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1 B. A Ambapyymsn, Hayuuvie tpyas (2 asyx tomax), AH Apm CCP.
Epeean, 1960.
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yuwnniguwdp: Undbmwlwh Upniftgndinad Jbpgpls mwphibpph S hlip
npny wyfpwmnmbrp bip fuiunwphy hywhng wilwyhph Suwdwlmpghph
bunnmgdwédpp wifbip Jwbpulplfon nunefbwuppnffoul b wilwybph
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1 On the Patchy Structure of the Interstellar Absorbing Layer.
Qblmgnd Upgugqughh wumgugfmulul ol (U'U.U') VII Swdwgnufwpnad,
Symppfuncd, 1948 [, ognumnufy 17-hb: Swpmapilby & UUU-p wppemnmffynifibpnul®
Transactions of the International Astronomical Union, Vol. VII, Universi-
ty Press, Cambridge, 1950, p. 452: [hneakph% PupgdwbncfFyncp Jumby £
odhi9:
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$unidpmnungpwbbph wnbundffynidip fwpng £ plgniiby g wpupg b
Lppughy wkup: Uy dbdnfpuh puwpfudwls $nidifjgfiti, np ny g
piy &, Effl ny Uhp lh.u[ﬁl[n Busnurgqur [Fif wh wumqughl pugugppi b
flumbbunffyndip, pufwpumpnod b onpngwhf Pmibhyghniing S~
v wies

Uyn Swiwuwpdwl wpmwddwlh dudwhwly by ogumuwgnpdhy bid
f:flL[wp[rLuflan[f?JLufl ul[qpmjlp[r‘ bdhwh Swpf-qniguibn hpmbphy
nh$niyg whigpwgupdd wh mbuaiffyuds Fhy pf Whpdncdwmé uljgpndipfiis
ULllil/I Lfigin, Jhlp oguugnpdly Ebp wgh thuwump, np pugfudub
bnhilghwh whifiniinpy £ Shnd, hpp shmngp whuwgdp  nupgne-
Pyudp wmbquywpdfnuf £ Ar Rbnufnpnifl gl puifin:

Pupfudfwls $ribilygphugp Swduwp wign uhgpmibipp wmuwyfiu b Shwl-
qug prihihghnbiwy Sufuuwpnadp,

1 /
D)+ D) =P (L) (3)
q q
bpp I-0 qupufnid b onpny Swpidwp dhunplbipn:

P bfiuncffyuml Jhgph purnwlniwwgple  ghgdwl Swidwp (3)

Swwuwpnidfy kg b uimwliug
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2
(I—1) _1—gq,
7 l+g

(4)

MYpwpmwpmp, Shp mpwdwgpndlyut o mwly Shhp  pndiblip
Uhp Yufip quiwguwh fhnbpnof [-p pufwlpls fFofmf npnynufhbp
(3) Rufwumpd wl gnidnulfp b (4) pwlbmdlhi vmnoghnge Swndfup:

Up pubp wmwphp wnwy Guwghp nuapniffynds qupdphy Ok B
wumngbpp Umbppinf L pp  wpfuwnwlfighbph npnywd  gacglf
wilbjgniibpfi L Upp  UwPif  Swdwguimoifuwd wmhpngff-
bhph wuwgbwnnflymbibph Shole hpwé punfuguliy Frgy hnnkpguw-
ghugh opu:

Yywbing ghpmp wlywdl fwnmgfwépp mbunffynihip o frk-
quilfig puguwmpnud b owgy bplhogfpe Umbppiiufy gnigwhp wumgh-
pp nilikl i 1000 wupubly Jhefili Rbnunfnpnufbyndds, Splynkn Ufp
Yumfup wuwdwnnefdyuh $[n:_/{mnuug[twflli[1g Swpnigdnud kb, gpp-
Jrunfnpubu, 200—500 wuwpukl Rbnunpm gl fpu qunlifng
wilugbpn:

Numinf wyny bphne bplingffp Swdwp wpuimuwy puwlunne wifyh-
pl mpfugdbpp Fpwbgudugd mwppkp by, b hnnkppughwb whinp £
Pryy ihup:

Piliwplplny fuligppp huydmé £ bwh gugupl wdybpp Sk
bilﬂmq.plilnll, np dhgwumqughle  gugp bnyhmby  Udwh  ppuimw-
nuwdh hwnnyfmdp wify, g-p Ukfifilindp  oJbpgnshy b wlp hnpp
dpgmumyupl gébpf Swdwp L wmwyhy gugughl wdybpf  wpo-
gqaiflynbbbpp pfumgbpufui 8 YW ey fupgh:

”'-[1 llu.!l).ulil ”Ll{ilgb[l[l JaL: wunnd by, np Aoy ph qdhipp
dp pubih puqunppyibph 8bgpdbyne fbpupbpgug bguolupom quibpp
phpnud bt wmbumgdnd Swindng qugugfih wilmhph o [p, npp Sw-
fuwuwp b gl wiluhbpf dbp mbunfyuwte Sfofwl o Swpfmd
Pofpiis Vuy Sbmbiwpup, bngbwghnul b oufybpf bplme Swdwlupgh-
ppt Ugq bnogngnudpy pfund £y, np dfpgunmquighle qugh wiluhbpp
whing b Sudbdfummpmp dhinpp qudhbph (Fnn 8—10 wumpubly wpu-
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duwgdni) (pukh: Guwn hwplhnp b wgu Shwlniffyndip Swommmby gpi-
anl)‘ilb[’"Ll:

Uyu fp® Swpd bingnoffquwls kg phlimplhwd wpnp bl fi lnguly-
grflyudp J6 pubwlndfbyudp qhnnqulwl wyfuwmwhphbp B -
urui g nod quu[}nLd'waﬁ wumgqugpnmwpubno, g-p fu:.upw&b[n nh-
huidwpnoffgudp: L’ilmp_(wl mppnofubpnad npnydnud b pugdwmfw-
quwp wumgbph, plgybe bwl puin wpmwpfl quijulpoflyobbpp grughfr
greghibipp:

le[w'(il, qupwlhmpliuliwl hjwiing shpmp hunngduwdpf Sbinw-
qu neunudbwuppnftqwl Swdwp qum fwplop whop b (plubl wpom-
pbl qupwlmfjwlibpp gouhf gnegfolibph Jbpwpbpgug prowbki-

Lrvovlbrunthy

1. Uuﬂlghl‘[l (ll[‘mubr‘) Lpnud £, np ZLUJFUJ[I&IILJ.{UJII[I qupugpmd
2w fpuplhinp wyfiwinwhep  gniwwpwbby  dpywumqupl byndfl
nwunulbwefipnff gl bplne Spdbwlwl fuligfip: U.ruuz[til, plhwmpngum-
el L phpgfuwlhnog Qpuwbdwlh’ wpmwphl quywlpmplubbpl noenof-
bwuppmiffyniipy wnwgdwd Swpwpbpnfdmdp Fplbnghl F,  pby
pussn dusisaghialibpfy hngipg wmgdby ¢ guagalpmphukul Supfa-
Pywl Fhy qunlifny doft bynfffp Swdwp: Uyg Jbpugiing b ol Sw-
bhwuniflyniip, npp q.lnill[bl tp Umb[zﬁilu,[l /{nrlzfﬁg npny Fuwd winmly
wnuwy b plingddby Uppuf fnqdhyg: Oplpnpy, dblp hpynoupublp ofpo
s bqutiuslbpn] npngdud Bolh b Thl Gpgmgupabhf g qug-
by wdybpl' bqudup gpmacfbbpng bpdwd Swdwuumwofuwb [ i
dhy bgué dSnnfily Swdwywmwueppwbnfindip S pugnegh;  Swa-
mwmnud b omughu qugp b u[ﬁfu[. Fuubfiliibpp thnpp, wnwbhdph, wh-
fwhint pupfudws widybph wumlbpp ogufili: Uyq wwunlbpp bhw-
whip Swhwgpniffywls Fhy £ grinfnd Swdwubn dpgwumguhb
Lymfh fbpupbpguy bwphpl cwnhbpugdu Sbo: Uwpgbpp by-
puhwglned b, np wnwghl Snmwdnpnffyudp, dhywumqughl wd-

2—239
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aphipfr dhoplr 4Luu1[11.ufl[1271[7[1[1‘ pmthbipp, Fluthuilnuf[t L phgfwhng
phogyfti widd wvlhund bf g Spdlwdnpfwéd quniimg:

CGwhnpwqgrnip ) nibh, Upgwmnguph hjwbng Jhowfuypp wpunwnwdle fju-
nngfwdpl bpwpbpuy yumbbpugnolp wnwgfl whqud wnwy b puyfby ac
Shlfufnpfby 4. 2. Qudpuwpdmd pubif b &, b Pnppbpwdbp wpfuwmwbpacd
(Broan. A6acrymanckoii acrpogus. o6c., 2, 37, 1938): Upgwumqufi
Lywing wdybpf fpSwlmgpulpwl nwnlhwefipaftpel by Juwphnp ghp ¢
frwqugky Upp Ywfhind wugbmnmflimbbbph b wpmwququlofljulob Jf-
gudwdnflindbbpp Pl dpnidpnnngpwibpp' 4. 2. Lwdpupdned puif b po
wpulbpunbbpp Spulud mbunfnips Ugg ypnpbdpfbpupbpgug 4. 2. Zunk-
pupdnud pubip by, Swuwmdp, bpw wpuhbpnibph Shmmgninnuftyndibibph hupln-
purgneyl wpggnibiphbpp qwpugpdwd b bpw «Ppowlpuh wppomandgndiibpy - g
wawghl Sunnnpnud phpgpldwd Snpfuwdbbpnul:



VEPULOUULL SBUNRSARY BUSABIP RLALSNRSPUSHY by RO
UpTangpNrUNhy

Unilbinushwl wuinquigbmbbpp wnwguplhn Uhouwyqu gffe -
qugpmuwluwd Fhocffymdip hugdwhbpyby bowumgbph Ednpgnigfo-
bl B ppfwd Bhplu apdyngpnolps Ugq wpnpibdp, pipube b bpl-
burghl Jwpd fuiibph wnwguwygdwl, qupguygdwl pnpop wypnphdbbpp
funpungbie Snognuf b widpnny wpfuwplh wumqugbinbbpfils; atlbl[rb,
hnudngnbfiwgh popnp Swpghbpp whop b Suljwgulwl bpwbwlodffnd
mibbhwh Showm ghnwlwl wppiupSwgpngph  qupgugdein Swfupe
Uby fnud bp, vwlwgl, np quywlmplpubbph wnwgwydwl wpnp-
(Edp, flpybo bl dnpnpulibph ne ghuwdnplibph  wnrwgwgduh
Suwpgbpp phhwmphnudp Swply b oquinky  womgbph  wnwguwgdwh  n
qupgugdwh wpnpphdpy b wgunky uwSd bl by wyg Jbpgpl
wpnp bl pblmplyd wd ps PRuwphk, Jhplhad Pfuplhfms  Swpghpl
fpwp Shin hwuwd B, uwlogh grpdbuwlyml Swpdwpnffpul Whw-
mwnnllbhpp dhy vnpuybgll updongfinoff ppgwliwlihpn uwSd -
il womghpf Ednpgnegfogfi wpnpphidng: UJHLU Swpglkpp,
phwlwliwpup, bnogluha hanguifi BTy uwlpen g8 of frou gl wglrpuml, np-
pwl wyn whlpwmdhym b Sfdluljuh ypnpbidp yneddwl Sudwp:

Uuminghpp wnwowydwlh no qupgugdwlh wporpihdf o ppli-
bwpldwlh whlpuwdhbymnfdjuh oqunpl b fununid wdbbpy wnwy wum-

1 Discours introductif au symposium sur ['¢volution des étoiles. Gk~
fregmid Uhgmgigusgpe wnnmgugfmmlosts S By (CUT) VI Suud usgns fa-
[:nLJ, Sundacd, 1952 [J‘ uhulm’ufp[.’p[ﬁn Sil[u““n[l?l E II'IL(I'~[: ulz[uuunnL[JJnLﬁx-
wkpned Transactions of the International Astronomical Union, Vol. VIII.
University Press, Cambridge, 1954, p. 665. Unmwudpy qppneghnid mupumqpdly
b onncobplbt, $puunbpbt b fnwbipht jkgochbped (BBOAHBIE 1OKAAA Ha CHM.
nosiyme 1uo sgomonuy 3s23l. AH CCCP, Mocksa, 1982): Uwh; £ b
o 30 Swdpupdned juf «Pframnr pust u:z[ummm_[}_,nx_'ll'h[ip)~[v Iiplurn[n[ Rwmnpfs
1’52:
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Pyndip, Suwulunfnpuubu wumpnPfrgplymbe:

Uumnp $pgplpulymls Jflwlhp b bpa ppolfuuljwl puqugpnd o
Lp plhndfugpnn wuwpwdbinpliph, plyubu opfpliwly, quligfwé, [ne-
vunnnuffynih, gunwdfog, uprmn iyl Fd i, SHungnpumnad gpud-
Ifp wnlpnuwgph wwpnihwlncffynd, Rbppnudf nnlpnuwph uy ok~
Gnefynis b wygl, [Fofwlul wpdbphbipp thnpofnal bl Jp wumnghy
dyniafple whglbfiu: 5/'2”’ Gngliyby fufiun pugduquwl G5 w gl gw-
pudbmpbpf Fowlpet wpdbplbpp, npnlip phadffugpnod B bplwlfr
e puqdulyfr wumngbpp, pug b glpudl wumgulnognbpp:

Uuwngbpp ne wusnqufpedpbpf wwppbp JpSwhibpp fbpuphpgog
gfiakifphbph Sulpw gl L whplhgfwm  wlng Suwpumniffynihp
whp b dhyg Freyy nw wamngf fwd wumnqupndpbph Shwpwnp ff-
Swhbbpp mwpwdnifguwl Jhy (o gl wummgbpf Swdwp qu, fn-
whin wuwé, Lipuf M, L, Rt wpdbplibiph mwpuwdniffnibp  pud
wpupgwubu uulbl[mp~lnLuwml[:1L[JJnLil pfwgpudp) wnwhdbwghhy
wli qdbpp, npnlignd pifwing b owuwnf fud wumqufudph quip-
quignufp: Uyq gébph 8figmn npnpdul Swdwp Sulpu guljub bpwliw-
ncfbymiddi nilifi gl wpnglulbph  qpoabliugp, npnlig  Sbnlulp £
nwunufbwuppdng u[lul'uulfbmpbpﬁ lﬁnlﬁn[llﬂL[t;JﬂLilf: ll.!uu{bu, ghpd
Ruljuwlibipf (eangnpinbbiphy thwumwgf ppwming byntp wpowSnupp
L ququigpl fuquiibph wpmwipdnufp dwdwlwlf plffwgpncd
Ruwlighglnad b wuwnnh quibigwéf b bpw wpmuw el Fnd ko f
iu[:utllfwil[:: Uy fpunupbpny, ulum:lb[muf mbnfr ndibgng ypngbulibph
Shumwgnumncffynidip whnp £ Rbwpunfnpncffynds s Yhtwlbbpf -
pudncflyul fhy npnghy qupqugdwh nupplibipp:

Fhpklip Jf nepfip opfibwl: uumllul[{ﬂLJLﬂlipﬂLlf wumgbph Sw-
puphpuljui qupdnudibpf wnljugnffyndip Ruilighglhnd £ gnepw-
pwlynp wiiulpncgmnfr wuawmgbph thnpwgupd, u{ulunu4'lullwfl dfbp-
dbgnullubppl, Lptubupl Eibpghuwlbbph z[m[uwflwl{ruﬂ_(wilg L wnul-

M, L & R—qwftqt[w&ﬁ, lm.umuulru[)!wf: I panunqp ilzulilllll{nll]ilb"il Kire
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&l wumnbpf hrgdfg wgl hppopliwlml wpugnddyndip ghpugul-
gng wpmgnifbyulh dbnp phpdwhp, nph whSpmdbyn b womqulngg-
ln/’g 4bﬂwzlwlf'L 4’“")’.!”[1: u_fllmbllﬁg 417U1LLHL[3‘(I7LII t UJFI["L‘J.) [’I’

Uyuwyfruni, wunnbrh qurquguiub nupbbrph brwpbrjuy bg-
rwlugnpynibbbrp fhdldnuad b& pwunwugh wjuibbrh  phghwb-
[‘mglfmfx \lr‘u,l: PLuwplhb, wyg phglwhpwgnofbbph Furd bl wyhup £
i linphbi ogquugnpd kb dhpuwmtfiliugh, byl $hgfiliuwp 13
wumguighb gpliwd g S gnbf opbliphbipp: Puwumwygh i yuybh-
pf wfbp Swgng pugSwhpwygdwhp wgbmp £ onqbbl mwpphp Juwp-
huwdlhp b wpubidwlbp, wrwlby nph fr hwpng gnpw gl ny ffp gh-
wmulpwl Shmwgnmnfdgnds: Vil gis wegy fwplwdbbpf Lo owfobdw-
Ghph dpmlnidp whinp £ dp dhgng (flif dhw gl sfpwummgh i o~
Lhpf  ASpdwh  fpw  wwnghpfe L wumguple Swdwlwpgbph
qupgugdwhp Jhpupbpng  GhdGulub orpbwywimipnihlibrh b
mbumllu.l& I}K‘nljpflhl‘l’l prugwlw g wl Swdwp, opfrliwyurfinefF gk~
bhp, npnlp wpuwynpnol b phnmffywl Jhy wmbgp ndibgng  qup-
gugdwl wypngbulibph opghljufidf bl ff g

dwdfwbwlhwlpy gpuwlub wumgqughle Grudngnbfud wipn kil
Sunmmmumnid hhpamy hwlhghb; b opuunwuluwb wdyjuyibep phnhw -
I‘Lugllll.lﬁ nupne fpu, wdnp Sblpuwb b dknp phphy gpnnudibpfhy
(epy Swonnniffymibitbpfi

Uuwquygfple hnudngnifiugf qupguydwh wyg bnp noghl wp-
dennwbu wmwppbpdna £ Ynoudngnipmynud gnynffynds mibbgng
Shh mugnniftnihfyg, npmbn Rbwwgnmmncfbypul Spdpnuf gpnul tp
dwmwlmhgngrofdgndips VYwuwlwh  hpoedogrbpugnd noonofheof-
prcffywl wnwplml Shhyg gqupgugdwh mwpphp Shwpudnp ufubd -
Lhpl Epl, npnlip Spdidnud bl ulqpioljwl fplwhfi o owgy f e~
dwmniftpul ghnndibpf Sk
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Ynudngnifulpwl  Sbwmwgnmnffymibibbpf Jbpefls  mwpfibph
wunndacffynilip gy £ wwgfiu, np wgy noghlbphy wewghbp® -
whpp  nunafbwoppnffouel b phgSwhpwgdwuh nddwppl  nmghh
plgdliwnp £ b funumnafhwgfrg: Uy nuggnefbyniip, npp dwulindn-
puiby Swhgbyphy b womgquudignonbbpf wbunft gl Spudpdwip,
wydd wppkl ny dpugh puguopky b ogun pugdaigul thwuwmhbp,
wyy Swhgbgpb; £ Gwh Gor pwumbrh jubpugoouldugp,  phg-
upd bl wlyhuplibph, npnip npwlhmby mwppbpdnd B s~
puppuncfFyml Jhy bwfulfiinod Swpmbp thuwumbphy:  Vhpliugnofu
dhip Shwpuwdnpniffyns mbbhp Swywumbng np owyn fpalifurggrc-
qulynifFyniiifpy quunkpp qunky KL ypfdf, b by fuukf Luu[zl?grugfl]_,
Swumumnod:

Uuwingbpp wnwewgdfwh b qupguygdwlh Jwpludwfil ufubdw-
bkplh huwnnegdwh Sph nogple mwpphpdnad £ bpwlin, ap bw dfinp-
&nud b dpuwligmdpy wpumuofuwbly wanigu gl hrnudngolfiugf
prgnp Swpgbppl: Ugg moghl bnp qupgugnad wgpby 4bggqbbpp
(?‘b[uﬂuﬁfuu)‘ uhgpiwljwlh quguwpl Shgwduyph mnoppagbimwgpb
puduwdid (qﬁ$bpbﬂgﬁwgﬁw!ﬁ) mbisacffpul, Zrl“ﬁ L Lpwmpnnkp
(Uilql[uu)‘ whpbgfiwh mbllﬂL[J!Luill L [hpkgfbuline n. 9‘11:.[1[1[11[7
(UUZU‘)‘ gqpud punwgfink whgd Fwl nbundfd gl douwlpdwlp bffipdwé
wipfummb phbpnud:s Bumgu g hnud ngnbfiwgh Spdowlpwl Swpgbpp
(ruddwl wyng Showppphp thnpdbpl wnwydd, guifnp, pliqgdwgnp
wpngynihplbp bl ndby b opddwp yyhlibp dpewmby, dwahwdnpumyb,
np whpbghugp whuncffynidils pp Whplhw wmbopny fufrum Swljuun-
Ppwl dFhe b ogmbidnud ghmnddbbph wpgndipbhbpp $bn:

1. ULuU3Ar, ZUUULULGEP bd, UBuulsnky ULUSABP

hulp dwmdwlhwljulpy wompndfrgplugf n‘p thwumwgf wisf g~
Uhpp fpuw Swply £ wilblify wnwg ngugpmffynd qupdbhy wumnghph
wnwgwydwh L qupgugdwh Swpgh Shwmmgninncff gl duwd wiiwly:

! u4pbg/1w1[1 (zqu[prf/ accretion—wé, L)'br}l.ugnuf) nkuncfd gl Surdf 8wl
Pyniy wuwnngbpp fny L wmwihu fpkly ppgulu dhgwmmnpu gl bymffp b wumfilu-
bwpuwp wwpwimm| kp bl wofned ghpd Suljw wiumngbph:



Vbrwdwlwh qbymignd wuwmpbrh  Bjnpjymghugh  dwupb 23

Uby ffned b, np wdbbpg wnwy whinp b nugpniffymds qupd-
bh) whlwyml wumgqupdphpp (Luumrlul[mfpbp wubynd dhlp wyu-
why Swuljulnd Eip wil Swdwlwpghpp, npnip dwmbnd bh Pw-
pulpnfliugfe ke npuhbu pw Lfluubp) b wiiilpym ffplwlnod qunlip-
oy wumnghph o pus

’f’ﬁanLfilpr gy bl umwppu, np 9‘ulllul[ll1fll[lu!l1Llf Sud b us-
mwpwp huwgmd wumgufafpbph ([Hﬂlilw[[ﬁ wumngkp, = -pi/ul[lﬁ
mfpuh pugduhp 4w1.fl.ul1w11417[1) Rbn dpwufpli  gogniffymds ndhbL
phbwd iyl mbuwlbnpy whlugnd womigufadphp (FUJH wu-
quilpnegmbp, QO—wumpuuifigninbbp, wowquyqfwikp, Opfnih S[uu~
whyhuwgp wpuyf pouglwhfi Swdwlupghp):

’}/lmnuﬁlbp[r groy bin mwpfhu hwl, np %wlwllmﬁl[w!nuf fui-
g b vinwgpnbwp wumgbpf Sk Spwuhl gognddyods ndikl ppbg
JpBwhl wpmyg spnpafuny whlo o wumgbp ('lnl$~ﬂ‘1.u‘(/.7, P Yu-
pungh wnpygh wuwnghp, ilnp\wuunllip, 0’ Qwowupnybf L Nibyniif
wfrugh wunighp)s

Plyn™c ¢ wiljugndds fp8whbbiph nuwnlhwuppngffyndip houdn-
grbfugp Swifwp wnwbdbwwby Fhé Sbhmwppppaniffynids bhpluguwg-
Linmed': Zw‘lmilﬁ Ey np phinctguwl Jhy qupguygdwh wdbi £ wypnghbufi
huwplnpg qupdpsp Swlmundffadiibpl bl UJIZ_ Swlpmuniffyrmiblhbpp
Swmlpwwbu gupnmbnpbl b4 gpulinpnuf, bpp Swdwlupgp ool
dwpdpbp qnbifnol b wilppgnds Jpfwlnad, bpp bpwhy by whnh
£ mbbhingd Swlwnpp nidbpp wugpwp, bpp bpwhp qulifaol  bL
brbly gqupgugdwh ppguqupdughl dingbpnols ﬂuun[r bbby un-
byt wumpugbwbbpp, wibwby by Synon bplhplhbpl qurn wiuu-
quglbinbbp gl B, wdlbbfly  wnwy,  whlwnd  opyhlpmlibph
Yook, np wifpmdbyn b gpugdby dpogh wyg opybiljmbibipndf:  Uw-
byl wgn Spwhwlnol b, np wilpugnds JfSwlnd quniufng opyliljn-
bhph wpdwhp ki Swunndd)  nopwgpndd o Ubpohli  wmwmphhbiphi
Rbhg wiljuynds Swdwhmpgbpp b whlwnd wawngliph neunced T~
uhpniffpul wyg Swlwupuplpl b dbnp phpdby nepg Swonmniflyrch-
Lkp: .9/1 huwpkif, opfiliuly, dfunky, np Elh bbplhw phlimplnodp g
Sulbpuybp Uhpwqquptt wwmmqugpmwljmly Spoflgwls bwfunpy
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Swdwgnidwpnd, 1948 [D[lllul[luilﬁil, wyw wumgbph  gqupgugd b
opfiliwpmpinifgrnibibbph 4§ b hpggf o 4'1.u[15b[1[1 (el Swdwp
quin wilbyp phy Spolpbp fnilibuwgplip, pulp wyg Swpgp fbpuphpgog
Shp bgpulwgniffyndiibpp Ly flbh pwdrwguwly whnpny,

2. USABrr  RUSHULYL  UoL2U4ULUUAUQUSAPAESNRYLL

9'Lu11.u11u1[7/{w!nuf L widbiwdnm wywpnogpudle Swdwljwpgbpnod
wumngbph pwgped il munufbwuppnifyndip gnyy B omwphu omgy
pupfudwl fufrum wil4’w4wuwpwzwt./7nL[5‘JnLilﬂ: ﬂuullf/.ul[[t wumnghpp,
wasipuilpnegubpp lowfbyp ol womqupedphpl wgg wbSwgupm-
pwdinif gl wnwbdph gpulbnpnofibpl B U.pbqull[ﬁ opglyu gpricd
qulifny pognp wumgbph bplhne bppapgp bqwd gencgy ghwSunw-
huwtlbpny dinbnud b wigbyfraf jugh gnyghpp lwgdfi dhy, npaly
puqugpfiibpf SEnwopnfndip wmwmep Swqup womgqugpuwlwb
dpufnpp fupgh £

lf[vf/qun, gpungpuwnpy  Swdwuwpmlyanffyah wmhuncffgnilip
gryy £ omuypu, np gupnp wangbph JEpdbgnfibph $kinloulipn
gnogghpf dhfumbplpolymt pugpugdwl b bnwlfi Shpdbynidhbph
(q[wuu[ufl.ufl) Shuinluntipnd gqnegghpf Fhbprwipliod wnugmgdwl
wypngbulibph dhole f p8w gyl Swwumpuwlynnffpull ghuypnod
puqugphiibph 1.000-fig Jhlizh 10 000 wumguwgfunwljuh dfufnp
sprpumqupd Shnwdnpnffgndihpny pugl gnggbppe Phdp qhop
10° whaud wilfi thnpp (pf, pwl Dhplugnolu gfumfnud £ by
wilbpp wupbgnighy Swlhwpnifiyndi b wnwgdnod, bk dkip pph-
bwplhnul bbp pugugppilibpp 10-pg  dhlph 20 wumguogfinulwh
dpwnp pnfumpupd Sknwdnpadftyniiihp mbbgny gouygbpp:e Ugg
Sulpwsyulyuls Swlmuncfyndip fuptyfe b pwgumpby Jpugh wid po-
L, np %wlwl[mﬁl[w!nuf wmbnp b ordibbimd Lwd fbpghipu whyf £
mbibgly bnp hphhwhp b pogdwlf wumnghpf Suniling, ny [Fh Jhfuw-
Bfpljuslyusts wpnghutibph, g houdngrbpulul gingfh faog $hoh-
huwlpwls wypngbulibpp  Shinlwhpnd,  phgudph wyng  &hni  bnp
Sudnmy qrigghph Plp quin dpyppabadnp whpud dbS £ gpudwi
Shunbwbpn wnwgwgny gaggbph [Pifpyg:
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Upwdwdwhmly whnp £ Fhpdby wgh buffwgpniflyniip, np opo-
g bl ne pugdudp wumghpp  &lwnpdby kU of frow gl ly
wumnkpf pudwid wh Rbwnlubprd, pubfi np undnpupmp wumgbpp
odmifmd U L jhU £y huwpny oduifumd 1k wlfuf upun i ludh
dadbinmn, np Sunfwowp (plf, op[riuul[‘ o YbTnunfpnuf Lwd nepfy
gl googghph Udwh Rwidwhwpghpf wpuuwlwh dndbinnfl: Ppm
Shw dfpuwufpls ny Jh Spdphp phui jgls b Bhy gqoogghpf dlwdnp-
dwl Suwdwp wmwppbp dhfuwbifrygfihp buffwnpbyn u,{blﬁb, g~
neffymds pndiif gl me by gnoghpp pudwhng ng fh npnywihf
vwldwie Nunnp Shuwgliwly  wamgbph puwdwidwl  Shwnlwlipn
gavggbpph dluwdnpdwlh fwpludh wnSwowpol wfuwy ke

Uyuiypuny, pugdwamngbph puygumpniffyl dwdubol SfElp
hwdfg: Ugq gpreffgniifiy propu qupne dhwl bjpp whwp [ Swilw-
phy wl Euffunpnflndip, np pugdulp Swdwlopgf puqugph-
bhpp Swgnuf kb Swidwinbn’ qupgugdwl Jhlgwamgo il thrvynod

Unugl wyg bgpuljugnfdgndip qunbinuf b dpwbgudw @ ungn-
gyl (m[r[n[[u.ul), b wyl Lfpuwnklp puwy wumguwlnegnbiph
wnwgwydwl wypnpbdf bl widd e Duimgqugpte  gplwdpliugfy
Gl gpoaddwlh Shunluuliprds Liugfuwlwnwhp, plymbu fip dudf -
bwlpl gnog £ owmdfhy ghlnignngp, dhfuwbiflyu wpnghulihpp,
dwulnmdnpuyby wuwnmgbph Shpdbgnidlbph ppwp Sk, Ruligkyghnod
by wwmngulpngubph s frf usb ek pupudwlip ﬂ’[lzm bmggli-
why whblwpn £, np wuwmgquilpnegup pkp hwpng donnpsf by g
wumngfry' pudwhdwi Fhgngn:
phpp Swilfwinky g gd ul wihfuniumpbipf ol hpugdwbp:
GRb wyqubu b, wupu ummpphp wumquudphph Swdwmby wnugu-
gmudp pligfwlinep opfiwyupnefd gl Le
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Gt Buffungpbbp, np wumghpp Shfnud bL fudpbpnd, wwu of
huwpbp wnwhy Swmndy $pfbwdnpfwh plhgmdiby, np wygypuf bnp
Slfny pudplipp (phif Lubpgful wbing & dfom puguvulwl fip:
Bfign £, Splpl Sfulis gpbfth popnp nwenafbmoppdwd Sudwlmpgbpp
(FLurlLfLuumfl_lip, puy Luumrlwz'lnL!mb[r) nLiJligb[ b pugwumlnlh
tubpgpu: Uwlw gl Sagnbip £, np qgpuwlwl Eibpgfuogny Swdwlup-
ghpp 6L Qwpng  wmwghnioup phLky, bpubp  wyhbop b pulpngh
wmpnSd bl ppwphy Shnwgnyg, peguwuwipul Pibpghugn  odurifwd
wl by spnpp fudpbph b Shuwgbwly  wowmgbpf, npp Swlhgbghngd
bpwlby Lpubpp hwplmmbnffyubp b bpwhy Swdbduwmuljwl Swy-
Juwnbunfd gl U.Jum/ﬂlﬁg Swgnud b owgl  wwwnbbpuwgnafp,  np
phgfwhny gqupmlpnplywlwd qugnp Jpwgbwl wangbpp,  fhwy b
bwl ny FbESwpwbmly puwgwypfybbpny  pugduhfe Swlwlwpgbpp
hwpng ki Fuwuilpnplypgnod $hifny, gpuljwb Fibpgfw mbbgng
Swpnivm wumqufudphpph  mpnddwlh  wpggndip Bk Gl#k wyn
Juwphwép wppupugh £, b bl Swpmlopliogh wenmgbpp gupne.
buhnod kb 8byby bwl bpw qupqugdfwlh  bhphw diognod,  wepu
Shlip whinp b hpw Shy gpnkhp ppulwlh Eubpgpu ndibgng wuam-
quifudphp, wuplbph Swdfwmby buny b mwpwdnffyul Jhy gpgnn
wmgufud phip: a“ funupnd, JEhp ?-Lulwl[mﬁl[w!nuf ww g frnliwp
wumgufpdpbpf Sk Shwupl whinp b opfunkbp gpifng  Swdwlogp-
qhip:

2hig wyggpuf gpyng wumguwpdpbp b wumquudggnonbbpns:
Upuwhy grgnuffyuwh huwump dhp qupuwypgulingd  wwgunsgogd
qwpmilimlydny wypnghuf L wumgbph fudpuljpwl wnwgwgdwl Juw-
uply fbpl wpmwlwpnwd bplhne Jupludibpp qupdiingd b osumigw-
b wppnmplh gqupgugdwl Swomoonnd opplimymipndffniiifiip,
wmngugpls hnudngnipugp Spdbwlwlh gprgfibp Duwmnbpf fifn-
gl wypnpdibph Swdwp wumguwuthyninbbph wgpwl Luw-
plnp bpwhwlhn@ndp wofpugnod bodby wflyp Jwhpmdwel Guwig
wnlthy bpwhy fpue Lhpepl Frndwbwlbbpu VU2U -nud qaufr npw-
qpnifynds Fp bfppdnod Eplne mfiygfr wumguufigninbbph' O-wum-
quuspnenbbpp b T-womguupgnnbbpp nonollwoppodd e
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O—luumtlluuqunlnﬁbr‘. ’]‘pwilp ghpd Luuunllipfl /lll][!bp ki, npnhyg
mpuwdwgdbpp gulfnof 6L 30—200 wwpubl vwidwbhibpnaf, L
npnby whgudibpp dhy Swigpuynd b BO L wibip fwn mfpuybpf
wnighip:

Gt pldpwinpdwl dhy Swhghuyny wdbbufwy wwhblpmphbpp
warlusiinid 43 BI—B7 dhgulyusgphls, wgus wggughul fpodpun-
poedlibpp Swpdwp b wnwbdbwghb; npuby Bewumguuoggninbbpf
wnwhdpl gy Uwhuyl dhlgh Spdw Shp Spdbwlml  ngugpne-
ﬁjnJJE Zu[ﬁ[ulwé I3 bllb[ O-Luum:lwutfx!nulilbpﬁf::

Ubyg wdbbwdnm OQ-wumguuspninbbpll kL' Opfinbnod qunbifng
wumpuwuyning gy 330 wmpukly Shnwmdnpndfpat g, ”)lip-
ubnuf pnipep gumbfnyg womguwuthnonp' 600 wwpubly SEnwfnpne-
Bywl Jpuw b 86@bny I wumguutpyninp' 600 wwpubly Shnwfnpni-
Pyl lh[!:[ﬁ Sbnunfnp wumguutpgnnbbpp dhy  wuwmghbph
Lun.LuanﬁJuufF Luzpﬁ 1] [ﬂl[[ilnu}' / L ”)bpubnuﬁ e q.lninlnrl
wumguutpyninpg, P Ywpuwyp Lo, ﬂlzf/nLg[-l onLpgp qlﬂill[ﬂll wuur~-
quiudpyninbibpp: F!ﬂlﬂull[wilﬁ wumgunfonwpwbngd fugddud fbp-
il grigwlp wwpmdiwhnud BO25 O-wwmnquufrynin's O-wuwmgu-
wefigninbibpf phgfwhngp Phdb widpnne 9‘Lulwl[u1[1/11.u1nuf whmp £
qudi i Swpygniphibipng:

O-wumguuthyninibph phnpny wnwidbwlwmlnffyndip hpwhyg
by wumpulnignbpp wnlwnfdnd b, npnbp GQwpdby Swlnpfiow-
Gnud Y wumgquoiygninbbpl Spgndibbp: Uguwbu, Oppnhfi wom-
rZuJULfl!nerZ 1dd /1uullfnuf u{Luanfuu/[nuf £ OFﬁniIﬁ Spl.uulvli(gﬁw‘{fl
nipgp qunlifng wumqulnomp b NGC 1981 wumgulnnp: Sk~
&bnu 17 Luutnrzwut.ﬁyung 1‘1[1 l[LuzZLfnLJ anJ[r NGC 7160 UJLILHIZLLI/{HL!~
mp: Ogund by Swfwbmlwbnffymblbbph mbundfymbipy Qupbip £
Swod by, np O~wumrlwuL/1!nLnill7[1[l F127] lILU[IﬂIZ [/Iilbl u.lwu*uufl.ul[l.uZl
/uuuugnufizlip, npnilg &Lu:;lil Eh O LB mpubph wuwnghph sz[utfu.lil

! u!umbrl Rbgphwhp Ghunnf mbf BR. b. Uwpgupguwbf Gugdwd wumquujon-
Lhpp Jbpwliwgpfwé gniguwhp (Zw!l{. VU2 U, Qklynygikp, 15, 11, 1952): Uhpijm-
Jgoudu Swpnbf C)-Luumllwutfllmn.flli[rﬁ Phdp 50-pyg whghnud £ (Transactions of the
International Astronomical Union, Vcl. NII B, 1966, p. 347):
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Zf[rzm bnylb dhnd bpwlhp [Ffwgng hwgdwnprdikp by apgd w-
bwfnpfwd gpuby noggmiffyndiibpnd qupulmplulul wmwpaéne-
abwy Swdwhwpgbp by Mwmp wnwyg b oqugpu wgg Swdfwlwpghph

,)'[lm"Ll}‘ZlbIT[' g”L‘{H bi’ lﬂwlﬁu’ ﬂ[’ lr”mwl[lu O-'l.ulllnllluulﬁlnui-
Whpnof, pugh O—B2 L B wmpwf wfbih oy Ebffupudhiibph
Luum:z[ipﬁg, 4’1.uquLlu.[nuf Eu Gl BS—-—BQ, flillu{liu Tl A mlanl
wylt wmppnogftacd O-wuwnguupgnenbibpp gogmfgndip, wyg  wum-
quuthynnbbpnuod Bhphow b bwl o gufumfep Swenppuljwiindd b
hupbip b plpby Oppinkp wuwmgquufyning, npnby i B§—B9 4

Vewlpus g gunn buwhyw®s b, np O-wumguudigninbbpnof  pnosw-
wfnuffyml $nililgpwt fupuwr nwpphpdnod b ophgSwlneg wumgu ph
quymp pnevwindnff gl $odihghwghy  wih pdfwannd, np gwop
[nLLIqunLlnL[}JLuiI wuml]b[’/’ 4wllluFb['Lul[LlJi' [;[1[[[’ O—wum’lwul[’!l’Lfl"
bpnud quin wnlbip shnpp £ Nppwih bguwd  wnfyuybibpp [Fnyy b
wmuwhu qumbpne, O-ulum:ll.uul./v_{m_nillipil wyng pdwuimng Shpbglnol
vulpwmpgdwlh Q-wumqulnogpnbpp:

hwgwd punn  gwép  pmuwwmmndnffndblibph mfrpng oo O-
wumguwuthynnbbph nwwndofoel $mibhghwbibpf o Jbpuphpgog
wrnw gdd i puylihp yhwl,  wglinowd Bl b fof O-Luumrlwl[nLmepﬁ
Shin lpifud illfLuiJnL[&(_(nLilE Py b omwppu yrcvmmndffgds iy~
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puwthlbipp Swgnbf b, hupbif b nprgky bwl bpwhyg dhky wwpuméu-
hwl funncffyul Fnnmwdnp wpdbpp: Nwpginud £, np O~wumgu-
utpynnbbpf' wyg bypubulng Swydwé wwpwdwljuh [ fFynddip
2mepy dbly fpud hbu Quwpgnd wolbyfe dhnpp b gpguwljm ww g frls
quigmfi mwpudmljpul fumniffiadfy: Bfigin k, dblp whump £ Swydf
wnlbip nipy gpulwl pmlnofibph Luwpunfnpflgnddip; u_{uu(liu,
ophlimly, whwgbdfilinu . U. Clu!il[l, Swdbdwmbyn Jhd quiguighi
Shguwdmdn ffymblbpf  pugfunoip Gy plyogrod O-wuwmigui-
uthynenbibpf pugfudwi Kb, thuwumnpkl gnyyg b by, np pngnp
Suwpninm Q-wumquupyninlbpp ([zl.ugwnnLﬂJuufF v ok h Nhpubin-
ufi prepgp genbifng wumgmuifignonfr) wpppmibielnof Bu kS pnoum-
4”11 I;/’$"L[l JﬁquwénLﬂJﬂLilill?[n Zilwpwll”[’ t) n[’ wumflwu’{"("l_fl'
Ghpnod lpwh b owyy, ophbwl’ Fruyy nivwpdwlng fjwd dnfd dJwp-
dhulbp; UVl gis bf#l prevwmnsdndff juh Prdihgpugf Spfwl fpw
qud, Jhlp, luﬂlruu.u”ii/ulﬂl/ul, qumwlhwhp df fumnncfynds, npp F
ghpugwhgnud gpguwlu wumngu hle qugmf frnnflynidip; G gniline-
Pywl Swrgmmbfipf Swidwde gl wygpwh guwép Shopl  fumnifdjudp
odmfwd wumpugple Swdwlpmpgbpp by fupny qaidbp wnwgho-
bwp fpSwlnud: Upwlbp g k pupuw By gupulpn iyl
munneginf ghpbpbigpuy Epblunp wqghgnflyul wwls Uy funupnd,
Auwdwlwpgp whimp b pugpuplfi Fwpulmplugh phgfwbng dqa-
quiljwl qugif wapbgnful ol npnf bl dpnfuwqupd dqn-
qroftywl nidbpp whpwdwpup byt Gpw whpudibpp uljqpliwlywi
Swifuwynuf i Swdwp; Zwtfull[lu[u;ﬁ pw!pwlﬁwﬂ Swdwp,
plqudpli, pudwpup Lypip Th prulp mwubgmly Jppnl wwpfile:
Uwluw it bk wumguuifinenbbph puypuwnudp wnkigh nciEiru
dhuwgl quipmlpnflywljwh wnngmfe pfiplphlighug Lpblpnp wqnhigne-
Pyl uwwly, wwgow dudwhwlp phffugpnid hpwhp whwp £ plgne-
bEfE fufum dqfwd &lry ’)‘ﬁmnuﬁlli[l[_: ygnoy kb wwppu, np owumn-
llwulﬁ_(nLan/:[r[l‘ bphbuwlpuFwpf o puw u[pﬂ_{lil[g[uu!nuf bppkdl, hpnp,
dqiwmé bl quagrlpn frljly ot Qupniftywl Jhy phlpwd nuggnofyudp:
Puygy df qupp nhuypbpnud wyg  dgfwdndbndip phy L Bljunkyf:
U.!uu[bu, Nbpubnu I, MNbpubinu 11 L 8k$binu II wumquudiyninhbpfe
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dom dgfwéniffynihip qpbfpb whblpwmbip ke Uyg pwbp Shwpufnp £
pugwmply pw g Lpwhnd, np wumqwut{unLniIIi{rﬁ purgpus gl
wumBwnp ny Fpugh qh$biphhghu; qupumlpanplulul guncgpnf wyg-
plignifbyndil b, wygh phgp goope Shnwgdwh wbfuolpml wpugne.
Pyniibibph wnljwndffynibp, np wonnbpl vinwghy ki widpnng wuin-
qufudpp wnwgwgdwlh gpgwlhnul: ullb[ﬁi!, wyg wpwgnfynibbbph
wnlpwnfynibp whSpwdbym £ bfl[?uu;pbl, pugmmpbine §wdwp, [Ih
plgumbu b Swdwlympgp Swuby wibpwlh snpp funncfd gl Jpselfr, op
uljuby b purgpugdml Euffuphdby qupulpopludpul wpmnegmf ahpb-
pltighuy FQbilpnp wanbgneflpul wmwl: Uuimquuthyninf whgudbh-
pft bpe Gbinpaiialwd mppngfhy SEnwbugn pufwljpwliwy s £6S
cubipulpuity wpugnifyndiibpp wnlwgnffindip wyhnp £ funuf wl
Juwopli, np O-wumguutfpyninbbpl wybypup  Swdwlhwpghp  Eh,
npnlg ppsyf Ehbpgpwl ppkby Swhpmful hhlmpalf blpaondwdp
bwghu gpuwlpmi £:

,Qqulu‘l duwdwhwly whghbinig Shin dhwgle, bpp Swdwlupgp
S8 yunpbpp b Swulind, wpugn Pl phdbphigfog qupulpof-
bhwlpils g wyngbgniftyml  wnwly dbnp  phpdwd thrdinfune-
Pyniibbpp gunbnof Bb, pum dhdmflyul, Loyl lwpgp, phy  np
Ybimpnify Swnwguffudl Sbnwhugn, uhgpliwlywl wpwgnffynd-
Lbhpp I Suwdwlwpgp &bnp b pbpnud gogup dgdwéniffynd:

Lbiry quunngmffndiibph wyng phffugpp Jhg ghn 1948 [~
Yulfpi phphy wumgquuyninbibph (O—wumqwut.ﬁ..(nl.nflb[rﬁ Lo oy
wmpubph luulnllLuuLﬁJnLIlilblT[l) qugimgd it Bplinogff huwhpurngne-
qulpflips

Uyu wmwpp Swywmbp qupdwlh wumguudyyninbbpp whpuadibpp
uhipu il grupdnulibph Jf puwlf SbmmgnmnfFymbiihph wpgnilp-
Uhpp, nprtip Swwmwmnad ki fhbp Yngdpy hubfumgnipuwlfwmd jug-
fruwgmdp bpbp ks O-wumguudpyninkbphy bplhnoup qhiypnul:
uluu{bu, F[Luuuufl lbll}lil‘nLl)‘ gnuyyg b oenby, np : 'nbpu[inufl anipgp
qunlifng wuwmquudhynenp, npp dhip whfwhnof klip '”bpubnu Ir,
Jugbmbnad £ )
wnbnp Juyrhjub
wumpbwb dby mwrnd

—0,0027
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wpmgnffpudp, wyg dhdniflyml 10 whgud Lﬁﬂpﬂ\

- 0,09J27 wnbnh Juyrljub
wumhbuwb bl wurnd

St bl ufuwipni:

U.Ju bypwlwyndfyniep Gpw hnndpy wwwgdwd b i
uthynenfi Jhy duling 17 wumngbpf qupdndbbipfi neunolbwufpne-
Pyl Shdwls o g Ugn bpwbwhnud by np Nhpubnu I wumguudgne-
np wuwmgbpp Stk ki 1.3 - 10% wwpp wnwg:

Vwpgupulp IQJanlul[l.uilHLlf, plbwmplhbynd 8b$bnu[1 pnLp~
op gl 8bPbnu 11 winmufignenfs by dinling O—B2 wf-
sypbpp 17 wuwmnp whiwlpnh qupdnudbbpp, gy b oundby, npowgn

- 0.0008 wnbnh Juyrljub
s wuwhfwl dbly wwrnwd

wpwgmffyudp, wyn dhdnifl gl

-~ 0.0003 wrbnh llull!rl”mrx
-7 wumpfwb dbY wwrnd

S wlialpul wpupnis

Nusenfp, 8b$bny I wumguufyninf Swumlp ghwSunnfnul £
4.5 Jpifints mwph:

UUlebp[z Rbnwhuwne gduyfl wpwyniffndp Swobnul bownw-
oht glhwyprud 12, puly li[rl[pn[n;nuf‘ 8 lllf/ll_r‘ll

Puwplyfuwé bpbp drmwlw  wuriqmugninkbphy lippn[n;nuf‘
Oppnbfi wumnquufsgnonnuf Ship nibbup qupddwl pupg wunnlbp:
Luwn bplingfpl, wyumbyg by Jhlip Swhnpuyncd b wuwmglph fpw-
phy Shnwbwgne bplogyfp wnlugndffywh by Uwljuaghr, fp mwmpph-
/mLﬂ_(nJl huwpunpy bplhne l;[iu.[pbpﬁ, wyle o fr Swlignuf J[t /1[771Ln[mflﬁg
iy ﬁwanw‘{[}w&b_ [Lu_{flwgtfl.ufl, fl; np wngfils whgud duin-
hwliphy b Srnpyunpuiip: Uy pwbp whmp £ Gy by Sbnliguy Swii-
qudwhph Shu:

Ybpp Ship  dwnbiwlgbghlp, np wumguuatnenkbpl nbbD
hnphqlbp, npabp  fipkhghy bhphwgmglinod bh wwngqulnginbp:
Zw[mLum O»Luumrlluuz{unutilb[tg unnpuipup nlh kL Jf gl_uilﬁ In-
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ply: Phyybu Shodby Jhplindd, Oppnbp wumqpuufyninp wupndio-
hnud £ bplne wumqulnn NGC 1981 L S[uuu[l?g[uu.‘ﬁ qnipyp
qunfrsfnyg wumgulngmpe Uwlwlh Oppnbp gnuopl, npp fwpng
wummwihy fhy wdbifp S b, pwl wumquudiygnonf fhlnpnhwlwb
dwup, Rwhgpuwbnof £ bfp O womgwfedph haphg, npp Sinbnof
£ Gl wumgmufrgnonf Shge Yhpgungbu, Juwy wwmgbpf wgl wum-
qugqffwh, app dhy Fwhined £o) Oppnbp wumnp, pun bplag i,
bnybuby dwmbnad b owgg wumiquudignonf dhyg: Luwr Encffgute Spo-
quip bplne pudpbpp puy wumgulngmbp b, noanp jupkip bopli-
gqrihiky, np Oppnbf wumgwuspgnonp yuwpmbwlhnod [ 4 hqapfog:

Upwliigqudwde whbluwpn £, np wil hoppglbpp (womqulngg-
Lnbpg), npnly wdbbugudwn wumgbpp hpwgdnd B wnnquigpn-
Pugp mpyf Gob@hgnipmgpu, (bl Guwpng vurwyghnbuwp gnyugnof -
Lhp (b, pwif np wypyhup oqfwibpn Fhfuwbhplinphl whiljwnd
Eii: Uynwn fngdfg Opfinkbfi Spwuybypwh wilwynd pugdwlhp $w-
dwlwpg b b wyg wumBwnny bw whop § pbfe gun bpfimmswpy
gnyugnud, npp muppep 10° mwpfuw fwpgp b 2pdp fu jupdbpne,
np wilypuf wemgquugygnonbbpnof, fiywmbu Opfnlip wuwnguiudsgne-
np, dbbp mbbbp wumgqunwgmydwl  ny Fh Tk, wy Sp pwhf
LhElnpnbbbp: Mpw Sbwliwbpny  wyn  wamquudynenf wamgkph
frwphy Shnwhuygne wumbbpl bp wyhnp b owdbp popn (filife U w
Pl plyne Swnwgugfuwdl pogbwgdul afubfwl ny (foffile £ ooypfrmmu-
Lf Oppnbp womgquudpgninf o Jf pwlp hnphyg nlibgng wy wam-
quutfignnbbpp Suidfwp: Munp, Oppnbfp wumgquuspigmnfi by -
il aeunafhweppn ol Sudwp wblpmdbym b jumwphy Jwlipw-
Swuli b Swhpwgbpl $bwmwgnmnddynds

Fugulpnfilpugh wifbigh Sbnunp O-~wumquutpyninbbpnod -
nqhph I;I’“’[’[’H Rbnwhuwne bphnyffp Swpnbwpbpnulp gdifwpubingl
Ebpwling, np qfidbpbigfuyg vhipuwljuwl gupdnibpp wyhnp £ unfb-
e thnpp (pUbL ppkig' vhipulwh qupdnofibph npngdwh ufuns i~
phyg: Mumnp, fupum whlpwdbym b wyg Seofwlmpgbpnof sibifrulpaudi
qupdnulbbpf Bpumnulp:

Nwpgnd b, np ghpd  Suljwlbpp  qfwhbpf  fuwd Opfintife
Spugbgpuwp wfyp  puglwhp Swlwlwpgbpp grgmfyndp O-
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D]

wwnquuspymnbbpl phpSwingg Swmlnffymbh b Oppobfi Spuugb-
ghwp wpyp Swdwlwpgbp wubpn] Ship Swulpwing Ehp n; wh-
o fwils gl punwhp wumgbpp, npnbip huwgdfoud b Spuubigfuf
hnbPpgmpumgpo: Opfnbf Spungbgpugp wpyf Swdwlupgbp o
Swlwlwlh whfwh nwl Shhp Whwwmfi mibbbp wil pugduwhf Sw-
dwlwpgbpp, npnbp pudwpmpnod b Sbwbgwy wufwbpl bpwlg
dby qupbip & quliby wnlifugl bpkp wiligpuep pugquapfy, npnbg
dhole prgnp bphp spnfuwmpupd Sbnwnfnpncffymbbbpl ndibh  dhdne-
Pywts Splibingl huwpgpe Uwobwdnpwmybe, gognffimd ndibh Spu-
whghugh mpuyp Swdwhwpgbp, npnhyg Shy Swgnbfp b Jhugh bphp
punquingpfiy:

Viipos 10 by woninnbpp fbémdwubniffyniip 3f pwfwpupnod
plpfwé vwldwhdwhp, pwip np  Shnwdnpnffniiiibphy  Jdhhp,
wublip AB, dkéniflyml hwpgp nbuwbbinfyg shnpp b fgnen bplpne
AC L BC Sbhnwnpniffyndiiibpfiy:

Spwu[lfg[vu.ljﬁ wnfigh Sudwlwpgbpp, nppwl fhy Swpnbp £,
whljmynde 6% phgSwhpuyba, bnybpuly bk Lpwhg Eubpgpwlbpn
pugwumljul b ﬂw‘{g Shlp hwpdnud bhp, np Spdfpbp jhwh bhi-
Puwnpbing, np ppuwlwindgd wyg Ehbpgpwlibpp popnp qhypbpnid pu-
guuwlwl b ”Lumﬁ bpwhy qauyp dwop hwpng £ bbplwpughhby
qpulhwl thbpghwbbp nidibgnyg Swdwlhwpgbp, wyofilph Jbpgbpu
Shfuwd L Lhphwymidu gpfnyg Swdlwhwpghbp: oL fhly L & Syniu
pliypnid  Spuwbghugp npogf pugduhl Swdwlupgbpp wwphep
(ybmp b ogbhpugubigh, puwn SESniffywt Quwpgh, 10° wwphihe  USw
Pt piyne hphlihp wamgbph ghinngbbpp Swinndy mgwpgpnfendp
whinp b Spudppby Oppnif Spuwbgpugf wpuyp pugdwlp §wdo-
quwpgbpp dwhpugbpl sepndbbpl guwihwifin gl o pw:

O L B wumngbpfy jugddfws wumqupqfuibpp hwhpp wln-
IlﬂLpJnLilﬂ, puin dhénifyuls quwpgh, ph; wilbip FES £, puwils 0[1[tnit[1
Spubgpugh whup Swdwlupgbph hywlpp nbogndgndp:

prm_um O—wumrll.uuq‘l_(run.ilb[muf uru[n[uu[:ul[l 4Luiu;[lu.[nuf I3
L fneginkp, L leﬂwil[ip, A m[uuu[bg[uuilb[l: aJrI. thwump o ljugnd E
wgly Swufpli, np wumgbph wumguuthnonbbpnof Sifnul kit thnpp
fdpbpny, plqudpl mwppbp duwdwhwly b wmwpphp mhnhpnod; lly;
3--239
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fudpbiph wmpnddwh wypnghup wpdwhp £ Fwbpmgbph nonofbuufi-
an[J!Luil:

Qhw g é Spuwwyhgfif LI1[1LI.1[1 Swdwlhwpgbph L wuguiggffu-
Ghpp Shmwgnmndndip qdfuwpwingd b ooupnfljuljml wpungbygfo-
Ghpp I owpmpljuljwh qfuwbph. qognoftywh Shlmbpny, wwlhugh
i pnffwlibpf L wpumubghubbpf waljpu gnffyrilp O-wnm-

Bhpking Jf ophlimly, npp gugnnih Ghpunf plncffugpnad L
Spuugbghugh mpuyp Swdwluwpglbpf bngneghnd ghpp:

l’!ml{b’i![l hphbwhh L puydwhp wumngkph gnigwhf ghbndfFynihp
gryyg b owmwpfu, np hpwinod o 11 Sudwlmpy, npnly  gifuwifnp
wumghpp 505~y wyuwydun G4 b onpnlip  Awhppuwbingd kb Spur-
whglwp mfpiyp pugdulp Sudfwlhmpgbp: Ugg 11 gfuunfop wun-
B3, jnpup’ B8—B9 L dfuugh Shlpt A2 mpugbphl; u!uu{ﬁunll,
pilwmplyny Swdwlhuwpghpl gipodnp womghph dhy fufum ghpo-
Ypnnud Bl wndf Bl win mpuphpl opghljnithpp:

Pofuplhbp wyumbs Spuybgpuwgh wmpuyfr wil jnpu 4uufwll:u[1-
ghpp, npnlig gppiudnp wumghph uubilpnplibpn phljwd b 0—B2
Syl pnod: Udbbfg wnwy wyng o Oppnbf L 6 Opfinktp wrun-
qhpl bh, npnhp dwnlinud ki Ophnih wramnquuignnf fhg: b[ipn[n;[l‘
S Mhpubnup wumgp dmbinud £ ofbplinod Shaifwmd NbEpubinu I -
nuiutfynonfi dhy: Jhpguuhu, nppnp’ % Uks Gl wumngp Jpmn-
imd £ NGC 2362 wumqulpnigufi fhy, npp 4Lufu;fuuuilnuf £t O-
mpnmquufignonfi dhgnily:

ﬂszleL[}!me F wpdwhfp g mpuyf wmingbpf Shwn S frurufils
Sulyu gl g fil lfﬁqullrul&HL/}JﬂLZlilbpﬁ bhplhuygnoffgndip
O-wumqwuzﬁ_{nuzfllipnuf: Powplhh, vw ghn wuwmygnyy (b gl pue
up, np wumguufignonfs wumgbpp &l npy nol 127 Luillj[lzwl[luilﬂpbil
dpguwdwméniflymbibibpfiy: Pugg gl donnbwbynud b, Swd bl
ghugu, g ofwr wmhughpf wumghpph b oquiguogfils dhgudmdnffyndi-
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Dhpp dhele qrynefymids niifr Efnpgmegfnls Guwy, fpbsp dwufil -
pudwel Lwodp whoghdplng Cughfr qhilpnigdml dhg's

Uﬁ pwhf O—Luum:lwuLﬁJnulilbp[r fhy fwlined bt wdblbwng
wighklpmpg wpyglbph ~qb[14'ul[ulflli[1, npnlig.  Jhy wiph bb plllmed
bpvwheiinbudnp L wilybinl thohnfuwlhwbbbpp: U.'!r; quiufoopghiljn-
Thpph bbphwpugnigfybibph dhy wppph b ophlling o Shpbnufi (?}ruufl)
wowmngp, npp eprguhpopky dwlnod bopaf neamd o fip wé oy~
Gwgny S&$kny Il wumquudyninf dhg: Lhmwppppuhwl £, np g
L h Mepubnup pnepgp quabifnyg, Rusgnbydwip hngdpyg jud mouncd-
buwuppdwmd wumpuudigning, npp of wpmpmndislnof Ghua b qo-
quighl dfguidudnfden, dplbingl dwdwlhwl fp Gugdoud nilifr
dph qupp lupdpp ghpSulpwlbp, npanly FEéwdfmubafdimbp  bfuw-
huwlinbwnp hrspnfumljubbbp b Ppw Sk Fpwupl wgg wsgo-
vtpynenned  gpungned b wugdmn gdbprd B owmpyp wemnbph
wlblimpupdp wnnlnup:

bpp Lpfwd eoppliwhlibpp  [Fruyy Bl wwgpu bgpubiglbipne
chpd Sulpwbbph L omiy whubpf ghpSulwlbbpp whhwelpudbp w-
qLulu;hL[Jwal e

Ukhp wyumkby dwbpudmulinphh jEklp Fduwphh bphpnpg $hid-
bulpuls nbuwhf wompuufyyrinbbppt Tewvmquodymenlibpp Su-
[InLﬂJanlflﬁp[/: Z[rzbffp d'[uu_!fl, np f:[uuf!p [llﬂlll]l{lué’ ki T Bntlﬁ
wfyh dhmpnfuwlol Fandilibpfy: Uyp wommghpp  wwyhlophbpood
pgfundnud bh o gdun qdhp, pulp wuwgdwnnffyniop hpnod Fowlibpn-
Il spndinfundffyndibbp: T-wumquutpgninbbph pugumpnd gul w gl
shnpdp, nph Swmdwdw il vnfnpulud Panihbbpl pliflbynd thnyuw-
il Fpgudwémffyul Jby, dbnp b4 phpnof  Lfwl $hgfrljulpul
QuinlynfFynihilibp, puwinalml  wpgniiphbph (ebipky: Umﬁuililué
whinp b plhgmbby, np hnnpuwlpubnefyndip o gbwun qdhph wn-
bugnift g Sunnlpnflynilichp Bl npolp phy~np jufny wpmwgn-
(oed B gy wwwmghph bhppht ppgplulwl phngfp b o plwlpe
ll!:; phwyprud gumngnffinbbph Jf gnfiw, Swdwinf wl wil gnffu-

U, A, Hlain, B. @. 'ase, Hexotopele pesviabTaTHl HCCIELOBAHHS AHG-
(y3HBIX ra3oBEIX TyMauHocrefi M X oTHowenne k kocmoroxun, AH CCCP,
Mockea, 1952.
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bl, np JELp phpbgflip O-wumquupymnbibpp bhwwmdwdp, Sw-
dngnud £ wyglh pwiingf, np T~wumrll.uu1{1_(m.nilb[1[: bphunmuwpn wu-
bbp wumpquwnwgwgdwlh fudpuwlhwh wpnghufr Shn:

mewppgpwl[!.ufl £, np walbiduwgl df  ghwypndd, {ELy Opfinkf
wumiguufynenf l;lfu.“_muf, JhLp mbbLp bplne mpygp wuwmquupnin-
Lhpl' O-wumgquupyninf b T-womgquudgigninfi goofwpad'; U:JI;
dwuph £ Jhwynid quun £6& [ifny T Snyp wpuyp  hopofuudpuh
wumnbph wnlugnifdindip Opfinkf Spuwwbigfud pguyuinng  uifi-
pagyfnud: Oppnbp dpqudwéncffyul by wyq shndinpumlul  waw-
nbpp puppudwl Swhpwdwoel nwndfbwefpndfndi £ feonwphy
N Nuspblmgnh:

Vs gl fynls prujuwle gougf pwiwlng  T-wwmguudignin-
bbp, npnbp dhudwdwiul O-—Llluu”lull.ll{l!h!.llilb[l 2bL:

1. BUSAUHBRUSU UL BruNk  UbbUULPOY

Cupugmfudp Spdwh Jpw huwpkif & funub; wungunwguwydwh
bplhne, fppwp BFwh Jhfuwmbpgdp Swepl, npnbp bbphuwynufuy puw-
Julpwbiwymdy wpggnibwd bnndfpudp gapdnuf 127 9'Lull.ullmf111w-
gnud: Q-wumquufygninbbpnud udnid bt Jhé  pnevwinsfndff gl
wuwmnghpp, dwubunlnpungbu qfuwdnp 4W2n[1l}wl{milﬂLp!ulil l[bpﬁi:
dwufi wumgbpp O-pg. dpiglh G: T-wumquupgninibpnaf  hyfnud
bl qpuuifnp Swenppulwiadlywl winnphl dwuf wmnngbpp’ G—M
whubpf Bandilbpp:

Uyu bgpuljugnifpynibp phy Swdwdwbnffpul Thy £ quinfnul
gifrunfnp Sugnppulwindlywl  byfwd  bplhne  dwubpf nwpphn
plingftp Fwupl punung qum druumbph Sk

1. Ypuwddnpg Swygnppuljwhnffpul dhy  dwbng pupdp (o
v nuff gl wumghpp, llrn.lll.u[tl[[:il[: hupdppni, gw[wl[m[tl[w_{nu]"
hugdnud i «{wpffy EhffuSwdwljupghbp, dplynbn G—M wmhubph
Pandiibpp fugdaud L «dpgwlilypmys EhffoSudwljupgbp:
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2. Luwn ”)wpliiu.uqn!ﬁ, 9'wlw[[mﬁ/[anLJ Swrduruwmmufuwl §uw-
dwhwpabph wpwamfyult gpugbpupwlb, pbyyba bwl f o I~
bEdwmnfilpu il Sunnlmlifipbbpp thafunaf Eh guuwdnp Swgnppu-
hwbmffpwl Jhppl dwufy vmnpplplh whghbyfo: Iljr; hwpndly tfin-
gnpumif i wbap nibf G owfogh funy bbPupmdpiibpnuss

3. Nwpblwgnf Sbumwgmunfyuwl  Swdwdumgl, wwyblpmp-pne-
vufmffymil ghwgpudf o po gfumfnpg Swynppulwiindfful bpg-
Jud bplne dwubpp Jhele goyniffnids b fugnof. Uyn bplne Swup
fpwp Sbun whpbgSun dhnd hwudwd jEi:

4. Puw Dwpbbwgngh Lo Uwubiffif, gupuwfnp  Swenppuliu-
bruffpuls wyn bplne dwubpp wumgbph bhpphle hunnigfwdpp Skig
wmwmpphbp kF:

?[ﬁuutlnp Swonppuwhuwlniffpul bplm dwobplh  wunghkpl  ky,
Sbfbynd wuwmngquupgninbbpnod, wiybiinky hupSumnk dhwng Shun
bpwphyg Sknwhngd b L Fubingd pinSwhnp qupwlmpliolwi gop-
inf by, npinky ppkiy hywhpl bl whglughnod dhipuwppudnp -
phlbph pbffugpnud: /]Lumﬁ plwhwl £, np  wumquoadgnondbpnod
qunbifny womngbpf Bpdp shnpp £ Swd bdwinwé nuipuf wumghpf
Pip Sk

Uynew frndpyg, wuwmgbph O—B2 thnybpnof gquilibyme inlin-
qriffgmibip dhnpp be Uyl Swdbdwmbp b ppkit wyuuutfignenfr
hypwliph inbngniftymh $hun, wyufhph 107 wmwpfw fwpgh; ﬂLumﬁ wyn
wuugbpp (Swnbluu by O-wutnrlbpﬂ) bnkiy dbémd wulincffyund p
dwnbined bb O-wumqwutﬁlm_njl[ipﬁ dhgs Uyh dud wimljud figngnd,
np whlpudbym b, npwbugp bpwhp  Shnwbwlh  wewmqunsnofy,
bpuwhy wwblnpuy mfuyp Swughnd b thnfu by Chgud bl gl il
E Eufugpky (mbu ulnn[rll.), np dfindpnfudbynd, g mpybpl bpfon -
vwpg wumgbpp thofuwplpdned B wfbif neg mpwliph b wnlbyph gudp
g nff gty wegufilph’ wifbiyf thnpp quligdwdf wumghph, pwhp
np dwny npuybph womgbpnof SEhp gfunnol Ehip byncfbp midby wp-
wwbbmdwl bplhngfl qbwylh opywhw wwpmdnuffnc:

Zﬁzﬁflp, np fUsubu Ovwomguingignenbbpnof, wylngbuy £p T~
woamquuthynenlbpoid wowgbph Jhy gpudnud Fohphlwlp bopog-
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duwhp Swdwhwpgkpb jwwn pupdp wnlnu Zwml{wu{/ju b Loyl
gnegghpp wmnlnup npny Tewomguofignendibpnd: O-~wumguushynin-
bhpnud wmbungudpml hphhwhp wumnbpp $6n dhwofil, ghuodood I,
Sbhmwppphp LY Ynyp- /}'Lu‘(b wumgbpp, npnbp guin Swlmfy Swinf-
Ll{ﬂLl; bi] O-LUUU1/ZLUUL/11[1LI‘LZI[7[1HLJ i

Uﬁ[lanwDﬁ g e s 417LI1UJLII1UTI1L[;'(LUZJ S wdu gl
gphftb prpng Ynpb-Mugh woampbpp whnp b hphladif (plbl J gl
dhp gpmnulibpp phmpoqulyubngfdn bl b opbpnod wl pwlifil, op
Lphhwhpmffynidip Supmbwpbpdnud b dpugl bpwhg Jf dwup dnm:

bppimwnwpy wumgbph Jhy FLUIZJLU[[]I K‘lud'wl[luqupﬁ Uil
wnunncffynddip aupguilif Swomwnndb b owyy Upwwmwanofibpf Sh-
dwl Jpw fhplingd wpdwé wil bypulugnfyul, np pmqﬂ.ullﬂl Aw-
mullmrqln puquyrh;ibré nilhé phgfiwbor dwqoud:

3. abdudnrduo U.U&ﬂbf‘h 25SUGU QU.P%U.BU‘IL[;
0rhul.QUOARESARLLE P TUUDY

Uydify bpp Jhup Swhgkghlip wih bypuwlwgni by, np wum-
qunwywydwlh wpnghup Pwpelpmplo o qwprdisldngd By onp
/ulfplullwfl plhngyft mbif, b np grgnuffynih m bl wnwhdph fbfuin-
Dpgdibp - gpuwdnp Swynppulpmbndfoul Jbppl b wnnphh dwubph
wuwmghpp wrmgwydwh Swilwp, Swpg b bwgnod Unp Shyfng wumgb-
ol Spgplmlyml JpEwlf b bpwby Sbuwguw quipgugdwl duufilc:

Uyp Swpghpp phlimplhbipu Swpdwp £ oqunfhy wugblpmp-ync-
vunmnuffymds qpwgpudfig, npp fwpng b Swnw k) npogko wumngbiph
Llﬁh”wl[ilbp[i npurgpud; ’74LUI11117, Efu;lutfﬁil, Suwply £ dFpmuybu Lljunng
nLiniJUJl, np wwblpmpp L v noffynihp s 5L fwpng wumnh offi-
Bl wugrinfry bbipun phnffugphy:

UJZI pulip, np O-wmmnguutpyninibpnod O—B2 whpubpp wumn-
qbpp Sk Shuwupl SELp mbklip npny [Fifnd wifbgf nip wbljnpong
mfhpp b wilbip guédp [nLuwmI[nLﬁJanlflb[tﬁ wuwmnkp, tfu.lmiuuilgnu}'
by onp wumgbpp Qwpnyg B ik vgblpop-prosandndffimds gy -
pudp gpuwdnp Swynppuljwbnffynd wyn Sugnprulymbnff gl
wmwpphp Jwubpnod: Uiwihusii O-wumquodiyninbbpnid b waimqw-
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hinpinbipnod pricvmu ncffguls Gkl g frod Jufrim mwpphpnd Loplng-
Swlnig gupulpnfiljulub quymf [y ncff gl $prmilihgpughy wyi
fdwuwand, np O~wumquutpgniniibpnul, b wumnqulpnognbpnd  gwép
(ol wamnghpf mnlynup Swdbdwmwpup gudp Ly Puwlif
np plgluing quomp wamgbpp dhy dhghl inwplpp gumn wifbyp JTho
E, puwlh O~wuu111wuq‘l‘{m.nilb[1nuf L wmumgqulnogmbpnul, Gupbif £
phwlpwl Skwnbncffgnds whbky, np wuinghpl  wyu pwd w gl s~
quigtfigninnul dhwfnpdbpneg Sknn qupddnud Ei qhiyf guwd® gyfuu-
Jnp Swgnpyuwlywiindd b bplppndffgudp: s Kb Fpuwupl, pubh
np gufuudnp Swgnppulpmbndfyul wumphph Swdwp qubgfwdh L
(v ooyl Sl gagnffynds ndifp npagwlf wnbyniffynih, wupwm
dhlip whfuniuwdiliyfinphbi Rulbgnul Ehp wil bqullw‘gnLﬁJluir, np
luumllli[lfl [1[1Eilg &lu.ut[npnuf[tg Lhinn uﬁumbt]'lum[l/{wpwp qwiuy[u;&
ki hopginuls Lhgodfpl Epbilpapond wglifiosljwh B row o g[8 1l
Kbinluubpny quiigdudf gnpnunnl wumngp fywbph pbffwgpnd uphip
E wplwmdwplbihnpkl dinpp (filthe Newmfy wyg Swpgnod Sfifhwlwh
r}bﬁ wyhinp £ [uuld:.u hnpognnlynyggup o gugfdaafps Uyn ‘;’Lu[igg
Fwhpwdwuli Spwlfwd b wlwghifpling 4. G, Sbubblyndf, Upunfr,
Vwpmpiindf b Uwubidfp wppuumncffymiihpnod; Uy wyfuminmlp-
bhpp wpgyniiplbipr YSwqnpigdsh Stubilndp yhlynigdwl Jhy': Gu
wyng dwopl hwukd dfp pwbp funup o fugh;

pr&p (rgunm nff gl qun wumnigbiphy Lymfff* dhp hngdfiy
ghnfng, wpmwlnupp, bpubyg hogdpy Fuqubfibph wpewbbone-
dp Y, b Sbublilynfp qppmnad b onpupby woypugngy wamngf quligdwéf
quuife dndinfuncfpul bpa fpubph phfugencd, Swonljuoghy qup-
quigdwh fwny thnybpnuls U.um:z/r hnpuyniny g Swnwqugffaodp
wnwy b opbpnod bwl wuondwl Sadfbbonp fnpnosm: bl Lwphpp
£ pugunphy wl pulp, opoglsenp Swgnpraluhng udpe ghof
Whppl fighbjfu wumgbpp wmngmfp fhoph wpmgniffynidip wpugnpbh
hefmgnid L

szm £ ombulihy, np hopuynohoggmp Swnmgqugfdwl plnkh-
wnifbymilip $EGg npnynud bopmenwmdnfFaols gl plhgfwbng

U B. I. decenkos, KopnyckyaspHasg paiualusi Kak (akTop 3SBOMIOUUH
Coanua u spesn, AH CCCP, Mockea, 1952.
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quipulpnflpulyul qupnf womgbph Swdwp: Gy pubp Jpo df ppy
wibih Twhpwdwul Juwlyg wnbblp: q‘[[uuuln[t Swgnppulwlnffpuh
Jpuw gunlifng wumgf JhBwlp npnpfnul £ Shh wuwpmdbumpny, opf-
buwl' M qubigfwénd huwd L novwnmfndflyudp:e Mmp hnpynolng-
Jup Swnwquffdwh d/”/(l’f Rgnprcfgnidil by npnpfnud £ wyng wpm-
pudbmpn:

Uy prrvpny

— =—f(L), (1)

aM dL
npink —_— = —f(L
pbihy L% F(L),
o
dL dL
ak _ AL ¢y,
dat d/Wf( )
Ulul[l.u_ﬂl dL’,"'d/T"I d'li&nLﬁ_{anl[r bbby L~[l (hod i npnpfwé
Prmibihghuw F, mewinp
dL
—=—g(l), 2
T g(L) (2)
I'I'F‘l’blz
dL
g(lYy=f(L) —*
(L)y=f( )dM
(2) pwbwdhpy vinwmgdnud b wil dudwhwmlpmdfgngh wpdbpp,

npp phffwgenid pmovunnnffndep dhnfudnod EdL-nyf.

T (3)

fiu;m_fll:flp, np ?wlwllm[rllwil woamqunuwgwyfwlh  wypnghup
bhwmdwdp qulifnd b wnwghniwp Jh8whnod L Jp wwld bbffw-
qpblip, np pnpnp  wuwmghpp  Shfnud bl npuku dplilnegl Ly me~
vwufnifbyd opyblpntihp: Ugn nhwypnd L b L+ dL wpdbphbph
dhol quntifny pnuvwindnffgudp wumgbph Fhfp wbmp £ Swd bl -
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e nyniip kool boobpfwd wwSdwhbbpnod: Gt pme-

UlulllllﬂLﬂJulil qﬁ$bpbﬂ5ﬁm[ Prcilyyfrial Dzwi]w[lbbp e (L)’ oy
(3)—[1 Spfwl fpw l[ﬂLiIliiIlLlilp\
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Jpur wpnmdnod £ BC vhgd goygp' BC=0"35 Shnuwnpnifdqudp,
npp hwgdwé b Sphghpnpg L Jbybpnpy Jhénifyuwl puquigpfib-
rby, hud Bpgbyp (B Oppnbp), npp B L C bphme frgnewy wp-
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pulgulp hwgdaod b womgbpfe uhygd gngg, npnbghyg gnopupuli-
sympp nuft FhSnffyudp Froy Eogfunnfnp wumghy, phg npnof BC
Shnudnpniffymidip 50 whgumd dginpp £ A-p* BC-pg nciligud $bnw-
fnpniffynihifg:

Fudwhwlfp wgnifbgnihp pud Faogy ofi mwgpo fuwig wnlihy 4l
[lnud'nq‘nilﬁwl[wil wmhumffgniiiihpl opfiliwling Al ghgngnfd b
Shdwl Jpm funnigfwmé of gneu whuniffymidibbph o puw:

Mpwpmmpmp, wupgdaod by onp Gpalip b fofSwhf By po-
gumphy shunmbpp: Upliynhn Lhplm ghlmgdws fhy gupmngpfwd
nlighwyghwi ny Spwd prnp Sunmnbwliydmd shuumbph plwlywh
pebpudfun phgfwhpugnoll by, wyle fp SEpfhl jubfowgngwlnd £
bnp spuwnmbpy Uy &lens Gwlifumgnigulpfng np thwumbiphy, npnlip
nhin Jhpelim b by gpnnufibpmf b Swumum]by, whfpudhym
£ Lppunmml by Spuwmybgpugf mpup Swdfwlmpghph whlpwgniinfFynip
L T-wumguugnindbpl mumghpp fipuphy $bnwbugpe

9. barseLLNRT

Uhplywgnofu mum:lluq[u.nlul[l.ufl gl ibph i gugbpt wpn ki
Py Bl wnwgfo pwywlugnbing wumgbph wnwgumygdwlh b qupgug-
Sl guimn opﬁilwzwtﬁnl_[}_(nljlflbp:  bplnof zlu[n.u:;pl.[tu& opfliugm-
shniflndiibpp SESwdwubnffnidip wnwgfl wiigunf L yinbmphphy
by Unibumlywts Upn by wumqugbmbbpp: Upp opplimpuifin-
Pyniibbph Swwmmmumndfwh dwdwhml dhlrp, umfbmwlml  wumgw-
glbmbhbpu, SEUdnul Eiip wofuiplp prynp bphpibph  wuwmgungfiuw-
pwibbpnod Suwdwpdwd Sulpuguwljml dhwumwgf ymftfr b mwpphip
wygniffgnihhbph ghnbwlpiibph whuwlwh  wpfywmnynibbph
fpur ULw BB plignc Shlip Sulpu g lpnh bpwhwhniffyncs bhp  wnwgfu
wdpngy wypfiwplp womquabmbbpp fowgqug Swdfuwgnpduljyodff -
I Iunp[lfl Supgubpn] fJkpupbpdbpnd folmlywls  ghimbwmlwiibph,
glmnft gl Bpfwphn wz[uwmuulnpfl[ipﬁ wz[uwmnr_ﬁ!nLi/il[ip[vfl, Shhp
hwpdnud khp, np gfnwlwl fungnp wypnpidbbph, wyg Fonof T
wfpup ShS wpnppbdp, fhgypufl b bphhugpl Supd flbhph oqupguyg-

dwl wypnpibdp, Swduimby dywlynid hirupiyinfr annl[nLﬁ:;ﬁb[v[r
4-—-239
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dpwlmffughls Jbpdbgdwh gnpdfil, bpwhyg dfgh fnpouqupd pdppn-
Uyq lypip Fbp Swidbun pnofwh widpngy wofumpsnuf [uuuiuupu-

Lvovbhruntry

, Zw:fpwp&nuf_(wilﬁ qblynigdwl huywhgniffymd p 0. Ymrni-
llh& 5wfl[{l.uilnuf 4‘ 4’/12175il[7[ Jﬁ gwil[l L/1Luum[i[1.

1. dbpobpu Lhpphap Udbpplywl  wumgugpimmlywh pllhpnc-
Py F i:bp[[wyug[tbl T 8!11_[[1 mprigph wumgbph uu[bl[mpb[ip[t i b~
puphpooy df pwhf bnp wndgungbbp: bpuwby uwblympuy gébpp guim
pugbwgwd bi b ny funp: PhlL wigg wumpgbpp Shhingl wupblpmpoy
wugh b, fly np gqbosdnp Swgnpruhubnfut Pymgibe (K
Ln/:ul), Lpwhy wuyhhuplbpp wwppbpdnd Eb bnpdwy wwybljpmpih-
phy: Febpp &bhp Frigy b onwgpu Swpdbiy wpmmndwlh g SbS Jfi wipu-
gruffynd, dnmwdnpuuba 50 I’llf/‘{Pli Swumpuludnid, pgum ufbh
dbé, pwlh uninpulpul wumghpf u{muufulil wpmgneffgnhip;

Uyuinbgpyg Umpnulbl bqpuljumghnof E, Zlulfpwp&nuf!wfl[r i
Pongnun p wpfpumnmffymiilibph Swidwdwgl, np T 8I1Ll[1 mpuyf wuin-
nbpp lpwgdnol bl wygh widyph Jhy wnwgwguwd wumgbph S Sunnd
funidp, nph Sk bpwbp hwopfwd Eb:

2. Uwpnufbl tpned by np 8ngh$ Ungpbpup Foalitify pp miu-
dwduwhmflymibls b wpmwSwgnk;  woemgquynffuibph  gognffad
ppuwlywl (plhine Swpgnuds Umpnullifl gublniffynds £ Swynbindd,
npuybugp v bue ot lpad wy bphphbph wuwmpuebnbbpp woam-
quigqPuwlbph ppadpwl (plkpn fflwlwgpulpul wywgngghbp Bhp-
b guglibi:

3. Um[mu{bil Sppbgunud b, np hp wnmghl Sngdwdlibpnal Zud -
Fw[’&"LJJuIi’iI w‘!il qu(}ﬁpllb tll, ”[1 ilw[llwlllf!flw‘(ﬁil LJ"L[;E L}lhil[l-—
fnud b oA ffSwlind, npp mwppbpdood b dpguanqugfile byntf
JlBwhfrg: Umpnufbl guwilwimd b pdwbwy, J& wpgnp 2udpurp-
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Swipwranwlywbp Spnned £, ap flph fip wnwghl wpfun-
wwlphbpned  plumudnpgug ofr gy buwprwumqu e Syndfdp o p-
Swmbhp Jpw, puwbp np w gl duwdwhwly nplit  gpuwlwh bgputipmgn-
Penih skp hwpbip wliby: Udbgp prnun Bw Lhuwinp ndihp wenghpfiy
b ShgudwdmfPnbbbphy wupphpdny hanpp Fwpdplbbph pdplipp:
UJJJ plhple wifbih gnun hwpdnd b, np bwfumusigugfl pEwhp
hurupfwd £ wnwhdpl Phphbhph qngnuffewd Kk, npnlip, Ghukh-
huwphop ghp bh fprugnol: Viwhunbe ppwlpwbnad b wmwlwdfle o
fapny hpgdhnpngdby wge bplne Juplwdbbpl dhok:

U'!ilnuf.'bmh g, I,llﬁr}pluu}ll huwpgnuf £ hp ghlnignidp v -

Upwkpy Skmn Gnl‘m[l hupgnid b Sbunlyguy qhlnignedp.

1944 . Pjuwwnd pbliwphby 7 b o Nbpubnufi pnipgp qubifng
g wmpyh wunghpp pncdpp: bw dwwmbwbyhy, np Plle bplil-
buwilwpp fpw, bpwhy puwppinulpy quunbpad, wpq wppagPh wo-
abpp whing b ppup Sha ppoplpybe huydus pukl, bpubg wb-
spuyts pmpdnidbibpp bpwlwluyf wumppbpn by b grogyg
wufu: Upwhgqudugh whljwfu wmf puibphg Jbpgbpu bpw npoguwé
Lnp whipwlpel qupdnullibpp Ruuwwmnnud bl wyg mwppbpdffynd-
bhpp L, wibiht, gnoy Efr wwgfiu, np owyg fumidpp qusgiwbnol L
lw!ilwglfml} wpmgniffyndip,  gmlpfwd wyn fdph Jhqupy [T
bwpne thummnnd u[w_ld'luiluu[n[u[w& mbuwilli“‘t ubigd durh Swdwp,
4'Lu1lwu1.up £ 0. 00268 dhly wmwpnul, dhl luLlll1[1£L‘JiI[1 tfpuus IL”.
wpggnidipp Awdwlwlwl uprogp Quwglfnod £ pnopy 10%: lwglimg-
dwl wwpudwmlwl Jhefil wpmgnffyniddip 12 lllf/lll‘ll ke Uyu inpf-
gubibpp wlhd pgpuwlymbinphlt  wuwpmpywinof L Zwtfpwp&nuf!tuil[:
wnmgmigpmé Juplwdp, nph Suwdwdmgh gy huwpfwd g iy fs
waigbph fudpbpp wbmp bk Jugwhmypne phwdpl dqumnod;
z ’”bpubnu[l [udpf nhupnuf ugbwgnofp pwygwmnfilinphl w-
pug b Pw Fwnbwlipaof £, onp wumgbplh wnmgwyby bl dnuiw-
dnpungbu 1.3 Jdpppnls wmwph wnwy, mmpwdwlpul o fr S wyned®
qguppapbt wfbip inpp, pwl wyl Suwfuyp, np pinulpp Bhpljugneds
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goudnuf be bnofpp wuwpndiglnol b g pupdp nouwamfofi ok
bpkp LulelZ o, [ - ”)bpubnuﬁ 0 r”lzpubnuﬁ Luumlu‘lg 4u;[n.ml
quilifny thnpp qéwghl quplph dh fregn, puyube Sulonpng e
fufrin dhywumqughl wluhp, Swfwbupug, hJuwdwd Bh wgu g~
Luwgng fudfpp $bwn: ;

Cuwwm Ll [ugbmgng Jf EZlmwfl[lp, [ =67°, b=—1& e
pnbny, Jbhpekpu Pruwnd L Unpquip 4lu_{lﬂilll-l[117[1[il ks Ungk-
vred: Zlnlﬁilwllilbp[i Lpnmud bb wygu fudpl 31 whguf, npniy (R nof
Twlh O mfgh 10 Unrlbu[l wumgp o & wy — 3.0 pugmpdwly fh-
Snffynilifpy wpugdmn wumnghp (6, 8,12, 14 . 16 Unllbu[l): 12 L 16
Ungbup wummghpp BULS Couult infryfr thrspnfumlpulibbp b bdpp pu-
thbplh B 120X70 wuwpukly, npp don bphp whqud fhS F 7 q)/.?p-
uhnup phnwbppp upbppy: lugbwydwi gopdwlpgh £ 0 00086
dbly mwpnud, Fhl wumplwbf fpw, npmbyghy wgpbguonf mupfen
4.2 dpyfnts mmpfe Lofougdwh dpgfh wwpwdwljwl wpmgnlyndip
Swifwowmp £ 8 lllf/lll‘ll:

Z[’Z.l“”l bplhne fudpbpl wghpwh bppumwuwpg kb, np bpwby
pudhlipn gopébuwlmbnphl npnpdnud B pungliogd w ulpgpliw i
wpwgniffgndibbpng; bpp (ayiwgny fudph wwphpp whghnof f 10
dhypnl mwmpney, ?wlmllmﬁlleﬁ qpgnang  nudbph  wgnpbgnofd o
punlbnd b hwplhnp: Unnwfnpuybe 60 dpyfinh mwpneg Sban
wyugfiufp funidpp hodibbw dqfwé &b, wnwbyplbpf Swpuphpn-
Pyriip fypinp 2.5, fulp JhES Luruuflgpg\ nupqfwd ghuf 12° gyl -
wfjuwlpuls bphuwgbnffndip, wyuwpoand,  hugdbing 45°  wilynd
?wlw[[mﬁliw_{ﬁ hbhmpnhfe nugqoufyml $hue o"uufl.uilwl[ﬁ plffug-
encd dgwméniffyniip winuf E, dpwdwdlfwhmly SbS wambgph nug-
qreffyniip drmbbno bogupulpnfpiljuljpol Swdwlopgnfd gl agop -
dwl nuggocfgwlip:

lﬁl'{:ml[wfuul[luil by np Bewuwinnbpf QuwmppC-Ubklunwfpnul Shé
funidpp, flgubu b Uks Upgh qupddng fucpmp dpgop (npp puig-
buwgwd b Spbg wuybwn b nft Swpnbf, wolbip Froog wumgbphy
Uks Cbpbl.ﬁnu)‘) wyu hmpgl phypbp b Rpumnds hponwpky £ Y-
phE-Ybimunpnuf wifyf vwwnfy owncdbwofipoglind: Gw gk
£, np wdyp dgfwd &b midfi, npp gupuwloplwlol Swplfofd b
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Jpw wypnihlmfnng quhbpp Snmwdnpuyby 290X100 wwpubly b,
b wnwhgpp hwgdmd b 45° whlyml, guywlpnply  §hmpnif
nugncffpals Sbin' wing bphwhndfymbhbph noggnofdgudpg Z[uﬁ:[_-h-
Jbpny wgl Juwplhwdh Jpuw, npp Swdwdwh fudpp &hp L hngdhn-
prgnudp wpugdwhonfnpdwd ki vhgphwlmd jugbwgdwh b quogwl-
wplpulml gpfbpbbghwy wmmdwh JEfuwhpgdibpnd, wg wfgug-
Whpp dwinbwlynod kb fudpp mwphph Swidwp 72 dppnk mwph L
dhopl vhgpbwlwl juwwgdwh 0,7 l.llf/l{l‘ll wpmgncffynd:

Ukd Upgh hnegmp dhgnihp gphfth Gk dlindf &gefrnd b hngdlin-
pgfwd b Gfh dqdwd dbhp SEhhwpwinfnol b onpgha pogiogd b
bpwl, wuyw Swdwwyumwofowh mwphpp whinp Fopufy dnmufn-
puwby 45 dhipnk wwppe Lwgbuwgdwh duplmép wyhmp b ogrupfin-
pEl spnppughh pupdnulfy npnpfwd wpwpupmpulibpp lo Sl bnh-
bynibimpupwlywl wpupupupubibpf Shele ﬂ'luhuflﬁ Susrginlimphipué
wmwpphpnefyndhip: Ugn fudpp whpudibpp A b K wpuybpp ol
gqulnfng Pagmlbbp Eu:

lwﬂuugn:z pdpbpf nwnddbweppnfdgwl by SEnmwgw wnw-
gugpdfnffywhp hupbip b Swulihy wil pubpy Shin Shwgh, bpp
g wpuyf wumgbph whihwlul qupdnodbbpp npngd b wifby e JhS
Bomnmiffgudp: Ulpwinfy  milbbwgm  wygn fulgpp bpwhwlnoffgndip
hnudngnbposgf Swdwp, guwblwhnuf Eip phiggdby Jug mpup wum-
qhpp bphbwhwl Swwnndy ghnnfibpp juphnpmfdndp Jheophur-
hwl ppowbithph oglmiffyunfps

Puwnbbd fuwuhwénd b, np Guwppf-Ubtmwipnund  qinlifng
B wumnpbpp puidph bjpoyuwmdlhnfyndip wpmndwl Shmloabp £ Dy -
l[wilnuf, gyl Lf[lquufwénL/}_(anlflbanlf B wum-
nbpp &lwfnpdnd Bb, pun Eniftyats, wpnhl gum dqiwd wwpne-
pufflhbph  bpljwbpnd:

Oormll Bwdwdwh b ne hwpdnud £, np plpp pofwlplom g wdr

(b pliggdky, np Bhplwgpugwd ppnp wpggnidiphbpp Gngl wpdhbph
2Bl
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9Luun}bﬁ womnud £, np ]yﬂ hwpdppnd Unnbunad qudifng w-
qhpp fudpf’ U. lqluuum./z Lod. 4, U'n[tqulilﬁ hpnndpy nwnefbuufip-

Q'r};mn&[l dunabiwmbipnd £, np Efw Mhpabf wouwqugfonwp-
bnud plffugpp dhy b 0 woplummwlp y Smijwlef hngmfp fbpupbp-
Jufy, npp gun bfwh b wumquudignonfi:

Npnpdwd ki wumquudignnfe wumgbpf mbuwgdwghl wpo-
gniffyniibbpp: Upwhy ppumbpepul bpbp whgudf wofbif £BS F
wuwmmguutignnft bygpood, pwlh Lpw LElnpnhnod, puly o wig Sfipn
qbu{pnuj:

YUnirquibndp Lpmed £, np womgwodigninbbphl fbpupbpnyg Jf
pdfwpnifinds wydd wpnhl ncddfwd bophnpShaf ﬁuuul;liﬁ Jhipghis
£ N 27 Rwhdbwdugndpl’ popnp wpmugupulpmpliulwd Shawfn-
prcfdynibbppn hplhugumlpdbypne S fiic:

U‘ﬁilzll Shdw Swidwpned Ep, np M 31, M 33 4wd'w/[u1[u;nl_—
Fynikbibpf b Uwghywbpul Udwbph wuwmmgquudigninbbpf mpunf -
qdbpp dnmwfnpuyby bplne whgud wibih thnpp B gl f-
qulwl wumquuodigninbbph mpudugdbpphy: G wyg  wpamgu-
qudpn iyl opghlpinbbph sunphpp  pugdwwwnld b Eplniend,
wu Guwmwgdpoogugwlpnplpuwl wamguoepynonbbpf juhbph Sk

q'nll‘n} gwhlmbnud b wibip Swhpwlplpn fdfwbog Lurdpuipi-
&nud pralepy hngdpy whpbypugp wbundgndip Shpphine wumtun-
Lbpp, bwfepuwl Lfnygmghwnad whpbghuwgf ng bwlwl ghpp o6~
puwpbppuy qwm Qwpbnp npnynulp plhgnidibip, npp f pw ZuJL)'pLup—
dnud il whgnod be QBhpbghugp mbumfndip  Shpplyne Swdwp
de‘[zw[:&nufjwbﬁ ogumuwgnpdwd dhwumbpp o bLagbl Eh,  fili;
wiyg whun ffpul Shqpliuhibpl ogumgnpénuf bl wyl wwyugnigbne
Swdup: Pamp fupdnd b, np ony Spogl whlpudbym b phluphhy
thuwuwmbpp puwgumpbine Swdwp  whpbypugp wmbund el oquw~
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grpddwh gluill{ull[lﬂLpJﬂLil[l Lufu)'ﬁzwllwilnpliil, wyh phliwplby wlh-
phypugp pplwdplpml, npybugf wupgblp, Jho wnpupfwé bip
wpgynp Jhlp plgniihy whpbgpwl, hwgud  wh puwbpbphl, np
wilpuwdbpm bi mbonfdndip Shp mpwdwgpniff ool mwlp bgud
i punibpfe Shim Ruigmbghbne Swduwp:

Zwdpwranwlywbp bpby, np plipp of wrmplnod Srpnp, Lngf,
ﬂnfu;/r[r muggniffyudp Shwmwgnumfyadiibp funmmplyne ghd: Vw
gublywhnad £, np wgg Shmwgrmnddndilibpp (bl unlbp
qfrinngulyui i quiibpfl b ownfbife phy Lo ghignmgulyui;: Uw fpup-
dnulf k, np VU200 -ned fppiwmpifng bngl pling B fi Lhummygnumncffpaili-
bhpl wifbp wpnyndid b Bl

Umﬁnpmqrnlplnlﬁ. UUmrlli[vﬁ wnulgwgu'l.uil I tll.upqulglfwil ey n[rf.’-
plpwlh unghwpumwlul JES ShquipnfuncfFrwls 30-und gl bl fpsfusd
(UMzmll:p[v Efnpgmeghwl L wumpn$fgfljul, Zw_,l{ vz U, b‘[vluuf:, 1.947):
bwhniffyndip wumquigpl gnudngnifim g Swdwp pugwlw bkl 4. Z.
Zunlpaspdnud juhp cbumquopgmedbpy  (AcTponoMudeckuit xypuan, 24, 3,
1949), . 2. anfpu:p&nuf!milﬁ L R. b. U'wpqulp_(wilﬁ «lhuinquiutfynin
1949) nu wy wpfpwwmnfdymbibpnl: 1950 pood. 2. 2wdpupdaud pulip L
R. b. ULUFIIHIIT!UJZILI wumqwu:ﬁ_{nlni’bpﬁ 4Lu‘!mi:u/qnl1|51fulfl le neanedfrmufipne-
Pyl Sundwp wpdwhwyhy b Nyl Spguiomlifre Uyu ghlinigndlfiy Sbna
whywd dwdwhwludfrgngnul g funrfnpugliu Unifbun byt Upnifpyniincd,
BT v-nul, Znpwigpuwnad L Ubpupljurynud Qumwpfwé Rbmwygnunaffgach-
Lbpm Swumunnby bi hpw dky wupndimlpdng quin Iizlpwllwgnl[J!nLDfJb,v,
dhyng:
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Uumqwu:ﬁ_{nLnflbpﬁ mumdbwnfpacffyml Shy Jhpghls ppgwlined
dbnp phpfuwé wnwgmppdafindip b Swmnlwuhy Gpwhy purgpurg-
dwly u{png[fuflbp/r 4Lquiu.u[1[7[1nuf[r 4'l.uilqlig[1/ril lllJil 4'bu1luu[}!l.uil[r,
np Jhp 9*Lu[wl[m[tl[m!nuf wumnbpp lfnud b fudphpm [1]:

Uy Jwopl, np womghpp dhp Fwpmlpnpliugnod hupng  EfT
by fudpbpn, wpghh Swmbwbydlby bp hplhiwlf, puwgdwhp Sw-
duwlpwpghppt I puy wemgulnogmbphl Jbpupbpng o plwljurgpo-
ol ufpubbpnd: Uwlhugh dfpagh O~ b T-wumquonfiygnenbbph
dwhpwlplpin nonofhwepprflindip wwpy qupdpby, np wmmgbpp
Swidwinky Sundinp pudlphpnof  phglwhngpg  oppliwsumtpncffynids  k
wrlifugl Swpft b Showblyguy Buffwlwdwlmpghp Juwgdng wuwn-
qbph bhwmduwdfp:

bpnp, pwhfp np wuwmpguuthygninihpp  gpodwh rhy  Ehbpghw
ﬁLfJbgnrl Swifwlhwpgbp  Eb,  wyuplph  whlmnds b pghio-
gng  Swluwhwpghp i, bpwhyg  Loubph  mbognfmdp whip
£ pufmblut hupt (pife (107 mwpdw hupgft O-wuwmquufgmnibpf
Swdwp b 10° wmwpdw  Quwpgl®  T-wumguodgnonbbph 4'lulfw[1):
Ruwlfi np dbp Fwpwlpmplpugh mwpppp  wnbfwgl Swgwp whguf
wibyfe SES F, wup Pwpulpnplipogf Lywiph phffuygpnof §tfwd Lk
gpfwd wumpguufrygninbbpp phglwhnp  Fpofp whnp B Sp pwhfs
Swqup whgud wibifp Fhé (fuf, pwl Ghphwynidy goyniffynd nihk-

1 On the Origin of Stars, Qkynegnud Lhidf (Rlyqfiu) UpQuyqyught wnn-
prdlablulyws fapppdhacdncd, 1953 . ubuywkdpbphs Swywqpiky £ frpnp-
dfnidffp wrpfmmne Fyneuukpne: Les processus  nucleaires dans les astres,
Louvain, 1954, P, 293: EHLJ% daqnifwdnh 4[’"‘"[‘”[1‘”411171 E Tl nnl_u‘.‘ll'i?l
tkyn* SInepumie npoueccw B 3Be3nax, UJI, Mocksa, 1957:
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gng wumgquuhyninbbpf [P pe O-Luumrlu.luq‘t!nulflbp[t plinSwhnep
Pldp wpnf Fwpulpnplugnod whmp £ pif 10* hupgh: Zkmbwpwp,
dhp 9'wlwllm[1[11.u_([1 hywhpp phfrugpnad grgniffyndds mbbgws O~
wumygumutpymnkbpph Pfofp  whop b oplf 105 hwpghe  T-wouguo-
utpynnbibipf fpofp, npnlp SLdhky L gpdbky kb, Swdwoupmmusefumiio-
pup, 108 hwpgl k2 Gl#b Shlip bhffugpkip, np gmpwpmlyynig wm-
quutpyninnc Sinfnud £ Fnwn Supgnep wumyg, wyn npyho O~ b
T-wumpquutpgninbbpnid $Slhfwéd wumnbpf  [Ffp vinnppl  wwSdwh
humwhwlhp, Swdwwywmnwfuwbupwp, 108 1 10

Ugu wpdbpibpp dnmbinul b qpfuwdnp Swgnpipulubnff g
O—F Lk G—K wppnyftibphls wumlwing wumgbpf  phplwhng
Pt Py bpuphbpnud b ooy Mempup Pandhibppl, wuw popn-
pod i wmpy of, [Fb wpggnp bpwuhp bogbybte ik b T-wuin-
quutpyninbbpnud, b wy wgpbguinbbpnol:

U‘JIILU l[nlld'[tg‘ uhthlpmb gqupdnidibph l;[unnufillip[r, gnitk
npny B b A wfpuyp wumgwuedggmnbbpnof,  gnogy Bboumwagpe,  np
bpuwhy Sudwp sffpfugp fhnpbdp' dnmwdnpumgbe pofwpopnod
E: u!u pubp, whljwulpmd, hwopfwd b bpwly Qwpndbnddpwh Sk
Vlwh wwmqulnummbph phy Febpgpwl poguwuolwh b, b bpoby
mwphpp npapfnud b Swpgnipundnp Spypnl mwppibpnd, fulp npm
qgliypbpnid® bnybpnly Shipwpgudnp mwphlbpns Uyg wmmnqulng-
wmhpl, whlmuljwé, Swduwmby wnwywygwd wumphpp fdphp b
ULullLll!iI, wumguwlnymbppl L wumquuthnnbbphl  Jhpuphpng
l[ﬁﬁwl[luq[uullluil it quaglibph iy Swdbdfumnnffyniip gy £ o~
fu, np gpulpwl Fhbpghwmbbpny  Swdwlwpgbp gun wfbyf YT
Pny Y mnmgwhnut, pwh pumguaslpel Fibpgfuabbpny  Sundw-
hwpgbp: mp wumghph wnwgwygdwh phglwhnp mbuniffyndip
uhinp b wdblfy wnwy fofpfwlf (hup pugumpbine gpalul phy
tubpgpu nibbgny wumgqupedpbph wnwgwgnofps

ﬁ:.ufuul[ulil E Eufugpky, np 7 Nbhpubnuf, funf 3li$bnu II nfi-
wh pegimgng wwmguagynonp Gwfelfinod o gpoodby Fojuwn wilbif

Vi pppuyp fhapbdp juwy b Swwnoneol Sudwlupgh pigSebog dgequlub

qugmp b bpw whpwdhbph jwpddwh Ehbpghwbbpf dholt hugnids Swdlwlwpghipp
Lusd wprs
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thnpp Swifwy, puwl bWhphwymidu b guwwn Dfwl b bk undnpulpui
puig O-wum:zwlfnqmb[tﬁin dbpepitibipu, flpubu A. U‘Lupqu_{wfl[ril
[RY Swgnqdby & gnyy wwy, undnpwpwp qpului (bbpgpw b, $hb-
whmpwp fpuliph hupd  wmbognfnde ndibgny Swdwlwmpgbp  Bh:
3nq7wp1.uilunl.[1 O-wumpqulpnign gpbnig Sbwn Swilf bl wmwpop
huwpl dwdwlhwly wbinp b Sl npuby Sf wypuwnply  O-wumgu-
IJLﬁJ”L’lc‘
uthninbibphl, woupy bpwhp punglugud b Y gwfl/-i O-tuumrlwllnq-
wbpfyg (waquudggnonf ynphqlbppy) b qupmp wumqbply, npnbp,
pum bpling L, wppbl pwypurgdwé O—-Ll.llllﬂllu.ll.llﬁ_!ﬂlllilbp/t wrli -
qudbbp i Udpngy Jbpl mudwépy Sbwhnuf £, np O-wumgu-
uthynenlibpp wnwgwgdwl b gqupgugdwl wypnpbdp Swhgnof  F
il ifflb[n;[u.uflb[: milibgny O-Luumrlzulllu_!mb[lﬁ wrnwgugdwh
quppugdwl wypnpibifpl; O~wuu1/lw/[rlLme[tfl mpmdwgdbpp,  un-
dnpwpwp, dnmwdnpumby 2—10 wupubly b ll!i: thwump, np
bpuwlhy ppd Ebbpgpud gpuljwd b, Shwpusfop £ ogupdlinol -
npphy, np bngbpul wyn, qupgugdwh Swfbfwmmpwp Jung ine
(rd - wyu wumqpupedpbph whqudibpl ppuphy Sbnwbnof B
meﬁw{zwﬂ, qu Lpwbwlhndd £, np ppkby  wnwgwydwl wpwShh
bpwlhy wpwdwedhpp baby bt by wolbp shnpp® 1—2 wpupuklp fup-
gl fud Lnoglpulp b dinpps

ZLU{:g £ bwgnid, [Ph fplsuphi®u fupna £ wnwmgwbiag bpline upup-
wbhf hwpgh wpudwehd ndibgng pudnugng womqupnolpp: .94“[7
fwpnyg wpggnp bw wnwgubwy whdpgudpulinpbl ghgowg bynfipy,
wyufliph' df dpgudwdnffyniipy, fhpgplipu dhy Jp pwlp qpuw-
fpmwgpnl fumwmyglfwh GEbmpnibbpp bplwl  gqugne Shahwlpn:
bt wyqupuf pomwgndlibpp wugdubudnpfws  Bo g funw-
glnl whlwgnibinddyudp, wupw yumwufpwhp whinp b opwguuwlul
(i, npnSbmle gpodpimwgpnl whlwgnding@ gl Shinbwhpnd
wnwymgud funafpp whinp b omibbby pugwuwlwl ppf Eibpgli:
gumwlul £, bue uhunad £opugpug by ginpShy pnfusgupd dThp-
dbgnullibpf dbpombpqdp: Pugg 2 wupubhf jupgp mpudwghs b



U2 Zmd'Fl.up&nuf_(wfl[r ZIILill}lll[IﬁLUJﬁ Qﬁanﬁ‘(anilb[r[y ull[m:;bd'/rw‘((l
ypbyfgblin Poufwh Macbguhf $hi



Buwgbrh wawpugdub dwuehb 59

500 MG qupgh qubigfuwé anllignll pugpugdng Swidwlhwpgnud, $w-
dwlwpghg Shawbwne  wpugnffyndip wmhimp £ (pbp 1 ‘1(1'/[[1‘1‘[
Gquwpgf, puly bpw puypuyfwl dwdwhmlwidfigngp’ Shingle 100 Jfi~
thni wwpf: ulu wpggnibpp off Swduwywmwofuwbnof  uglaugng
LllULﬂrlLLll{l’lLmeﬂnLlr I;I1LI1L[I1IZ ulﬂwal(/;‘{ﬂlililli[lﬁil (op[ﬂu.ul[, 1C 2602)

Uguugpruny, fhwly Shwywd Shwpwdnpnffimdl b Ebflugphy,

np bplhne wupubilf hupgp wpedwghd mbibgng wumgulngabph
swnuwgughy ki b wibyfy shnpp qwipbph JEy fund Jp puwlif fulpbph
wyupy  qulegdwl Sbunlwlpnd:
0.1 wuwpublif hhwpgp bl Uypupupt ki Oppntf S[uuu{bgl‘lw!ﬁ i fri~
wh pugdwhp Swdwlhuwpgbpp: Uy mbuwlfe o pugdulp $wdu-
qupghp Swlwly wwpndbwldnod b Q-wumgulnombpf fhy: Opf-
bul,  Spuwbgpugf wpyp ADS 13626 pugduwlf  Swidfwlupy
u{LLILnl{LuiInLlf t IC 4996 O-m/’LL[/I luuui'llu[{'lLJm/’iI’ hzlpﬂ‘ OF[I”ilf'
Sl frl bnogiopbhu wpuonlywbnul b Jdp puyg womgulogmpe Uh
‘gwilﬁ O“'m/’ll[f’ lulllanLu[[nLJlan LLIw[T"LiILU[["L‘J" bi’ b[l[{f’LLUl[L’JzI
S[’wli[&g/’w‘fﬁ 'qullrwl[w[][}b[’ (l.nli,u ((ng u.lulnlll.l.l[{nL!mb[T/I IQ.(HL[TLU~
Qulf wuwmgqunpmupubp wmpuepy, 1952)]:

Ubﬂg ny ffp Spdp niiblip Bufluwngphing np S[uuu{bg[nu!ﬁ mfi~
wp prapnp Swdlwhwpgbph pfyd Ehbpgpwl pugwemlwi b Pugg
bogfuly puguwuwlhwh bobpgpuwp ngbgpenid, wogupufe $wf o -
yp wpbmp £ mdbbw Lpubiph qwin Lwpl whngnfdind Gl o fyfiak
wmwpfw fwpgh: d)n[qu.lu[:& dhpdhgnidubpp dwdwhuly [Bhpgfu-
bLhpp dpnfuwlialindbpul wypngbobbpp wynbgndfyul mwly Spuyh-
ghugl puqugppelibpp whip £ Swynppupwp dknp  phphl
dao  Gpubmpl bubpgfubbp b Sbnwbwl  hpwlpy, plgyky wgg
unifnpupwp by b ondibbnod wd by df wamqulngmnafs RFugg,
dhlygbn undnpulwlh wumgulngmbpnul wyg wpnghop ubqog L
pifulind, S[uuu[lig[uujﬁ mpyh Swdwlwpgbpnol  wil whmp £
Swhabghp Swdwlhwpgh pwpuydwbp Snmufnpuyhby Skl dhfint

V5. E. Mapkapsau, Atnac OTKPBITHIX 3Be3AHLIX CKOMJIEHHH DPa3JHUYHBIN
tenos, AH CCCP, Mocksa, 1952.
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wwpnud; Eill}ulfﬁil, thuwfuniump wpwgnffyndip Juwpng b Swubky
dh pwlip hpyndbumppt dhl fwgplyplinod; /]Lum[l, 2w Suwif wmbulpnh
£, np O-—m[tu“‘l wumguwlnognbpp hwninnpbh Qbunfnpsfnud Bo -
whob wlbh luulan olpbphy:

Spuwwhbghugp wpuyp idwb hndywln foldpbph jubph fup-
Bunnlindffynibp Swmbumbgnul E, np bpwhp, hpnp, whinp b dldfnp-
Juwd (hubfph 4Lul)'lnfulu1ul[zw[1 hup€  dwdfwimljpud fgngnud, nupfry
Slghluilyus Sunnlymflyniiibpny odwfwd plhy-np wyy opylilymbbpfiy:

Ugp fuyulgmfymdp jupnyg & wnmgwqplb) bpkp buffugpne-
ﬂ.(”l_il:

w. S[uuu{bgﬁw.!ﬁ whugf G upwln Swdwlmpgp wnwgumlnd
L whd g ljmbinphi npuliu pliy~np df fufon Shguid i fd g qpufr-
wighnl whlwgndind b Shulwtip:

g Fpuf g fink whlppyniimfFyml hnpSpy  dpgudwdn-
Pymibindd whgpnod $ifnuf £ ShS qubigwényd dp funmwgnuf, aph
wiyim b, whljuyndingffymh 4[7Lnlu.uilpnl[, puwdwifnuf F Jff pu-
ufp Fwukpfs

7. Zwﬂwllwpq[y wnwgwghy b pp phoggfo] undnpuljul Shgw-
duwénmflymibibbppy b wumgbphy muwppbpdng S opghljmpy: lL_,u
ghuypnud opyblymp whinp b onilibbiw pugmnply £6S quligind: Puwlh
np bynftp prgnp Swpmbfy 068 qubiqwdlibpp (U.plu;wl“‘t quufrgef i~
Sh hwpgp L wifbip L“ié') unfnpupwp fuwgdnol b wamghp Lo fi-
q.u.llfuJé‘le/(?!ﬂLiIZle, whinp kb phgndiky, np byndp wgue bofusien-
quighl JfEwll mbfp Jh o phy whundnp wnwbhdbwSwmlngfynbibp
Ywpnyg b wunnwlby, oppliwly, np hwfummnguph bynflp whinp
odufwé [hufr pun JhS  fumniffyudp: Plu_(puulfwil (m[m4'd'lufl)
4bmhwi:gm.[ Lpw wnwhdfh qu.lulip[l‘ bnp &lwfnpimé wumnghpp,
dbnp bl phpnod qogugp §pbibiply Fhbpghubkp:

Uyt opyblyinp, nppy wnwpwingf b owwimgqupunidpp, Skhp k-
Jubbbp bwpwuwmy: Ybpp phpdwd phlwphdwl Swdwdw b, wh
wlwp b gpup fjuwd Swypulby dinpp® 0.1 wwpublify dinpp wpu-
duwgén Swiuwy mbbgng Jf gppng qubgfwéd, Luwd gum  fufin,
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bnybfuly ghppafn Jf Surpd il b‘pl[pnpr; qbypnud, np fhy wlkifiy
wifbyp Swfwhwluwh b [Hfnuf, dhip whinp £ Swpdp wnhblip, np
Luvumllb[lﬁzl Sulmnmly, bwhwuwgbpp  oplht  Ghwwmbif pulwlhf
Fibpgpw 6 Swnmgufncd, gnbl wwblpnpf mbuwbbih dwunod:
M bpwhwlnod £y np bpwbp J66 junfin hignud Bh gquligdud-
grewpmfnfFgnids wndyncffyndifig ﬂuun['l byniffl pp bwfumsmgugfil
Jplwhnid niif dhwbguduglh wyy Sunnlyniffgribihp, pwl wunifnpu-
hwl wumgqugpl bynfps

ll.u‘(fuugnrl wumqufudphph wnwmymygdwhp Jhipupbpng o bplnof
phpfwd pnpnp EbfPugpnffindiibpn fphiy bdwhmhp L Gnoghifuly
ppbiy Swummmnuft b gabnof bgbpogpl fwnnggdwédp nibigng
nhdny ShgudwénfFynihbbpf Jwuph e, U. (7Luﬂl[1 L4, &, Zw-
qhf [3] wipfumnmplibpnod; Uynp Thgudwénffymbbbppy Jf pu-
Lhup, plywbu, ophliwl, Yuwpwuynuf  qinlifng NGC 6960—6992
Phgplymnp dhgudwménffgniip, gniyyg ki mwippu puhwygdwl wh-
tfﬁzl.ul[wil flzluilfl/i[n UJnLuflbp[r, [tilzu[bu, opﬁilull[, NGC 2244
O-wumguilpnigmp gnipgp qunbfng b ppipnig dhguwdwméniffyniip
L Upgudwdofbymbbbph Uppdfp wompupfnmpubh wnpuuft M1
(reumbmph fpugh G5 Lfﬁqwlfwc}nLﬂ_(nLilE wylgpufe &le nilibl, np
quin wbip dhnpp Swifwhy bpwhy pugwgnidp dfoiquid o wl-
Ihplh fo phwlpwl pwgwmpnflynd be dbpgpl bphne ghypnof bgb-
puighlt Shygudwdnffnibbbpp poofuljubos o whdbinpfly bl -
wwifnpmd ghpd Sulpwbbph fufpbpp onipgp: ll” pwlhp Frogy b omw-
the biffunpby wumgqupsdph b owyy podpp Sk quogdwd  gfipng
dhguwidwdn byl Jpodwdwlmlyn  jughugnol:

ﬂLutn[:, GLuﬂl[l L Zlutllifl Swhfwmé Eu wyl plhwlwl bgpulu-
gnuffyulip, np wyn nhuphpp Whpluywghnul b wumnqupdpf® Jf-
gufwdniffguwl Sk Swidwnky wnmgmydwlh opplwlhbp:

Upnhis dunbwlydby b, np dp qupp kS O-wumnquupgninbibp
wmpnidiwlnd Eh o f oy wumgulnymbp b, pwgh  gpubfy,
quigfi npng wumghp, npnbp lpapng B gfonwpldbyp npegbe G-

V1. A. Hlain, B. &. Taze, Atnac aup¢dysHBIX Ta3oBHIX TyMaHHOCTel,
AH CCCP, Mocksa, 1952.



62 4. L lwdpwranwdyjwb

/lﬁzlnLl}l qn!nL/}J”LiI "Lilbgnfl wumlzlul[nLme[’ﬁ plu!gul‘(lfluil IIJF*
J}JnLI{p: u_(uu[/Iunl[, l]bé‘ LuLIMIZLLlulﬁJnLIIZIIFF[l l)./1 Pwi’[" ilw[llluul-"’llbpl’
prichulnd Bu Jp puwlf ppdnig Jpgudwdnffymdiilibp, Swtwfn Jhhp

Dbinp b npugpniffynids qupdbily bwl gp$og  Shgududne
Pymiiibph b bpfinwowpy wumghpp fudpbph dhele fwyf plnogfh
wumnbph fudpbp, npnbp Quigdwé 15U ggugfe wyuwdwnnffouts nplk
qpdnig dpgudwénffpnl $bu; Ukirp npubu oppliwly  hwpng  Elp
Gghy v A h f’)lipubnuﬁ gripgp qunlinfng wumquudgnonp: luu[ Surgulefr
b owgbpup gppneg Shgudwdnflyndiibph gognigniip (npakp, wn-
dnpuwpmp, gfunwphdnod b onpugbe shmughl Thgudwdnffyndilibp,
puify fpwlwbingd pugh hingng u[ulpmjuullm_lf bt Ll L;uul),
npnip fuydmd (ki ghpd wumgbph nplht fudph Sk Qbpept dw-
Huwbwmhbibpy  hnonwlfwd  bnp o gugiibph dhdwdwulinggniip
dwmbwhynud b, np wyqypof dpgudwénfdymbibppy Swlmfu Gy~
Ywd kU phy b quwn hndwumlpn T-wwmquudigninbbpp $bin: Ukhp
hwpng bhp Ebflwgpby, np bwfpwamgh puypugfwlh npny ghuyphb-
ol Swgnud B Al dfp wumpufunofp, wgp o ghypbpno® Fogh
dh Shyudwdncffynit, vwhuwlh, vnfnpwpwp Shlp niliblip wumgm-

Lwrd il Jfwly Swhppynuf b ghpd Suljwbbph pudpp b T
Bnyp wmpyp wumgbph fudpp Swdwinky Fhowhywm wnwgugd uh
,lilZZJanﬁ nipyp q.miu.[nrl T 3m.[[1 uifiyfr wul.nrlb[lﬁ futf[zlipg wng -
yhy b Sulwhbph Swdwyunnwufuml fudphpf Shn  Swdunkg:
[;L!Zlnl.ull;liillu!il/‘ll[, ppundnal b Gl T 3nLll1 whiygh  wumgbph
./lllyplip, apnlp huydwd kb Suljpwihph Kb ﬂpu[liu oppliwmly Jhlp
Apraprng Lkup phpky Snyp wumpguutfyning:
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uqz:fuljm by np Shwpwfnp bY nwppbp qhuwypbp, bpp Sulpubibpf
fudph wnmgumgnulp of nogblgdnaf T Snyfr mpyf PFanilibple dbew-
Ynpduwdp:

'-llipnf[:z_{wl mbuwhbwfyg pblhwplbip ”]bpubnuﬁ nvpgp whi-
qunpuwd Vhpubnu 11 wumgautpynonfile Jbpupbpng B thum:
hiyugbu Ppuwni gnyy E ufbif, wyq wumquodigning hugddms ¢
2hpd Sulpwlibpp Jf qughiwgng fudphy: bw wupndiding b, uw-
Qusgl, qfpdreg bynfbf mwpodedyuh quiligwdlibip: mewp[:p[uu[[wb I3
Iigky, np o ”)bpubnuﬁ wumighy ny Shnre wpngblpndng  df inpp
wumiulinign pinpuunigfwd bowgg ghdnoy  quligdwdbpf dhg:
bpuwlby gnipep buwd gfidnig Lynfbfp prnwgnidbbpp wpgndip bl
Ponud b, np owigu plhwypnid Jhip nidibbip nh$niy Shgudwdnfdinfy
wumgbpf wnwguygdwlh Sp whdpguwlwl wiymgngg: Uw[[l.uﬂl Sl s~
pudnp b bl Jfwkgund gl tmwpphp Jhhbwpwhnff e llwpbu‘z £
Euffunpky, np o o '”l;pubnuﬁ g gunlifnyg ghPnig dhgudiméne-
Pyniip bk wumgulinegnp wnwgwyby i Jplibingh ”)li[lulinu II wum-
squuygnennd wwppbp dwdwbwl bplne wwppkp buwfumuingbph
wmpnSdwl Shinliwbipnif:

*Pl.uil[t np fufiun Swfwhwlwl £, onp iu.u[uluuunl[ip[: bymfdp
qurlfnod b wibypup upugdwbbbpaof,  npnig wmwppkpfngd b
Lynfbp wumgughli JfSwhfy, wuyw dhlp wnwdd f Jpfwhp bbp
mbuwlpwbinphls Shilibyne wumgupudpbpl b gh$ng dhguidmdn-
fymdiihpf wawguwydwl ypnghufpl: Rugy dhy Fond F, np wumn-
quudiyynnitiphl ne gfi$nig dhqudwénffnibbbppi fbpupbpnyg -
mnqulyuds wnf puglibipf Shnwguw nwunalhwappadd o buwpng £ fhe
oglinmfdynili gnigy wnwy bwprwumgbph $fgpljwlmi plhnyfh nionuf-
huuppndff b Jh:

Lyrvovbkrunhy

bnb Zynebbe. Unwgwphhy b wpgynp wpn$. Zwdpupdnod puiy
bmfulimlyul fafiin wmd gyl pomwgdwh G wnwgogd wh (umnbgd-
dwh) Shfuwbfiql: NpnfShnl bu Qupdnof b, np wilbph ndifwp F
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wwmmhbpughby, Bh fbymbo £ dhgwumgquhl Dyndfp Gogdwdapaof
fefn wilyp, pwlh Jwinbwigby, b phyyby £ Jbpghlia  fumwiinod
wumnbpf &lind:

llnu'q.ulﬁnll. Ny, 2wdpmpdndyuiip ofi Funbwhynof  Gof-
wumnbpf wnmgwydwh ny ffp Qhgplwlpud Fhpuwbfgds P dfigh -
g, ZLulf[_uup&nufJLuil[t o wunddy, np hwpiwuwmgbpp wnwgwinul b
dhywumpuight Uynifbf fummgd wl dFund wliu s

amgli'ul&. Zruuf/l Swhlwgnifwpnd,  phhwphdwlh  dwdwbml)
(Proceedings of the IALJ)1 Zwl)‘pwp&nuf_{wil[r guin Luilnpnz ill[Lu-
wwnndbbp phpky hwpowumgughl bymfbfe Jpwlhf Jbpuphbpgug:

hnlrc}wﬁnll. Zwlf{zwp&nuf.{wfl[l L)'[-lzmv qwum  gnuny b bghy
bwpiwwmghph $hgplwlwlh phngfph b womgugplt Ffnpgmg oo gnod
hpwhyg qhpp JEpwpbpuy hp wpmwSwgmnfdgndiibpnd L{b‘d[r hn-
edfpnudnud Lhphwgugywd Swpnppdwlh Shy bw wyg mbuwmlbinfig

qwur wbp Sbnnc b oghnod, pwl pp prognp bwpunpg Swgonpgnufib-
gt

Yrbwnb. bu Lywhlwiwgp pdwimg, B& i dlind F Zl.utfpulp-
&nud yuwhp wmwghy Fhp Fuwpuwlpnfilyogf woumpuufiyninbhph  ppfof
Php: Uhgpbmlpws buffugpnifpyndiibpnod gum sfinpp thofinfunc-
Pyniipg Gupng L Skhpmnffpudp shnfuly vmwgdwé  Fhfp 10 huwd
Lnybpuly 100 wiqud:

‘lnu‘quxﬁnll. Swdpupdnul yubp fupdnul £, np Lhplhuwnifu ghn
pdfuwp b Spgpumnphln ghwlunnk; wumpuuthgnabbpp folp Fwpul-
wfilpurgnods Uwlpu gl ghpSoljwiihp wwpnihmling  O-wumpuinfjnon-
Lhpp, npnhp hplhnol Eh 2000—3000 wwpublf qupgh Sbnwdnpnc-
/}J!uil f/puw, u[lnnp E JES lfluuw:f[_' lfzumzlilfl “ltflbil 1;[lu1r1uff117[1[1 .
dwpr Vhplwnofu Lurginlifi O~Luuu1111.uu:./1_(nulilb[1f1 PBlhdp Ff pulfi
wuliguly £ (19 ppwlpudr b 6 «Shwpufnpy’ Uwpgupguhfy Swqnpng-

V bnupp Wbpwpbpnd b wnnngbph Efnpgregpugpli fppfwd  opdyngfiod nof
q. 2. Zw;fpzu[rdnuf!wilﬁ Zlbpu.lél.uliu.rfl zllil,lnlgd'wirp (mb’u flbpl[u.t Jnr[mlulénLnuf,

133 19):
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dwl Swdwdugl, 1952 ﬁl).‘ u!umbllﬁg Zwlfpwp&nuf_{wii[. bypuu-

huwghned £, np O-~wumguutpyninkbph ppy Fpfp dnmwfnpugbu

100-f lsprhp £:

’7111 fhpupbpnud £ T-wumquupgninbbpfl, wom Iunlnu[nl[[l,
ZUIJFWF&"LJJUJZIIII df wyy womlbpn, hwpdnud £, np ny fE& Shinw-
Jnpnfdyniibbipf o pu (4lirulnuf Lpwhp b6 bpllnuf) dhofils Swpddny
b dbly Tewmvmygwufygnin 100 wpuwpublfe fjpupgp gunwqng cqbgf
bbpunul: Ppubhy Swdpwpdodyuhp bypulmginuf F, np hpwbg
Phofp wbinp £ ipip 1 000~f hwpgp: Ukbp mbulinud bhp, np wyumby
funuwpp ghnud b ogphfth npwlpulwh, ZwJprAnLJwalﬁ ngnf, ghw-
Swmulpwbbbpf Swopl, npnbp, b Fhop wyng, Lhphwgnola dfuwl

Yrbwnb. Zwdpwpdnod g wyfpmmmbphbpnuf by jbif wmhu-
Gnuf my dp flpugmlinynd® Sbubihpndp b ndlnfuline Spgududne-
Fyniiibpp Fhipllbpf Jdhy Junling wumghppl  Jhpupbpng  gun
bpwhmblunpy gnodbbpf fpu: « ACTPOHOMUUECKHIT KYPHAI» - musf
bpwhy pmuuwblupbbpp Spwbugfi wpmwblpupibpn fB& g ndbing
wymnpnffynds B [Faghy:

Il” huruuhgndfd pudp ]-Inu'q.mﬁnlh} L Culglj.ulﬁl_l Lhuwmbygpl, np
Ybpplh Mpnfuwhup womgqugpmupuingd Sbpbhpuwhp jumwpmé bnp
qponnudbbpp wmpignof B onpng jwding huwulhudhy 3)[iubil)l[ﬂl.[ll N
radynyuline Shlfimpuwlnffgul Shy:

Cwhnpwgrnipynibh, Uw ghhmgdwh dby 4. 2. Zwdpwpdodywip fbppne-
dnud b pppmg dpqudwdnfpymbhbpf $bn wumgquudynnbbph ful fbpa-
phpguy bywd e puibpp wanqupnebbpp obomouh Shy ppo frgdfy
wrmy pupwd gl wpuwmbbpugdwl $bw hpwhy mbbgmd Sunlwopunwnfuos-
Gmfluls mhawhbnpy, npp Swlwdwh wwnghpp b dpgudwdm il
dhwdnpnud Bh Swdwmby® fipkhy phogyfod wndnpulwh wunghphy LoJf-
qulwdniflmididibppy wwpphpdng wpbgbpudal Supdpiibphg,: 4o 2. Zund-
pupdnul pulp fagdhy Gwpuongbp wlfelijwd wpy fwpludwpl Japdjh-
bhpp, bpw fupdhpnd, gun dinpp pupbp bbb, Ghpnkif puilnd Libp-
ghu bG Swnwquyftaul, ful bpwly bymfip odwmfwé § Jhwhquilugl wy
Swmlmflndifibpny, pul unfnpudjul wwnqugpl byndlp:

d. 2. Zwdpupdnfpully ghlmgndp Lbplugugdhy tp fp pugualjugee-

Pywdp, nunnf fw ybp dweliehghy pUhwmpldwips

USHy by 27, wmumgmuulfi Swinfugpncftyndip:

5—239
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Uyu Swqnpgdwh by bu fhugulynyncd bd Jbpghpu hrumwpdwé
woprmmulpp dp pubf wpggndiplbp,  npalip  Jbpuphpdnad b
T 8!11.[[1 uifiyfr npny wuwinnbph wyblpnphbpngd L UV llbm[r urfiyfr
wumnbpf pablnofibpl dwd wiiml qfndng whpbgfum  vnwpd b
plhngy il hillu.[bll (i} Rwpnbp b, wyn whplgfun wnwpnudp
T Bayp wnpuyf mwmgbpf wyblpmpibpnol wawg bophpnod bpwbed wh
géhpf pnguphnuf: Uhp wpgyniipbbpp whpmnphh quwwdwé bb gfi-
vwnfnpudle dhgudwdnffynidilibpl  pneawpduld wi wnwgu gl wl
Swpgf Kb

1. T 3I1L1ﬁ L UV ll/imﬁ whuybph wumr[lip[r luilﬂfu;é‘u.u.n wnmp-
1l l[bﬂlupliﬂ!lul gpunngwluh uu[!lu[illipg phpnul ko wyl dinphl,
np wgq wnwpnulfp ny ghpdugfils phngfh b Ugnes nydhy Fhkp-
gfusgf Lu_{il pwfu.ul[g, npl Lupuuur”u[nuf £T 3111.1/1 L UV Ellun/r
wnfgbph wumgbph nipwpwlynp paiildwh duwdwlwly, fuwpufiduy
wuigdunn gl phuypnid, wihpuwh pffumpp  F, np dhhp S Ehp
hQwpnyg puwgunpby wyg pablndlibpp g gy wumgl dFingnpnnct
tubpgfuugh  sfofuwbwlpdwl wypnghulibph  ShFwl fpu Sl
UhuSwpn b, np bpwbp Swpncgdnod b bhpuwumguhle  obpinkphy
Subpgpugh bpwlaljuf pubwhp  mbqupnpodudp ghyf e f
wpmwphl phpmbpp: Uyg mbygwipnfunap wmwpphpdnol F shpifuse
Swappulywbnffyudp hwd  Swnwgu il wdp g gf b npdé
unnpwlwlh mbguifinfuniffig: U'/n.ull Rbwpwnp puwguinpndfdnibp,

1 On Comet-like Nebulae. Zu-lrln[n;nuf Libdf (ﬂli[q[lw) Uhpwgguply won-
podpaplpuljul fapnpdpacfoud  (Prppls wumguigpowlul opgblunhibpnud ), 1954 f1.
4nL[ﬁu/y 15—17-[1: Su,wqpl[lil /4 llnlnpl[[rnufﬁ u.:z/uulmm.[JJnLi:flbpnuf‘ Les parti(‘ules
solides dans les astres, Cointe-Li¢ge, 1955, p. 458:
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(b Eubpypugh wapgnplibph npny puwlwly wungh Ubppht 2hpub-
phy mbquispnfudned £ g dfunpnpn b Ungybpul dinpnpinf vws-
duwhbbphy qripu: Uhpphli Fubpgfugfi wyn pwlwmhnifynilip wumgp
wpmmppl phpwbpnf dhuspnfudfnid b Swnuigu il wh Fubpgfugh,
nppy Skwmn wpdwlpfnal £ hywidwh géhpp prquplng whpligsuwn
wnwpdwl &liny ljewd Ruwhnbu £ qupfiu wuydmn gdhp wnuwy pbpnng
frbwgdwh b gqpgndwh Eibpghuwgh dlend:

2. U.‘!fl liil[}lulz.an[J‘!ﬂLil[I, np ghuwnpwdh J/rquw&nL[JJnLilbbpﬁ
(T Snyp wpuyp wumngbpf Sk Lo op!bl[milbp[r) wrwpnudp
prgnp qbupbpnd puglugmé b owbgpugupddud wpmqu gl Sw-
nwquiftniud g, Swhafynod £ whSwgffulwph pdifwpniftyndiibpf:
Uhguwdwéndff gl i gdwnmflyul b Gpw Jhy  pllppdifwd wumngh
Jruumy nofd gk Luilé'u.ufulu{u.u.nwu[uwilnL[}_{wil wil bl bgrivgfry
opﬁilwllb nwunmedbwufiphy Bh qu[mulbil N Ullﬁflqu[tx llﬂ: T 8m.l[r
ufiyh Lﬁnlﬁn[uwllluil DD gnq/v wumnfr Shin g d B10 gfruw-
Jnpudle J/Tq.ll.ll]lu&ﬂl[}!nLiliI Lt Ybpnihpguy Shnpbwliibpp gnygy 127
wilby, np npuykugh wgn Lf[n;uufwénLﬂJwil (rivwpdulnulp DD 8ne-
(b wwinnp whppuqupddud Swnwqudub wpggnde fdp, Jbp-
shty wpbinp £ 7 woumquffe Shéncffgumdp wibigf wurgdwn hlp, pul
ppwlywlinad qpudnod b Zwplufnp b Gghy, np DD 8nyfp uwbljump-
prud ghudnod b onodbsg whpligSun wnwpnul; Nwpyg whgpugupé-
duwl Jupljudfl Swlmung bplpnpy thwmin® wl b, np ghusfnpudl
Shgudwéncflymb I pllgdfwé wumnnbph wugdwnnfl gl indin-
funiflyndinbiph dhyl puguwlugnd | muguulp hugpe Npghe opp-
bl hupbyp b phphy by T 8nyp wuugp b 2piigp (NGC 1555)
L 0. Y. Utnpnu[bﬁ‘ ”)nLll[ﬂLln‘(nLlj (NGC 1554) Luwpinliwugnpdwd
syl Spgudwsmfyndibbpp Ugq  bplmyfp  wupgnpng
Yhpuyny waljpw b bwl dgne ghuwnpuwdl dhpuwdwéniffgniiihpp
qhuppnud:
) Ui thwuinp, np pnpnp Quiginbfp  ghuwnpwdl Shguwdwdne-
Pynchilhpp huupwé b T 8nyp wpuyp wumgbpp Shwn, Facgy L -
the huflwnphy, np Sblp gnpéd kg fplilinggh whphnpSuwin wnwp-



68 4. & lwdpwmranidywub

duwls hplinyfp ke Uyq bpwbudinod &, np wuwnnf Ghppfl phpunk-
phy qrypu quypmdwd Lymifip, npp wmbpudfnpunaf FoUbpuaaga g fil
thbpgfwi, npny ghypbpnud Swulbauf f dhgudwdmfyubp, npnkyg
tubpgpul spnpumphynid Fombuwlhbyf Swnw g ([Fif i

3. Vhpwuwmngupl Fhbpgpugy pwbwlndffndp dpguidudne-
Pyuls dhy fp mwpudidwl Swdwp yulwhgnid b oubp bphwp duw-
dwlplumidfigng (unlln[uupwp ff pwhf uuu[1[1), puwl ilnL!iILuillrluil
bplagfubpp Swdwp whlpuwdbym b wumgbpfi SPbnpnpmbbpod;
b dhly whqud be wwywmgngnd F, np gl duwdwhwlwdfigngp,
nph puffugpnid wyuwindwd Eubpgpwl Swnwgufffnad b, Jwfodms
b mmpwdnifywd iy Swiuynid bypwd wuwgfubibphy:

4, iw!mf"ﬁ ghuowdnpuwdl  dpgudwémfFimdibpp JhS  dwup
qubfnid £obp wlbip JES jupbph Aot Shgudwdnffindiibpf
ut_ufrfz.uililﬁpnmf: u‘!uu{bu, o[vflfuu[[, Zflilq.fl Lfﬁqwtftu&nLﬁJnLiIU BI10
dhgudwméniffyniip b S puwifp wy Shgwdwdniffiniiihpy gubifnod
5y Snyp dofp wdwynof: Upwbp $pgplhmmby  fuydwmd ki 8nyf
T-wwmguupyninf whpudibph Shn: Poauf b, np Gpabp fugdnod
iy npny whuwlf Dhpnyfflbp Snyp dacft wilunud,

Uhipligfumm uwblpmp nikbgng O qmpp qpPng  dhgudwdne-
ﬁjﬂLiIiIb[v u[u/pﬂLilwllnuf 137} qud'l.uﬂ[u[ T gnLllI u1[1u[l‘r wumngbp:
ﬂ”u“%u[, nhuyphpnuf fhbp wunid Eip, np Jhgudwénffynibp G-
Jwd £ T—Luum:ZLUUL/rJnLnﬁ {bn: Upwigudwh phwlwh £ ummuby,
np wyu ghypmd T 8nyp wpuyfp npny wumgkp fuwpng B plilpgddwud
ik ghuminpudl Fpgudwéndfindiibpp Jhy L wnwy Eb phpnuf
Jhpghblibph nivwpduljnudp: '

Vil gt wliiSuwgin £, np spnpp  ghownfnpudl dpgudwdne-
Pyniiibpp Swpnbwpbpnulp 066 wuwydwn  gfifng  Jpgududne-
Fymibiibpf vwldwhbbpnd qun  wifbip gdfwp b, pwl  Lpwhg
Swymbwphpnidp  Jnfd Shgudwménfymbbbpp vwsSdwhhbpaod Uy-
Lnuwd Bl gipf, e quaglibip, npnlp f ljea gredf |27 Luﬁl dwuhl, np
npny wuydmn ghdneg Shgudwmdnffynibibpnuaf Jhip niiblp gphuw-
Jnpumdlh Lhpnoyfibp, npnlip Luwupfwd ki Lpwihyg Jhy  phlgdifwé:
wumgbpl Sk
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Oppnlf Thywdwdniffyuwl $hin luupfwé T 8nyp whuwyp wum-
nhipht Gppwé Zwpnyh Snqfudp npng tuumbp b ophpoul, npnbp
Swumunmnud By wyn brlplul[wgnL[J.!anl[n cl.l[n.u gniguhl 7a, Saq. I
13a OFJbl{mile[l 'wflgfu;'{'wm uu{[illmp nljlbgnlz gfuwfnpudh dh-
qudwdnffynibbbp bi: Zﬁz!wt opyblpnihph pnovwpduwlnodp sf hwpnng
puwgwmpd by wgg  wumgbpp Swnwqe gl wh Lﬁbqﬂw:}w.ﬂ&nufm{:
Ugh oh lppnyg pugwmpdby Gwlh Oppnbp Spuuwbyhugp wowmqbph
wpdmlhmd nogup whgpugupdnolng:

Ywpbif b bypuluglby, np wye qbypnad JEip hphpl Swhnp-
wymd bhp whphgSwm wnwpdwl bplhnyftp Sk Qupbif £ gnigg
mwy, np npny wy gp$neg Spgwdwdnffynbibp bngbaby wupne-
bwlnod b ghuwdnpudl opgbhumbibp:

Fpuwnpudle Lhpnyfubph duagml opplwllibppy  Tkhp
gubfauf £ 1C 405 gp$nyg dShgwdwénfbyniing, npmky  gpgnng
wumgp AE Ywnmfwpp momgh b2 % U Gugbp b 4. $. Zwgbp
’I,p[u)'ﬁ wumpugfrnmpwhng  vmwgdwé (revwblpuplibph g
huwpkif £ inbuiby, np 1C 405 dhgqudwéniffynibp H, génul &
huwynegpin Bwnwgufhbpnd nbp Jpwbgudol mwpphp bunmg-
Jwdps .

llluu[nLJm Bwnwgquyffubpnol dklip pfinnul bbp nidkyg  Snup
bwd ofiff, npp Pofnid b ogops b opypinddby AE Ywnmwpp wumgpgs
Lhirg wgn ppff wnlpw gyl wpumBwnn ky AE Ywnwdwpp wuu-
np '-ln[-?)[l whfwlh; b pngusfundng wumg: f‘ilzu[liu gy bbby
Riwwmmb b Unpgubp, wyu wumgh pbpp Fhé wpwgnifiudp qgnopu
£ qupnilby Oppntp wwmquingninbys CHRR wnhusgmPonidip -
ynrgm SwnwgugfFhabpnul O Jhundfymd bodfpmdwaf el wyn
dwupyg mdby whphygSunn Swnwqudwl ogumfili: Uy gneyyg b oo
s np opffp Shlbingl phngfdp b, pby onp oghuwdnpudl Jhgodo-
dncffymibiLibipp:

Lovovbrtunh;

Ulul&q,u Umm.ql.[w‘é Ewpggnp, np qpivwdnpudl Jfgwdwéne-
Pynibbbph wpdwhwd Swnwquygfinadp 3p hwpnng epupfubwdopfed
(huby gpanng womghpfe mgmpudwhnguhsgegl Swnugugikpf
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wynbgniffjmdp dhgudwdnffymbibpf yhlg duwulbfilfibpp fpuw K-
prvgydnyg nufpbbughbgfiugnd:

.’uufpuu‘lmuf!,uxﬁ. bu hwpénud bJ, np gpuwdnpudl dfgodo-
Snffyndibbpf  wuwydwnnifyniip  undnpupup wbpwh JES £, np
Lpwhy Swnugugffnedl whShmppie b puwgannpby wnngugfl Swnw-
quiffdwl quymfp wggbgnfjul wal dwulfplfubpf  paulplibughbl-
ghugh npll Fhfuwlfgdng:

Cynunbr. 6ft wypnp. Upbiqup Swlbp phgndiby, np gpom-
Jrnpwdle Shgumdwdnffndilibph'  wpn. Sudpupdnuf bl gnyg
vifwé whphgfwm wnwpnofp Swpnigdwd b owypig dwnbiplibbipnd,
wouyw g quiun juif l{fwlfwu[wmwu[uwilbp bwlplnof, 1948 f., Pus-
Jupfugh qhundfdndbbpf wlhughdpognad wpnd. Onblpbpgf wp-
muSwymmd Jf quguipuphi; Uytinky ngugpmflynds £ qgupddué
sprguights Juulifllibph fpu Swnwgudwl Shgdwl qhpp Jpu g~
vwnpwdl’ Snuft wilubph huwgdwdnpfuls fhy, wduybp, np Sfitp
RuwSwfu gpinaud khp Upp Ywfflhnob:

Zb[‘g]’!br(}. H-—-H" - Hj; -+ hv nbl{ﬂd‘pﬁilwgﬁwﬁ Luwpnignud
L whphgfwn vuyblmph wruuZL‘ugnLJ: Nwallwuppfmd b owpgn”p
wyli Suwpgp, Fhowgg whpbgfuwm Swnwguifaolp jupng b bbpgpmad
GJuwwmwpby gp$ng Fhgudwdnffndilibpf qfmdng wbplhgSun Sw-

dwd Il.li Z']nlluln. Yhpohpu q-p Znu[r pid gnuyg milby Opfnkf
dhguididnftjulh plbnwgdwl fp purpinedihipp, npnlp wpupg fhp-
vy wupwgnigeod Bl gy Shguwdwéncflywl whplinfunn Borros g g JF -
dwh Fhy biblpnpnlwgfln gpdwl pragugpfof grgncffynddip:

Onrwm. anLuZlq.founuf dhlip npwnby bhp Snynud  guninfnny
dhgudwdnffymbbbpfh df pulf Swlprafeivtibp: Unogl quiglincff gl
umwgfud Bwnuwgugffdwh Suidbdunnniffyndip’ oyl porglncfd g
fpu qunbnyg Swd bd wnwljwlh whpngyfp 8wnwgugFdwl $hin, gnyy

£ by, np gy bpline qunn fufiin eolubpp okl mfby g ot gaddi-
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illipﬂl_l" UﬂL[Il[IuI[[LuiI Jﬁzwl[”/![’[l £Lll’llur{l-u.!pﬂLl)‘[f qfi[ﬂllllluilgnll, q,f'm*'
ffny Bwnwgugfood; bpt spuwdlimgply  wonndlbpp wyg wo uhpnud
fuingiwd (pubpl dfingughh Sl plibphh Budbd wwmwluwl, hpwhp
YRwpnighpl quin nidby SwnwgufFoof; Uy wpggniipp wliugw gl b
b Upwlwdind gugf b sfingne puigfudwl Fhy mwppbpnffgnd: Thg
wnf by Swfwlwlwlh £ Pofnd, op wyn puwbp wpugdwiiafopfwd L
Jpmwgngl wdybpnod l“lz drphlpnyp wnwgwgdwdp fwd ghpidfuu-
wpluwbp qgup fpgbgldudp:
Uml’nulh. bu mitibd Skl Swpg b Fblp ghoingnoffnd:

i. Mpnd. ZwJpwp&nLLwailﬁ g T Snyp wmpup mumgbpf poog-
ufp thadpnfuljmbindtin b b ogpuudnpuwbie mapudnpncflonde Fuanghy
Loqu’” ¢ wpnggnp wyg opyhlpnibiph prewwpdulydwl bpw bnp nbunc-
Pywl wnwy puwpdwl Spdbwlwl wyunBwnp:

2. by hgwhlpmbwgp bpw ngugpnifyndip Spadfipby bnoglugbo
Snyncd L bpw phliwplwd B10 opglilpinfig ny quiin $hnne qunlifng Bl4
shappply Shgudwdncffpul fpuw: Bl4 dhgudwénfgnidip  Jwpny 4
Lacgpuly wbh Sbumwpppfip opybljn (fliky, npnSbml bpu hhTmpn-
buwljwl womgp, L wlmby wigupupl G, wiybpwl Fruyy b, np G
b gy Ehkp Rusphupgp Uinpuunods

Umfnnpmql‘nlplnlﬁ. ?ﬁuwinpm&h lf[lquuhuénlﬂjmitilbp[r (reuwpdwhydwie fe
wig Shgmdwénfindibibpp Sk Guwydwé whljwgnh wuwngbpp Ehbpgpof
bhpwamgupl wypymphbph Jhol hpwé whpn quwfi Jbpupbpgug spoen-
hbpwgnufl wnwgpl whgwd wnwgwgpby £ 4. 2. Zwdpuwpdnd gl npay
whlugnds wumgbpp wybhopbbpnad gfenfng whphguwm wowpdwl bplocg-
Pht bdppfwméd wpppwmwbpacd (Ln[i'u Ghplw dngndwénifr Swgnpny qhifngncip
Lo Upw SwhaffugprfFyndip):



T 80kk b UV utSh Shap BLUSALMY ik
ULLLHZUS UNURUDL BPBUNRSEL!

Ukés ] oyl ol guybbph hnonwldw 2bnplfy, Jhp-
ohti mwphlbppl qquipopbl phyugielbghl dhp o gunbypplbpp T
Snyp I UV Ykwpr mpyp momnbpf Jwople Npybu $binluniip bhp-
Juwgnudu Shlp Shwpwdnpnffymd mbkip, pfnnqulpml mof puibphg
bifibinaf, npny Eufugprffomdibp whby wu wumghph whlugne-
Gncffywh wunlwnbbpl Jbpwpbpmge Dhgpp pnddwhp bdwh dn-
mbgnufp fufom wmwppbpdoud Fougl Snmbymdfg, npp Shlgh wydd
Gppunnod bp wgu wd wglh o mbewhfe dhndinfumlml wumgbpf wb-
uncffyul Jowlpfwlh shnpdbpp dwdwhwlyy Ppwhp Spigle Spfw, un-
Ynpwpwp, phffwbnod bl dnnkjvbpl hwnmgdwlh nogfind: f'irgf:[fil
Rwulpwhiugf £, np Fhlip hbp pwygwnnd npllt mbowlol  dToghf
Shifwh Jpuw fuligph niddwl Shwpuwdnpndff i

Dl Spoguwy wpogp wumngbph dnve ghondng  $hgfrljulwh
EplnoPabph wihpwh whundnp ki, np widblfy wnwy wilpwdhym
t b bpugod fwgdbp wyg Ephngfibph {kiny phnyfth L bpumiyg
thnfuwgupd huwgp Fuwofil; MYpwlipy Sbmn Fhw@ hwpng b ofunup
(hiky npht npnpuwhp Fngkife Swhpulphfon Sw@ES wnplwloh
Syl wl Fuwufilis

1 Stars of T Tauri and UV Ceti Types and the Phenomenon of Conti-
nuous EmiSSiOn_ .9,'74:1:.5:11.:’ m?:llwlnn_il uluunll.'[llril 7::/[1,11[1:(’ u[ufulnq[anlfru_J,
U‘ul]’-[' X Rdmgnedwpncd, 1955 [F. ubulmb.f[xlr[l/r 1-ps: S‘uiuu”n[fil E upid-
woghnedfp wyprmmnc oS bpnod® Non-Stable Stars, University Press, Cam-
bridge, 1957, p. 177, paly nneubpk® lgfnyf <K cuMnosuyMmy no HecTauuoHap-
nbiM 3Be3naM, K IX coeany MAC» dnynjwdnencd  (AH CCCP, Mockea,
1955, ctp. 5)t Umby b . §. Swdpuwpdocd jubhp «Ppmmlmy  wpprunnnd [f ol
kpo~f bplpnpy Sumaph kg
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”Lumﬁ, fblbp dhyg Py hmwip pugunky Sfpgmy hphne mpuyf
wumghph Jbpupbpgmy npny  shwunkp,  npelip Fhy Fwlped o bR
Pnd bpuwby dhnpnpun gl phogftp wupgbine Swdwpe T Sngyp
wpuyfe wumnnbpp Shmwppphp b Gpwhng, np Swhgphynod Eb fudph-
poudt fugdbing wamguodgnonibpe Ugn wumguutfiyninibppn Jkhp
dudwlhwlpple Tewvmpuuothgninbbp widwhbghip: Ugg whifwlndp
Shinwguymid fiphl wppupuygphby: Nwpyiby, np Twumpuuodignin-
7117[1[1 L urulnpu.l[[wil O-—luLIlnIllullL[ll_{ﬂLrlilb[Iﬁ Jﬁzll. q.n_(m_ﬁ!nl.il nikfr
hwwy, npl wpmwSwgunfnof b owdbbfy  wnwy  bpwhnod, np npnp
O-wumyuufyninbbp fpkhy Swuynad  wuwpndiwlnod B qgugp
Pfnd T 8:11.[[1 mpp dfinnfuwlmbibp ne wyg wummBwnny dpodw-
T 8[11_[[1 whyp wumngbp b wuwpndiuhdnd, opplimly, Opfinbfi wumn-
quudigminncd, phsp dweph fhwgnol B Mwpbiooagngf b Ztupn![:
wpppwmmwhpbbipp, Upbyegnip I Ie Mbpubnu 1T wumguudigninbbpnd,
npnlp wyn mbowhbnpy nunafbwefiphy F Lhppligp:

Unwmbdimlumnndy nqugpniffyuwts b wpdwhfp’ T Snyp  mpuyp
llllllnllbpll wnl[w!"Lp!ﬂLil[l r’)bpubﬂu II wumflwulﬁ!”L’l”Lly, n[T‘I:’) [’flm
f"[uuum_ﬁ, bpkifpyg Whphwymghnuf £ gbpd wmumgbph gplng Jf funodp:
Pulf np wyn fudpf bppinwumpgnfindip hwpny b wopugnogdwd
Swdwpdby, www plhwlwlh | Euffunpky, np T .'gnLl[1 whufe v
qbhpl by bppwmuwpn opyblymibp k.

Ubhip wyuinky hwhg shlp wnlifp T Snyp mpuyf wumnbph bph-
vrwpwpgneffywl Fwupl Jhwgng wy shwommphihpf o pus 2w i~
nnumwhft Sfioklip dhgl wyl Shwpwdnp wpmbpbunnf] woumlbpog -
dwlh fwupl, npf Swdwdwgh T 8I1Ll[1 infyf wumghpp uninpwlyad
Pyniiibp biy, npnbp wpumwlwlpwhnphl phhhy B4 dingne widwgfs
fligr Uyn wunnhbpugnofp wnwgmghy Fougl huwwywlhgndffpudpe, np
T 8nyp mpyp wumgbpp pohwwky qum SwSwmpy Swhgfynal b
dofp b ymvwifnp ghpnog Fpgudwénffymbhbpnod;
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bhpp wyblpnplibpnof wympndiwlpfnof Bh fnlwgd wh ny pupdp wu-
Bl Swdwymmwufuwbng wpglpfmd wugdun gébp: Ugn op-
gblpnbbpp LEbmpniwljul wumghph pugwpdual FEdnffymbip gnepy
+9™ f, wyupliph gphfth Bwdphlfinuf £ DD 8”L[/1 pwywpdwl Jh-
Sacffyumls Kbhun: hiugd pipbhry gwép puguwpdwly Shénffyub, wiy
opyblpnbbipf dhombitkpp, puwm lel[ln!ﬁ uf qunlbiph, hwwpnegm wnm-

6—239
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qbp Bl Pinwlyts | plhgniiky, np wgu ghwpnulf by Gunynign gniglp
wpu g whwmdnpfwéd b ony [Fh ghpluwmnplwiing, wyy whplqSun wnw-
prudni: Zlimwppppwl[:ufl E, npy jbmgud hpuhy whunifnp Swgifw-
phuynufd b, wyp  opylilpnbbphy  Opfinktf mumnguuthgnonnod
qunfifny bpbpp quumsfnpdwd ki 5 wnbgqhwgpls pnuyh bplpmpnoff g
ndibgng huwpg anqfurgh &liny: Dur yh hmpng S w el grogo-
gy (fhby Lo gk Ewgng opglilpintbipf SurgpShin bpfrourw-
wwpgncftyul Fuufls G KSbwmwppphp L plkp bdfwl opyliljinlikip
quihily mphy wumgquufrgninbbpnol;

brenrny wmwrwwbuwly.  Opfinbp  Spgwdwdnfynidingd L Sni-
- Luwpnfp b bpw wypsunnwlfigibph Surymbwpbpwéd wpug sfin-
lﬁn[ul.uliu.:ilflbpil kir: h mLUﬂFl?[H‘IL[}JﬂLil uv lllnn[r whufi Luulnllb[:[p-
wiyng wipmg i fuudpwihbp pugupdwly  ShSniffgrlihbpp Iyl
hwpgp kb, pb; np T 8I1L“ll mpup e wumgbph pwgrpdwly Jh-
onuffynibilibpp: Nuvnf, wyu wwpumbuwlp Shywlluy qhpp L ogpuw-
L[nuf uv ’-lfim[1 P any Luuunllip[l LT 3nL[[1 w iy fr un«[n[uul[wil i~
abph dpgh, (pugbbpm] bpuby dhyl bywd Shypdwdpp: Zlmuwppphy
E, np owygn oFJblImiIb[lﬁ wnupnodp uu[lillmluul gobpnul nudhny 3k
Uplipnhn dynin opyhlpnbbiph whplgSumn wnwpnidp nupllgdnud L
wuiydwn gdhph wnljugniffgud py ﬂuun[t, wpmwlwpy Shmwppppne-
Py b bhplugwgbno wgh Swpgh wupqupwhnofp, Bhowg ghy-
pnud wugdwnnffpul wlp wppgnp w8 b owbphnSuwm wnwp-
Jwlh wlp Sk, PE° yuydwimdnpfwd £ hpif gt B o g g [Fof el
whns

UJu mwpunbuwlp  opyhljntihpnuf Incghybu, plymbu Uv
Ybinp wmpup wumghpnod, wdbbfig unp Lhpun wpmwSwgufmd £
Fubpgpugh  wnpnpbbph wqundwlh wypngliof wpmgniffndip;
gu[lﬂnp £, uwl[u.l“i:, qupdhy, np nphy phypbpnud, bpp wilplgSwn
wnwpdwl bplnyflp bphwp bombndd, fip wypgniphbphy Fihpgfoogf
wguind wl wypngbul plpp Uncgliybiu whypuydfwl bplwpunl £
Puguwndwé b wyl Shwpufnpniffymiblip, np pp wypgnphbphy Libp-
gpugp wgundwl b bpw' whphgSuwm viyblmpf proguf pwlntbph
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thnfumplhfwi Sfpl hur by df tiney, nph  whogofnibp hepng £
mwmppkp ghuypbpnod mwppbp Bk

Qnrenen wwrwwbuwly., Uy wwpwmbowhi wnwdd  Ghplu-
1 J r J I
yugué b dpwly, pugy quin Shuwppphp Gkplugugaigppnd® Y fgw-
wrd  gunbfny BD+67°922 thninfuw il wumgni; Z:.ln[t whphg-
Suwm wnwpdwl Shm dhwopl wyu wuwngf Swidwp phnpny ki Sb-
nligug [ipllnLJ[;ilbp[l‘

1. ,z?[uu(ﬁl[t wimwpd il qélipft quwm JE& mdp b wnwh &b bu
fnbwgduwd Shipnolh 1. 4686 gqwin nidhny gdéh wn[[anLﬂJnLilE:

2. Aunnlpubibyniffyndip Supmlpnplpwp uPbpplmhwh pugu-
apbef, npf Jwupl Jjwgnod By plywbe popdp gupulpn el
qugbindflyndip (410), wybyby b mbowgdwghl  wpmgnolindp
(zrulrg — 140 lld/l]_rll): Buwnqlh mbp qpbftb bnybufpuf gupuwlofp-
hulwhl Ephuwghncffind, hly np Llpl:ql.ul[ﬁ qwpddfwl wwyhpup® wpuin-
phffwyg wumngbpp  bhwndwdp; ”Lumﬁ, nhnfwd  mbuwgdwpl
wpmagniffyul bpwhp phef puguapdnod b Zhnwppppwljwl L, np
BD+67°922 wuugfr huwgdu fili wpquL[r}JanJ[r qpliﬂb 4uui'[tfl/{~
Gnud b hpw hngpht gqubidng, wpwgphffug, 245 op wpuppbpndfdgndk
niibgng R Yfppmump bphwpuyupphbpuwlwl shnfinfumljulf koo
géuypli wpwgnfdgnl Sk

Ugs opplwlny wuwpgdmsd £, np Sy Pugulunplugd o$hh-
hulpal prqugppynd Uncgligbe ful T Sngyp wfuyp wanghp, phy
npnud i quyp opghilpnf wdbbwlpmplhnp wwppbpodFndip wmga-
uipynenbbpnod Swhgpuyng T Snyp wpuyp undnpwlpul wumgbphy
He™~p pupdp gpgndwh qdbpl wnljugmffmil L

Plyupby Jhpp Sumbwbyfby £, T Snyp wpugp wumigbpnul k-
qf nihibgay wpngbubbph Plgflpmlinl wumBwnpg wbmp £ L urdf -
php wyg wummgbpf wpmwpht ghpinbpact L bnybpulp bpuwhy JFan-
rpinbpf wd Biwpimwppls dwubpnod Eihpgpugh quuyp  puliwi-
Lbpp wyumndp: Zuwply £ plnud phgnidiky, op Pibpghagh wgg
wyunnmd g fupfwéd b S figniu gl wpngbulibpf  Sbwme  Uwljw gl
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bpklig plncgfind, wyn wypnghbulibpp fupuin muppbpdnud bh dhyne-
foungpli tubpgpugp wqumdwl wpekl kg Ruwgnbf wypngbulibpfig 4
woawh &by ehpfwdfgndyugpt nbwhghwlibppy:

Uy spwuinp, np wyg wqumnulp g ygniimidfwl £ nbnfi
mibibbnuf, fpunuaud b Uhpphl pkpmbphy nbiyp wpmwphl bpinkipp
Lyndftf dpgnidpatifjugrde f plwlpnad qunbfng qubgfwéhbpf nbqu-
thafuncfywl dwuafil; Uynwa  hnydpy, puwbf np wgu bphnyfubpp
pprndnuf bL bppuwuwpn wumgbpnuf,  phwiwl £ plgndiky,  np
gacpu phpfng quligdudp Jugdffmé £ pupdp ponnddowl Gwfu-
wumgugpt bymfPhy, wyufliph fipkhhy bhplpwguglhnol £ oof rodigu-
Fuwi gl pugunfply, Jhg Al wydd  whSwga plwlned  gunlifng
Liyndfd:

U-.(u mbuwlhbmp, plwlpmbwpup, Swpnignul b omgl wnwplne-
Pyndip, b thnpd £ whood qapép Sulighghby by Splgh widd wh-
Swgu phgpljudjul ypngbulbpplh, dplpgln of jupkph vsgmadwd
Swdwpby phliwpldwé bphnyPubpp $hglljugp Swynbfs opplimgu-
thnoffyriilihiph opgwhwlbbpnul pwguinpbine papnp Shwpufnprc-

Virlyos jis sylbienp b wuby, np npht bplngp neunid b frpd wadnfd gl
ny Jh wumpSwlbf fpw dhlip shhp huwpng b[lwz[uuu[n[u[m& (huky,
Pl owyqumnky bip Pfighliwgh Burginhfi opkliphilipf Shdwl Jpu wyrn
bplnyff puguwmpdwlh  prpop Shwpufnpniffyncilhpp: g d
ngwlt, Skwmwgninn flg=np dhnymd Swpl £ (puncd Euffuigpky,
g nwunufbwuppfng bphnyfp, npp (Awgngky pugumphy b
Ll Phapliugh Lot gl fr opklphbpf Shdwh ifpuw, Swhgpuwbng ¢
nuphp, Jhy whéwhnfl opkliphbpf qpulinpnudp: Ugn Euffugpnefgndip
huwprg b ufuwmy fpud Bfgin rpu g, vl i wnwhy bdwh B
ﬂmr}pm_ﬂ_{luililbp[l Lbpfnd i’ Dlgplyumljwh thnpdhpf kL wumpn$fi-
gl lpuks plinnudlbpf whuwwubf wpgynihphbiph ngmman[JJwiJ
Swdwp, gndfih vlgpribpnphi Gnp, wibip funp Qunnlynifyniiibph
purgw i gund wlh plhwguifwnnuf wrmgupfdnflyniip iy LJuinlifr:
Udpang Supgl wyl £, Bk T 8ayp wmpwyh wamnbphh hpupbpng
shmumnbpf Sk bpwapndfFyndih wyligpup’h £ wppynp, npuhugh
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wppmpughfp Bk Euffuinpn gl Whpdnedd wh Ruwpuwifnp fufigu-
Jurndp: Uhy fofned £, np ERE Swpddf wnkblip ny pugh pllnuplyfuré
wumgbph u;qb[lmpnu[[nLqﬁWJﬁil L lnLUszuL/lﬂLl}JLuiI[l fhpupbpng
thaumbpp, gy Bl wyl druumbpp, npnkp huupfwé Eu wygng wu-
nbpp fdpenfnpdwh Sk bppumwuwmpy opgblniibph Jpdpbpnud, wopw
l;uuuugz[bil Shp bill;l.ur;[!!ﬂ.[}!ﬂljl[] wmppupuyglhng Zu“.ﬁlullluilg qurm
thwummplihp:

nL[IﬁZZIb[TE huwpng bl Ruwdwd frn yplby ppw Sbin me mu.ll[uuUrfJ
thnpd whby gmbibyne ‘.‘uiu;p/r pdnudp, bjikiyndd LJ"L[Jﬁ by wpnphl
Surginbifi Sunnlyneflyribibbpfg: huly Jky [Fefrud £, np owgn nugfl wp-
bl whunp b Foghbys

Uibypte, T 3:”_[[1 tnifruyfr wumgbpp Fwopb wpug whny wmhbgk-
[[ﬂLﬁ‘(ﬂLflillipﬂ Pnoyy bl uneagpfu whglbne bop whuh wgle Qhgfilw-
Ll wypngbulibph O[TITlezulllTn'L[J!ﬂLililbpﬁ wuwpqupwhdwlp, npnk-
g upsgf b npfwd ki wyn wumnghprod  wnkgf mbbgng  gun
bplinuyffibp:

Npugbiu ypnd. Swrd pupdnid pwieh Snpfuwdf Sufbpfws, Vwubdpop Gpuw whndly
Ghphwymgpby df Swnnpgpud BD +67°922 wumqp dp puwif bnp wwhlpmpupnig -
cunplpls g bhpp Jhpupbpgug, np funnwmpky b Uppgjwip Fynepuiljbfy wuin-
qununwpwbp 8" Cidfpnp judbpugng b opghlympy wphgdugni's

Uyblpmpnypuwdibpp  smmgifby b 1955 . Amdbfup-thbinpduwpfl b Lph b
LULL[[I[I[~JLUJ/1HITL! Monadikph bplne quppl by BD +67°922 wwyblympnid gnuyyg b
vwgfy whphygSwm wnwenul, wurljugls bpwhy Jhy Gk p wwppbpnofdgnd bus:
Zrdifmp-spbwpfuppl whpbnSuwn wnwpnuip nudbg bbby L ophodby b e o wie
Gnpubmgnybhyg  Jhbgh 7. 4200:  MpunodUbpp  bphpnpn  qwppmd whplgfurn
wawpmdh  wdbyp oy b bgbyp L mwpwdimd  bp Fpugh dplgh 7. 3807
nuwgqufFaudp, wpugdwnnflpelh hmpnfuncfpymt bp gfundaud: Nyunpmdwingw-
hqugnefe dwoamd,  wwlugh, shrapnfuncfomdl wpu  Ephne Pfuwlhwlibbph  Jhh
huwgdnuf tp JEh FESncffynch:

BD 4-67°922 wuwmqgf plrnnfubpf duwd whwly, u{w;éwnruﬁjl.ufl zﬁl‘nﬁnfum.ﬁ_(nk'u.r_r,
pum kplng L, Swpnegdned b frugh whpbpfwm  wowpdwh Sgnpncffyuwh sfingin-
fumfpudp: Uyp thwunp ghdnud b npuybuy mdbn shuwsuuply Zw:ipwp&nuf_,lufl[r
Lwfunpnnr Llf:li:ugd'wil dby phaniifwms wyl gl np whpbgSwm wrniwpd il

1 8Kw Joxiaas AH CCCP, 105, 928, 1955.
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walpwgnifFyndip Juydwé F wuingughly JFhninpinnal, jpgnng pbpwnpg fbp, Lhkp-
ghugh wqwadwh ny ghpdughl wpnghufi gognffgul Shn: Uyp wypngbufi  gnpén-
qrufbyndip, pum bplngfpl, qupfwéd b pnsngnpmf bpinbpnid grgniffymids nibibgng
wugf wlhilihpfry:

Uppgnjuwbp huwpdppm, whphgSun wnwpdwl Fubpghwf vwyblopuy  puog-
funidp if fuupbif Shlfwpwiby Swonkfp  $hgpljulwmi Shfuwbfiqgfibpfi  Shyngny:
Uyu bgpuluwgmfndip qu Swdwdwgbnffoui Thy ¢ Lbpphgp L prn.(ﬁ Jhpghpu
winwgwd g Ahmwppphp wpnpynidiphbiph {bin:

Ybpguyhu wbmp £ Spoky, np BD +67°922 wuwmnp wuyblpnpnol gpuwdbfi wnup-
Jwh gébpf Sgnpacflyndip spapnfufnad bowhplinlun wnwpdwl $hn Shenfpie: tw
lpuwhwhaud £, ap, Swifwlhwpwp BD +67°922 wuwmqp L Opfinkif ne l]‘/lbll!_fllLﬂ/Y
l.l"[lq,uul'ul&m.[]!m.llbl:pnu)'_ prpﬁq/t ppwd T Snyp wpuyp hwwynipn wamgbpl Jhele
gagatflynd ndefy Bl whnftyads:

LUVRIUNRT

Culglillltlll Ruyintiby, np pp fpw fpunp gt npndfd o Prqbght
q, Zwtfpwp&nuf!wflﬁ shrrumwplihph wumpbph n; ghpdugpls  Bw-
nwgquigfbdiul Swgdwlh fbpuphpgug: Uw pum Swfwbwlwh £ Sw-
Fuwpnud, np UV Ubmp & T Snyp wumgbpnuf, plpubu bual thnfin-
fuwlywls ghunnfnpudl dhgudfwméniffyndibbpnd mbnf mbbgng hph-
Ynoyffubiph puywmpniflyndip gulifnud o dFpgncdjwgfil bplnoFubpf
wppnoyffacds Uybni8bml hw Lhpluwgmghnod b pp mbuwlhliop,  npf
RQudwdus gl Spoquwy bplnyfibpp Shwpufnp b pugunnphy Sfpr-
dwghfuwlpuls b Sfonilyugfpl nbwlypwbbpl Swpnbp Shfuwlifogd-
bhpny:

Ulurlnpulql‘nlpjnlﬁ. 1953 [l. ‘l Z Zuu)'pwp&nLJ.(wbl_v T gluu" lz UV lllnn/r
mpugbph wumghpf BuwnwguFdwh Jhpupkpug ghonqului wef quaglaliph k-
mfiygft npnp wumgbpl vwylilpmplbpnol L UV llﬁm[l wfyf wunnhpf pallpnod-
blilblm[ T-wumnquufgnnbbiph Shy dinfing T gnq[v wrfruyfo wwmnghph hpfi-
mwumppaffoub, fip gngdhy pugwiwpnifwé b puun Sbinwgnumnghbph w-
Jusnwlphbpny Swumwmdwé sfmumfly, . 2. 2wdpupdnul wmip Souhby Jf
Juphid, npp Swlfwdwl whpliglunn wnwpaulp dfp Swnwgufnad £, npp
Rwpmgdnud b bhpuumquyfil Ehbpghugh, ppbiy phnogfind Swpnbf ghpd -
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wpyniiphbpp qupwgpfmé bi cliphgfwm wnwpdwh bplncgftp b wnmgu-
Jp Fibpgpugh wqpgmphbppy  wpfuwmmflyel dhy (Pympulpultfi  wunsgia-
pfmwpwhfy Swqgnppnolibp, 13, 1954): Uiljusgnide wumghpp wpopibd wgn
mbuwhlymbfg plimplhdb; b 1956 [, whljmyndi wungbphh Ifppfwé Pyni-
pulpwbfy  fonpSpgulgmyming (Hecraunonapuele  3Besfsl, Zugh. U2
U, Gplwh, 1957):



Ub LUVh HPSALNRESARLLGL RUQUUGULUUSPULLEN D
Uu.upy

1. ﬂwqd.mqwlwi{mﬁllwbbpﬁ mnlppup, gqupmlmplubbph unf g
Ynipnp hwgdnng quywlmplwhbph Shy, jum whqud wibh Jhs k,
gl whnp b plibp Fhpdngpliwdply Sonjwampmbpnncfl il dwdu-
buwle Ugu spuwump wnwhy  npht  gpwgnighs  Ehfwgpnfinbbbpl
phpnud b owgh Sbhunhndffpubp, np Jrvpumpuby g prugdwguyulmp-
hugnuad puquagppibpl miblh Swdwmby  dwgnids Ugu  wnnulng
pugdugupmlpmplhwibpp owwm Wdwh ki Shp 9'lulwllu1/1l1w'(nuf nfin-
fnyq prgdmumngbpfi;

2. Zn[lfpbpqﬁ bunnuyngfp pugdugupulmplmbbph hniuPfrgne-
pughwbbpp munadlhwappnffymbp gy Foougho, np 132 pugidm-
qujuwlmplwbbphy 87-p (65% ) hwydnd Ei Opfnify Spuwybgfom-
b mpyp Swdwhwpgbp, ol 27—[1‘ (20%) unnpulyul m['lu{fl L.
dwlwpghp: lrflwglué‘ 15%—[1 huwgdnul B Luﬂlu[[luﬁ Swdwhuwpgkp,
nanip hwpng Eb Swdwpd by Sfgwblyyuy, pubp np Lpwhy i widk-
hwd b Shnwinpndfd gl Swpwpbpnffndip wdbhwthnppfll, gulp-
fnuf [ 2.5—3.0 dhowljgprid:

1 Some Remarks on Multiple Galaxies. lsqnpgncd gujuwlymplyulu Su-
u’wllm[u}nz_p‘(m?: Jli()uufwuzmmp llwnn:_g:{mr)g[r?: 7::[[1[11[:::() u[ufulnq[lnLJanf,
I]'ll.l]‘-[n X Ruwdmgrnidwmpnid, 1955 ., ulfulurblfpbp[r?l: S“l“”}l"l"‘[ E ufifoyn-
qhnclp wyppmnncftynhbpaed® The Large-Scale Structure of the Galactic
System, University Press, Cambridge, 1958, p. 1. Mlrncubphy jhgny wauh-
A[I‘il muluu”n[lsl 13 zm‘[q. vue U [l""l‘[['{l' b[;[uu‘b, 1955; ”.'"bl I3 ‘]_ . Saudd -
FW['&I'LIIJW?I[’ (?'['lnulqlllil wippy s @y Uukpr-f L’pl“ln[n; ';Lul.nn[r[r 1”423
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a!u wnnudny pugdwgupulmplypwbbph Jﬁwl[gnLﬁ‘(anlg fufrumn
mwppbpdmd b opuglfuumgbpp Spwlgngfdndpy, npumby dhéwduu-
bnflyniip unfnpulywl pugdwhp Swlwlopgbp b

3. Spuwuhgpugf whuyp pugdwgupuloplwibpp, wib ghy-
enuf, bpp hpwhyg wflr;uuﬁlbpﬁ qwilqt[w&fl/ipﬂ dplilinggh frupgf b,
whinp b whlpwgnid (publs Ggumpof  hobi$pgnipuwghubbph  gngne
Pyl puly Swdwlwlwh boqupdingd  wil yumlbpugnofp,  np
pugdwgupulymplwbbph 0p Swofp Fhbpgpuwgp bpwhp gpulwh
urgupliph' npny pugdwqupwlpoplwibp Jhpgbpy Sbfwd b bhplu-
yaudfu gpfng pudpbp bl Uwlpugh wyg  Euffungpofbndip whmp £
Swumupnnff npht wilpupe o gghibpn:

4. Mhygh b neppolibph ghinwd gupwlmplmbbph gqoogghpf wkh-
wwgdwgpll wpwgnfdehbbph Av, mwppbpmffnbbph philiwplnd-
dp gnyg b owwgpu, np o(AT)? wpamagpugp, npeby p-hogneggf
puquppfolibph Fhole bywé Shnwinprnoffputs wpnbhghwh £ bplhom-
hwdwph fpu, vpumbdwnplinpbl wilip 066 F b grogghph $w-
Jwp, npnlp dintincd b pugdfwgqupmblpmplwbbph by, Swidbfuwmmd
vanpuwlwh hphinuhf qupulmfliwibph Sk Uphirynhn pnpnp Sw-
dulupgbpl Lubpgpwhbpf pugwuwlul (pibine qghuypnul wyg wp-
mmgpugh Fhoph wpdbpp whinp b Swdbdwmmlwl (fuf 5wl w-
hwpgf dhopl qubigdwsfil Nuuinf, prynp pugdwgupulpmplwbhbph
tobpgpwbbpp puwgwuwlul (pbbpne bbfugprfyndip Swhgbybngd
£ gl bgpulpognfgul, np pugduqupuloplubbph pogeophbhpf
quibgduwdbhbpp vhumbdfwmplinpbl wbfe Jhé bb ([tiu;utf[ril ny -
o puils bplne-bipkp whaud) hphuhp qupuipnfplubbph pugo-
qppolibph quligudhbpfy:

5. Uyq Sbwmbnifbymibipy Qupbip b funwwshby, phgndibind, nap

pugdwguipulymplubbpp dop Jwof Eibpgpob qualelh b Ugegp-
und, vnmgnud b S ony nupquilyfp Awumumnof wyly Buffungpneff i,

np puwgdwgupulpmplwbbpf 0p Jwup gpfng fudphp b
6. Fw:llquwlwlltnﬁl[milbpﬁ Suwrdap f == M/L Swpmphpnfl b
Shopts wpdbpp, nph vmwgdad b hpwhy tubpgfiogh  pogumuluh
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thbbpnc Buflunpncffgul ghypnad, qquppnpbl ghpugubgnol b gl
Swpwpbpnifywl’ wnwbdph gqupalpaplmbbpl agpondwh Shwwgn-
wnffynibipy vinwgdwmd  wnwbpugnogl wpdbpp, L qum  wlbgud
ghpuguhgnd b bpwby Swdwp wyg Swpwpbpnd@yud Sfopl wpdb-
ep: Uyn dhwump bnghwby winfuynad b plgondiky, np pugdugugul) -
whlpwlibph df dwuf Ebbpgpwl gpulwi £

7. f4'1.u[1wpb[mLﬂ_!mjl[l wrwhdbwuby fhS wpdbphbpf b Swu-
bnuod quyuihmfpiliwbbph hnombpp Swfwp: ll[r[uunli[m.[ dpppugp Fhn-
phdp, dElip Unyufe fmgnfr Swdwp fumwhwbp f=2 000, Coma-f
hnoginp Swdfup, [rfu;ﬂl.illilnt[ I qunuqfr 81[ﬁl[ﬁ[t wfwd Unp wp-
dbpp, f=5 000 (L n; [ f =800, pluymybu uinwyghby bp Cllwpgzﬁlqﬂ, npp
dingpky bp Fpwgle wybwpup gunlmdibp, npnbp huwpng b shnppughhy
f»[r wpdlip[l): Zuuful&wﬂlllli[ﬂl[ dhyquymbhpmplplyds byniflfp grgne-
Pyt Sbin, Jhhp whinp b fupuin wplbumwlwl Swdfwpblip wih k-
Pungpoiflemidip, np wyn bymfbfe qubigwép hupng b ouwoebywly whgod
ghpuwgwlhghy prpnp qupwlmplwlibph qubgdwdp b phgudfl, np b
whurp b pun phy Swnwgufps Logluwlmamlip, wifkh fhpg goonk-
iy gyl fljulpu®e byl phngftp dnm b Uwgbpudpuy Ud-
whpp wpuyf wblhwihnl qupulmplwibph phigfpi: ﬂLum[r puigun-~
fuwd b gl Shwpunfnpnflygadip, np Skig dpequpmlpnfplyudimts Ggne-
1 d 4Lulprf Suwpwpbpndflyniip guon shnpp b Udlbgf plhiwlwd | b~
Pugpky, np qupunplubbep neng Ynymbe gruljub Librghw nidb-
gnn ﬁu.llfuﬂlmr‘th‘ k&, wyuphpl hpklighy il[ip[{lu!ulyilﬂuf bl pugpury~
g Swdwlwpgbp: U.Jr; nbhwpnud Ypwhy, npyby  ny  vwmwgpnaiiop
Rwilwljwpghpp, Wwndwdp o fupbip hppwnky Jhppuh Plapbdp:

8. Ynuyup hnipinfr whlpwniincf gyl Jhpupbpug Guwplorp o -
yncfigndde £, flpubu Upby b Uwpgupgwbp, bpw £hy wpugdwn qu-
jqulpmpliwbbph onffugf mnl[anLﬂJnLilE, npli hp Jhy wpwpnihwlynod
£y dwubmnpuybe, M 84 b M 86 £ppuuwdl qupulpnfilpwiibpp: Uyu
2qffwsts wylipwl pufuim b owppp pliliinof widpngy hnognfe $nlife of pu,
np g $lablyuskuts bnffynidip Guhudh bl o Quplutgh
hbpuynd wumby Shhp Swhppuynal bup b wlncff gl quigulpmflyu-
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Lbpf hnogmbpp L wgl wumquudiygninbbpp dfigh, npnky gpondood
ghw, wiqu phwhul ¢ Euftugphy, np hplbwhf qopuloplubbpf
S Fwup bnigligbu fuwpng £ oodinfwé by qpulpud Eubpgfurgnd:
Gypegprup hpllwhf qupwloplulibpp whop £ ppblighy wwpgooba
bhphwgughble bplhne ppwppy Sbnwgng womqugpls Swdwlupgbp:
thnynod qubdng wypypup gqnoggbph Swymbwpbpdiclh Swpgp, bpp
bpwhy pwgqunppibpp inp b wheb; Shnwbwy ppupfg: UGESwn
£ np plngudple fpplbl gliypbp, bpp qnygq Quqdng qupulpofipubh-
plyg dh4p fnphgp qebfacd b dynes qugulpnpliugp Dhpunod™ wiol fi-
quwlwlinpble Upuw Gnphgpl pun dnn: ”]Luyf:uiluu[n[u[bbp g
wynufrufe greyglpp ghplby gupulpnfplwbbp:

10. Uynpypiuf ghplby qupuwlhmplwibp kb, Swifwhwpwp, nw-
pfnqupuwlpnflyubbpp: Zwt[wflwl[wbm.ﬁjm_iiilbpﬁ Swpdnudubpl  Sh-
Fwl fpu huwpbif b gngyy wmwy, np NGC 5128 (lllifunuu.[pnu A)
quymlpnfpljwl ny dfi gliypnod i hupng ppkihy Dhphwgmglhb; wig-
qupnud ppwphy whlwfy Gphne qupulpnplwbbpf el h
pufudwl wpgynihips Ywpmy A nwgpngupulmpliogh ghypnud #
pwfpdwlh Ebffugpniffymbp pugwndnod bowpupy o plwlmgpoliul
dwl fpm fupbyf ¢ grgy  ww, np NGC 5128 (Ublnnwypnu A)
nughngupulpmpliogh ghypnol, pum F'tuuu;b/t, whdfgwlpmbinp bl
glundncd £ hnppgp mprinad’ Spdbwlpwl qubigfwép b wpmadfid-
Juwd Uymiftpe hump hupbih b Sy wpmmbdwl Swilfwphby b bbffw-
qppncffymihip, np nwgpngupeloplubbpp fpklighy  bhpljw g glnod
5y whgpiiuulpwl hnppgbbph Skby Unp wmbgp ndibgwd wmpnSdol
UlF’}J"Lin:

Loovbhrunhy

. Uhtynjuhp. NGC 1275 qupulpafiligp dwhpughpl $buu-
gruncff gl Lupl”luilgillipﬂ, npnbp llbl[ﬂLyl.lbl 127 .?n:;pbl F'bfll[ﬁ



92 q. 2. Zuxd'pmr&nuf_gwﬁ

updynghnufnad, Progy 5L wwgpu wy pwgumpndndiihp, pugl
wyl pwgwapnffmbfy, np owyg Swdwhupgp pughugws b bpln
puspifnn quipmlpnplubbpfiy:

Umﬁnpmqrnlplnla. Fuwpulpnplywlbph  Efnpnghugp Jbpwpbpuy 4. 2.
ffpfwé wyfuunnniflyndbbph mpudwpwbwlol juwpndialaddindd i n
Sbumwgminmfymbbbpp whpqpp ympoppiiuly dhiny fuffuiinflig f"lulu:;blt L U‘[’ﬁl-
hafulne nwnfinqupulpnfiljwibpf Swpnbwgnpddwip b hpwhyg, npyby pufulng
quijulpnpljwbbpf, dbiimpminftypwip Wffppdwd  wpppwmacfdindiiibpng: Q-
puhnplpalebpls pinfe Jhpuphpgog wpg fwphudh bphwl qupng whdfigw-
wbuy Sbmn Y. 2. Zwdpwpdnulymbp  gngy  mfky  Gpw whwil 1k
L nwppngupulmplwibpp Ephngff pugmmpm@ywh Swdwp wowy puphy
qupulpnplywbbpp wpfuwpland JhS dwugmwphbph whlugndi  Ephng@ulpl
grgacftywl Swupl bap wuanhbpugnop,  wlle e bplnogubp, nmpnig
gpubinpnulbhphy Jbhh b ondby nwppefwnwqugfeolpe e Swpgnppodp,
Ynudngnitfpugh Supghphl nfppwd 1954 B Swilwif fa bt funps gl -
gncffyulp Lhphwjwgfwé Swynppdwh $bin dpuufile (prﬂb{ V coBelariig
no pomnpocaMm xocmoronuu, AH CCCP, Mocksa, 1956, ctp. 413) puy
wpple 4. 2. Zedpuwpdnod pubp qupmlpnflubbpnod mbgp mbbgng whilpgnd
bplinyPubpp Jbpuwpbpgu wposnnffnbilbph fuphop qupep, npp qpewnby-
bnof | bhplhwm dnpnfwdncfi gphfth wdpnny Jhwgwd JTwap:

b Upthndulyne Jbplnd phpdwé gpmagacfbinidp Jhmgnd b gl dwuph,
np wyn dudwhwl wpgkl gupwlpmplubbph pwfedwl Juplwéh hngdiom-
hpgubph nppebpp quuipopbl Faqughy Ephe Papd qulbyny wpwpnoguihy win
gy wlinhy Gpw ppwfughntiul Jpo NGC 1275 quulmfiljugf qbupaols
bigubu Swonbp £, Ghphuwmoly NGC 1275  quywhmplwlh  ghawpl sed
&by nugpnfwnwgufdwl fowyp Gnphgp whnpd ot (ul Skin wid frgwlpfiop il
;luulnlul”l[”l‘-’ t Zl-llln lf’wulﬂ&p"l[:

g, 2. ZwJpr&nLJjwilly 4'Lurln,n;nuf[t ilbpl[w!w54lil tp ﬁp pwgwl[ul‘{!u-
Pousidp:



UUSILUUSSARRLELNRY LUSILLP URUL2USU UL
UbhULRIUD ZU.L8P TARLILL!

PpbfFl mwup mwmpf b owpnhl whghy wil wwify, bpp Sudby
wumguudigninbbph, npoghu wihmmls wumquppli Swndwljupgbpf
fhpwplipyuy wumbbpugnafp [1]: ’)'[uufl[tg Sbwn pgfunncfibph og-
bniffyudp dbnp phpfuwd e g fiph wilpngeniffynihp fhugnaf £
eyt Fwupli, np wumquufiyninlibph dhky Jinling wuwmghpp bpfrnu-
uwwpy opyblpntibp ki, npnbig wmwpppp jusffnal f dh pwlip dfyfink
mwpnds Uklip phngénad Ehp, np wyn fbpmpbpnal b plygbe O-
wmmquadignenkbppt, wibwby b Twusmquuofnonbbppi: Zuginifo
£ bwly np wygh O-Luumrlululﬁ!nulilbp[], npnkp hquwpng EpL wyg wnne-
dn pudwlwbeyuy Skimwgnmiby, npybu pwbnl,  wwpndoolngd
i T 3/11_1[1 wfiyf wowmghp b, Sbmbwpwp, ffllingh dwd il
T-wumllwulfl!nuzbbp blr: U'!nLu Ynygdpyg, Lwh vaum.rlwutﬁJnLnilbp,
npnlp ghpid Sulwhhp kb wywpnidimlinod: UIIZI'{:HIJUI £, v, np
O-wuvmyuutpyninibpnud L T-wumgquupyninbbpnul LG s g g ~
dewl Fhfumbpgdbbpp whmp b fpwp Gdwh (flkl: P Lpwlhwlynud
by np bpE Jhy Swonngff Jpwbhby Op  wpwp  womgmuygnodbpnd
wumgurwgumygdwlh whunffndip, wyw wyg whenffgadp whbimp E
Prvgy mw wgliyfpuf ospnfunffymbbbp, npnbp whinp ¢ Shwpufn-
1 On the Problem of the Mechanism of the Origin of Stars in Stellar
Associations. Qbfnegacd foudplmlyars quwquyfiod plugp% wfppijud  bpprpy
wldwnghncidnd, Ridpphncd (WUV), 1957 B, Ancupup 84—29-p: Swmgpfh; k
ufdupngpncdp wyfommacffynevubpned* Reviews of Modern Physics, 30, 944,
1958+ [hmcabphs (bafny muwypyby b opdunghncdp ynfllpp wupncimlng
~Kocmuueckasn rasonunamuka® dngqnfumdncncd, W, MockBa, 1960, £9 65:
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pocffyni il pugompking wumgunwgmynufp® Fyny mpuyf wom-
quiudpynenlibpnd:

U[rilzlL Shifu, tH[uLUL[n[n.uu[liu, phlnwplpd by bl wuwmquudsgnin-
11[711[1 wnwgwygfwhp Jbpupbpng bplne fuplpnd: b[uuilg[rg fhlp,
npl wamguplhby b ghlmgngp wwnquodinondibph Jbpupbpgog
mpumbbpuygnulbbpf gupgugdwh wilbhwulpgplowlywl ppowhinud,
buflwngpnad b, np onplt jougbwygng funidp qugdng wamgbpp wno-
quwghy Y wiliypufy Swpdbpyg hwd Swdwlwpgpy' bpwby jwgbog-
m 4liu1[u.ui:prul, npnlp ulgpnod puin finpp Sutf g L[lil tuzl.ullbg~—
o U._{:; Swuyp yuthbpp knky ki, Suwd byl qhuu, Skl wuwp-
wublhpy shnpp: u‘lr]. whuvwlbinf Swfwduw g, Shoguyg bwpbwlwl fup-
Hhulbpp (iu.u[uwumrlb[r[r) hurd dpligle Spofw j6G ghind by, hud ghabu
2Bl bnughwgdby Shg Swymbp opyblpmbbpfi b Uyp whuwlbmp
wmmnghph wnwgwgdwh npht hniihphn Jhfuwbpgd fo dwmbwbynof,
ﬁnrlflb[nll bpw wwpygwpwhnfp Gl wl ywlp, kpp §wgnigdf
meanufbwoafipky wuwmquudiygninbbpp jubwgdwl wdbbhwduwy -
Lhpp:

U'Jm.u hngdpy, Onpunfi [2], pusiybu Ll Onpinp b Uu[ﬁg[ipﬁ [3],
wgpoubiplbipnid  wnwguphfws £ ppkly  ppywuinng kS
quguhl wdwmbph Jpow, O wmpuyp wuwmghbph Swnwgugfdwh Ghp-
gnpéncffyul ffp pum Shumwppphp  Fhfuwbfigd; u!q. Shpuwlipgdp
Swhghghnud b wowmgbpp Swnwquyffdwh Ehbpghwh npny qu[f
fpgmuingu gl qugugple wldybpf jpibmply [bbpgpugh dinfooph-
Fwlr Shwpufnpnifppuip: Uky Fifnod b, np dwnbwbydwd Jhjuwm-
Upydh ppnp hwplnp ghp b fuwgnod Shywuqupl bynfbf GAbknpl
Eubpgpugf Swpdblpnnul: Onpmp hwpdppnd, O wumngp  ynipgp
wnmgmygmd HIL grbwl jpowwuinng HI vwnp  wppnyflhbpnd
Gwpng b ownwgwliwy qugbpf qun k& vhygdaud, npp g funw-
gfnt whluyndindbpnl vwldwhh whghbpu hwpng b funmmgidwh
Shinlienlipny phphy wuinguinugwgd el 0n[1u1fl 4‘w_{LL)gpilb[1[t uipt~
aqppdby b Gnud plp ot widybpp ququihl ghlwdplw g Gilfp-
Juwd bphpnpy wpdyngpnofnad, b JEip wyn Suyuwgplbpp Fuwlpuw-
Hwuly jhip qupwgph:
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ﬁ'lthJ b, vwlugl, np bywmwmhwSwpdwp b oumnoghy, [Pk flg~
pwhnd £ wuwmqunugwygdwh wyp Juphwdughl Shpoubpgdp wu-
mwufpwlmmne ppulwl wumgwudgnonbbpp wnmwgmgd il Kunf wp:
’)’pul Swihwp Fhup hptlwphbhp wil nfguiibpp, npnip Jhpuph-
grud b npny wumpfwbp Qubnbwdnp hunngifwép milibgny hpkp
dhS gugughll wdwbphli;: Uby fonud by np $Elg wygupof punfi-
huwhnbwnp huwnnigduwép nmilibgng wdwybph plopnfgndip fmpny
£ Sbmwppppuljuls (plky wyl mbuwhbinfig, np bpwby by ok
oh ne qppneg hynh spnfulwpupbpmyndibpp fupeg B anlbip
wuwpg b whhwnne (plby, pwl wil ghypbpnuf, bpp dhlip  nihklp
dhgudwdn gl Spwbgud il whljpwinlh junogdwdsp, nph Kb~
wlwhpnd qddwp b wpupghy mwpadwhwl bplhpuymdgolul fnk-
Phgnipughwibpn: Eilm,ullu(} kpkp Jhd dpgudwéniflynbihbpt  bi'
NGC 2244 wumqulnginf npgp qmiu.ln:l Lf[rq.uufwc}nLﬂJnLilﬂ [4],
IC 1805 wumpquilpnepnp gnipgp gulifng dhgudwdnffyndp [5] L
h Opfbfs gripyp qnlidmyg ShS oqubyp: buwlwl L, np prpnp hphp
qbypbpnid dhgudwénflyuls [Elimpnlwlwlh Jwunod qurinfnuf  F
Jug quubpp womghpp Fh o wemgubnoo Uru.ugﬁir bpline huprud
wyqg wumquhmmbphy (mupupwiiygnopp wupndnelnol FoSf pubif
O whyp wuing, puly Jbpspl wumpulngmp® Shogle dhle M1 wn-
gnewwlymed phpdnd B Fhgudwénffpul b hEbmpnliolwl wumgw -
yrginfy wlilygmibiwghl judpbpp:

Upynwewmy 1
[]’/ltlm‘fwéanjm‘l: U.um:lmuzlunn.n.[r (libiun[nﬁuu[lm?:
dwdne [F g
I].[’qm 2y u;[luufulq.[réﬁ wum:lu:llnLJm[r) mlruuqu,[:éa
NGC 2244 70’ 25
IC 1805 95 12
L Oplnip i 250 30

Rupnp bpkp hypbpnod wumqulpnoymp mpudwgpdp inpp  F
Shgwduwdnft b wpmdugdp Swd bl ﬂLumﬁ, funup th Guwpng
phiby wgl Jwopl, npowwmpulngmfe memgbph womgugly B 4w~
dwwpninwupiwts  Fphgudwdnifpuls wpmwphls  dwubpnod; Uiniu
hrandpy, whiSwpn b, op wuwmqwlngmp prpnp wwmgbpp ghikmfiln-
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pbl qwwdwd b wumgulnognp wglh Q-wuwmnghbpf $hin,  npnbp
qpgnnuf kL Swd wyuninw fuwlh lf[tqwtfw&nLﬂJnLiI[u -pwil[l np, O
npup wumgbpf mwphpp o gbpugquiignal JSf pubfs dhifal ww-
pfilt, wope Swgnod b dpliingh hupgp wmwphp ndibgng wumqulngg-
wf wnwgmgmidp pugumphbing Swpgpe

Uy hbpy wuwéd, Swply b phood Swpdfp wnbiby wgl pubp, np
ny Sbnwnp whygwynof Twnmbiwbyfwé Swdwluwpgbphy wd bl JELA
hbhmpnbhuwlwl mppngfod wewmqwowywgdwh poodc ypngbe F
piffuwghy, npp, Shwpulnp b, bhplhugnodu by qwpndimlpdnod £ bu
hywllubugh ngugpnifdgnde Spudppby Jf diwsmp dpa, npp lighy
b Vwpgupgubip glnky 1950 @#. [7] L npp Swhgnod £ bpwl, np
IC 1805 wuwmpqulpnignfs ibhpuncd HD 15558 O-~wumnp gnepgp qunfip-
dnud b Spuwmbghuyh  wpyp  dp pugdwsmg, app Whplogeg-
Inud £ wumqulpnegnp dhgndpp: Cuwpuybuf unlbif ey af guaghibipf
Swidwdw gl [8] wyn dhondyp  wwpniiwhnod b dnmwfnpung by
uuuuilé'[ﬂu} wung: ﬁilzu,l?u Lwfplpiind Skip [9] funbiwlighy bhp,
Spuwwbyfugf wmfuyf Swdwlhwpgbpp  whinp £ quin hkphmwuwpn
grnyumgnuflihp (ki meilg wmwphpp  wlwp b (pLp dEL dpypnk
mwmpfw fupgh hod wfbp oyl ﬂLum[I, huwpbih £ pligniiby, np
[C 1805 wuwwmnqulhnigmnud Gbplugnuly by phfwind b owumguini-
gwydwl wypnghu, pugy wil mbgp b adibhnof wumgulnipnf LEn-
pobnufs Piy dhpmpbpnod b fwmbwbydwd  dpgudwménftindihbpf
wmnwpht Swubpnuf womqunwywydwbp, wuw wyg Jwupl JSkbp
np dfp nupquhf wfguy o inihibip:
qbp wyuwpndiwlng pwy wemgulnogmbpp Qogmd pQwlnad 6L
qubfnud b dwdwbwhfi phfpugpnid ybmnp b puglimbiehe Uguogbu
opplwmly, jurglimgdwh nuuy.ul{[t Lpwlbkp U‘Lll[lqulp!l.uil[l Suwgmnliwph-
pkp £ 1C 2602 mumlzwl[ﬂLJlﬂﬁ Swdwp [10]: Znu[d'wilﬁ lepg[ﬂl wy-
fruwnnwlph Swdwdw gl 1C 4996 wumquilinegng [11], npp npng
bdwhnffgnds niifr IC 1805 wum:lwllnLJm[r l[liilmpnfuul[lufl dwuf
Kb, wpph £ [lfll[ilnuf quwm Jhd  Ubpphh zwlnfnuﬁ:liprn[, npnlip
Jhurgnid B bpw whilpgadingt el Swaple Pugmndwé b, np bngh
&leny hwpng B puwgbiabioy pbhwplhdwéd  Spgudfudnfdgnbihbpf
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LEbmpnibbpnad qubidng O-wumpulnymbpp: UhiSugm £, np Sk
hwd bplhne dfypnh wmwph Shinn wyg wumgulnogpnbpn hobpu s bl
2 0)[71111[2!111{1 pnLpgp q_mfulnll wumguutfynonfe bl wl llll!ilulg”ll gpp~
yng pudpbpf: Ugn gnpdnbhibpp jnogup sy wgh Euffunpniffynchip,
np qugiwgng wumpuadiynonbbpf womgbpp Shafnul B uhdbinphly

lI-.!Llu{iluﬂll, phnufbbpfy wnwgdwd wmd juybbpp Focgy b i
thy penubpng dnwmufnpuybe SEnlguwy wunhbpp Swuf: 'piliuup[[-
fny gnyuwgndibpfiy grupupwliygnpn hnklfig Whpluwyumghnid £ JkS
nfpnig Shgudwdnffinds Lwd Jﬁquw&nLﬁ!nLilillip[l Swiduwhp,
npp o qupng guindbp SwdwowpulynndFgah Bl Uy fp-
gudwénffyniilibpfh  pulwgdwh Euffmngpniffynip of ol qusd w gl
phwlpml b L bpwhy mwphpp whing b ghwSwunff bplhni-bpkp WJfi-
1t mwpny: Udkis off wiynuyfruf S hgud ménfd gl LEbm bl
dwumd qunlifnd b Fp wumgulpnign, npf wmwphpp Fhlp~bplne oJfi-
1t mwmpfw fupgh br Ppw 8km Sfwofil, wgy wumgulngmnud
wnwhdph qbu[pbpnuf Lbpljw 137 w!ilu[ﬁufl wumnkp b wumqufudphp,
npnhy wmwphpp hwpng B0k Sphpnt mwpneg spulpuu (plbpe

UJ/; fplwlp eilimplbyny dwdf whmlfi rud pljulpd ulrgqur-
bt mbuwlbinfy, dhlip jwpnyg Ebp wuby, np fbhipnSppguy Sunfwljmp-
ghpnul dpgudwménddymip L wumgmlngnh ndh b S npumbu
f hwpgl wwphp: MY gunn Swnjwhwlpwl b oqupdhnod, npoffogu-
dwénffymbip b womgqulngnp wnmgmlnuf ki Swdunnky, Jdpuwu-
byl Gnudngnbfiulwh wypnghiunls Lin npnud dhgud wdnff juh
qugfignudp Gf ppy wnwy £ophlinof wumgmlnigmp pughwgnulfy:
u” wnmwy phlhbip g fwbwdnpfwmd £ 1 B pwiny, np Lkbnpa-
bmljwlh wumqulnginf wumngbpp S phy wilbifi nep b wnmgwilinud:
Ukhip klip puguwnnuf wh Shwpuwfnpniffymidip, np npng wumnkp
lpapny bpy wnwguliog Skl Shgudwénffyul  Shmn SJhwupl Lk
bnobpulp il Shgud wdncfl b qugdwnpnufl m Suwughky, wn-
wyuop Shnwliuyg hbbmpnimlpwl  wppngfhy: Uyp Shwpwynpne-
Pyniip whbmp L neoncf o fpd e

Ququyp Shinwppppncffymd b Ubplu gumghnul shgnp gpmdhf jug-
buwgny wdyp Swpnbwpbpnolp Ukhinhif hngdpy [12] v Opfraiitfp
7—239
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wumnh pppwbnod: yqg widwyp hblmpnbwlwl Swunof yhpd wom-
qbpp pugwlpwnof Bis Yuwd bpwlp wpnhl wimbgpy Sknwghy ki
(lll!l[. ghuypnod quw AE lILLIIlLuL[LLI[lﬁ, w U.Ilu.u[ilm_ I 30 Illnu‘: wuur~
bpwhp whwmp b owibifp ny wnmgwbwb: Gphne ghwypaud by Kwu-
wwmndnud b Jhp bgpulpugndfyndi wgl Swopl, np ehpd wumghbph
He ‘j‘f’qw‘j‘w&"L[l}!ﬂLi’b Lll'lluzu-lzlnl.l)‘ bD’ ED'}4WL"LP wﬂ‘]wlj‘[l, l’lz
S pdwd wlnmly;

uluu“‘lunll, dhgudwéniflyniipy wumgbph L wumgupedpbph
funcumdpbypnpbl phpnod Eu, plyybe dhg fofnod b, wbSwpn phng-
Pl fup-np opylilpinibippy wumnbpp b Shguwdwéniffynibibbpl 4wl -
wmhy (BEl ny (phd Lf/u.udwd':.uilwl[) wnwywygdwlh Swpghl:
ffncd Ly gognflynds nihfs Shugh JEl nogh. g Eppmmuwpn -
qbpf qubwgwh fudfpbpph  mwnafbwoeppnfliodl oo Shd gl Sk
Swidbdwmniflyndih b2 Qyg huwywlgnftpudp bu hgublubiogp quiu
Swhwnnmwlhp hJwbg wnliby wyg mbuwhp Sp pubf Jgripopfinml;
gnymgmidbbph fpuw: Gu Whuunfe ndikd wumnquanfubbpp:

U.JZ: Swpgp, np wumquyqfubbpp wumghph pupfudwl niunof-
ubing b plihp wumwSwlwinflywh opkbphbpny, pugdpgy pupd-
Opbipgnigblipbpgbpf [13], Dbubtilyniff [14] & Uwpnfilindf [15]
upfuninmbplibpp: Uzul[l.uﬂ/ bu wyumby wdblfiy wnwy Lhwmp ne-
uhd Juy inpgbph wamgbph wumguadggnodibpnof quilifng prffu~
Whpp no gublywhnol bd nguwgpniflonds quipdiky wyng pqffwlbpphyg Jh
puwlbfiufi wldf8bifnpht ppwlmb plibine shwumnf o puw: Ypbpkd
L Runnndy nounoflhwefppnff ool wpdwbfs

1. Orllnﬁ}l ({nmllﬁ. Uw [hplu wuiquynflugh wilbbfig g
Suwpnlp oppliwll b: Prjnp bpbp ghpSuljm  wuomghph wpmulpupg
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;I}Lull[iplll qunn Wby Sfrgulppph Fhuwbgumdugl wbSwfwbwhwh &
qupdbnud wyg opyblnlibpf wpumwSulpw®s Frnmplynff gl fwplyed e
nffugmdl hnb@fignipumgpul qgugp Sbmwppppnifdgnis £ bbplw-
;!wgflnuf:

2. O—B0 nuujp wumnupypwé’ NGC 6823 wuwmnqubmypnnud.
npph Jpu wrwgfln wlhqud npwppnifdynch boqupdphky Vwpguppiutip
[16]: 2undwduwyls Guwpuypbup [8] wyq pqful (BD+22:3782) thuru~
mnphl hugdddwd b Spunybghugp wmpuyp 3 pugdusngbphg®  gena
hnd wuilyn wumgqufudpbpfhy: S_pwtqbg[n.uilb[:ﬁ wyny pqfwl gunlsfnod
t NGC 6823 L‘Jum[lllll[nLJmﬁ ne Jﬁqlul)‘w&anJmil l[[ibmpn'anJ [l
funup whgwmd h fwpng (hihy bpu wpwnwSwlpuh plncfth Suupis
NGC 0823 L)'l‘lquuful&nLﬁ_{Luil $nil[1 1[[1111 nLZLLIr][IﬂL[;JﬁLiI ki qpuulnuf
dacft bgniftfi, dfigh LudpPubph bd oy pugdwfip bpwlbbp: 2w~
A wdu gl Gw‘(ilﬁ, dnoft Epuwlibph mugaffgndip wypbing £ Swd phlylifr
Auwgbpuwmlypwh gébph nuggnuft gl Sbns Nuninf, Sbunwmpppphp b upuwp-
wupgdmed b, npowyn aopgofbgndiihpl fipop qpbflh nupqufwgg
L ZLLIFII t hnphy phngdby wil dhwump, np phiwpldnng  Jqffash
dwémflyuwl hhbmpnlingd, wyufiph Jhlp nihblip Whplw Swgnppdwih
wnwehlt dwunal plbpfwd opflimlibpp bdwh Jp qpacftyndd:

3. brenry orhbwlp sf fbpupbpnud ghpd  wuamghpli: Uklip
blhwinp miklp prFﬁquw[lﬂ![I opyblpnibph  qffwi®  Oppnhnud:
Vhplwynidu gun Swfwlwlpuh £ Ponud, np wyn opglilpinkibphy goo-
puipwhynipp wpwpodolnol b bphmwuepy Pynihibpf oh punodp:
Awlpupghp Spobgling fodpbppy punlugus df gqffw: P nwpphbpne-
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[yl bplhpapg op/rflull{f:, JElp wyumby niikhp ny [k ghpd wuin-
qbp, wgp wwmnp [Faniilibp:

BLhip.d Suljuwlbph df qupp wy pqffuibpf grgnuffynihip Swg -

bwpbpfuwé b plymbu Jhp ?wlwl{mﬁl[w!nuf, wybypbu £y M 33 qu-
Jfpnfliugnod's

Uhy fofnid £, np plgybn wnmbhdfph Sulpwbbpp (hud qhpSolju-

Lapf), wylbyhuy b whigd wwmqufudpbph oqflwhbpf bplwh qupn.
thuuwinle fuly Jhé hnudngnbfimlpnl Ipwhwln o ndifp b fuin-
buwhynid & wyl Shwpwdnp nugqmflmibbbppy Jhlp, npny whinp £
plifubim womgunwewgdwl ppwlnd dhpuwhfigdfp nwandinuufpne-
Fynilip:
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LYvbkrunhy

L. mwl‘llbr. Upngng bu 8"y bF Swulpwghy, np Frop plngne-
bnod bp, Bk wdfquy wowmgqulhnomnod, spnby wowmghpl shgpfhy
wnwgwbmd kb gquqfy, ny prpnp wamgbph B wnwgmbouf dfa-
duwrd wihiwly: u!llﬁil,pil, l[wpén"uf hp ’I‘fug, wpgnp, i, ap[riuu/{,
uhqpned wrwgwhnol By Gkl Lwd bpline wwng, Skun phy wifbph
ney wnwgwmbnul i bnphy J4h pwlfi vy, Shkurn byfp dh pwlifiup,
Shlizh np Jbpebuwluwhugby dbwdnpfned b owidpngg wompmlngup:

4. 2. iullfpmrﬂnuf‘]ulﬁ. blu[u, bu 60 bwpénd, np wwmghph
wiyu plwl wnwgwlnod bY gp$neg bynfbpyg: PLd Fofned E, np bpp
dhlg fununul Ehp wumpbph wnwgwgdwh ypnpibdp wofl, wopo
wnuwghl fulighplibphy Fhhp, np owbwp b pUluaplplf, qur wd fuph-
qfipl £, Bb gp$nig bynfpy wumpbph wnmpwgdwh Fbpuadifydp
wpggnp dpwly Shwpun®pl £, FE” gngniffind ni by wumnphph wno-
orgdwh filiy~np wyy noghlibp: llb[nu:;u.:nfuulnll 917[1 Swpghl, L&
Pofned b, np ghomnqulwl o gunglibpp  gaogy Bho mwgfa, np wgn
wumqulneginbpnol npny qhyphbpnod Jdhbhp ngfmnd khp ruppkp
wwphph gogugrodikp: u_(uu_[bu, g b g kol arle ’?Lulj‘lu[{luﬂqb[l‘l_‘f
Prmid bh wibyp bppinwiumpy, puwlh wumgqulnegmbpf e wem-
nbpp:

k. Uull\(}lil f'f:z_ul/ﬁuﬁﬂil hL 0[7[1an[1 grumed qmiu{nfz bphp wuim-
qbpp Swpmpbpulml qupducdlibpp: MBE bpwhp wpgnp plngfw-
Imp quwpdncd, npp Jwmbwlphp bpwhy mumlebbpn#indip g fFu-
Jh

4. 2. Zuufpwr&nul"]mﬁ. Uyn, Oppinksf gnunud woemgbpph Swpo-
phipulpui zw[ldnuffllipﬂ quim thnpp 1378

. Uunlhr}ntl ﬂluuunLil nepwgpniffymils b opupdpby wil dimumf
wlpw, np wyn wemquudiynedibpne G656 Swpwpbpulnt wpwgne-
Jyniliibp niibgny Luumlll?pfl, plhglwlpunbu, dhogbimly  wumngbp
b, Jpbynbn bpwhghy b dhwgng b bhphwnofu LEbmpnbnef
gquinfng wumnpbpp prgdwlfe (hiking Swlnol ndibh: ZLuLfLuu[wunuth
puwifinul b owppgnp wyn pulhp Qbp wnaguplod wuelbppis
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4, 2. 2wdpwranwdywh. Chnplwlhuwy bif whbpblnifF it Swdfup:
F J [rurpag Vi 4 r
le{luﬂl, bu &0 wnwpwphby woampwnwwgdwl Lnlilpbn wmbuw-
wuwmp pwguwmpnoFadeps U, h8wplhl, swm Fuslywds mnud E:

i pug L J r 2 1 1

G. ﬂt}u{hr. Zu.ll)‘FuJF&ﬂLlf!Luilﬂ Rppuwmulby 1. Opfinith wuimgu-
hnognp, npyby Swmlwybe ngugpod  wemqublngmbphy Jhlhp:
wmppngfth df pwbf quw Shuwpppfp ghunnclibp: bu hguwlilubwf
[rligpky Phdpby Mibygpts  Swdwnnmulp Swynpgby  wing  wum-

Y, nlel}p Sugnpgnud £ L Oppnbp wwmgqulinong ppguu g
LU]/‘IENLI/"): Zw_{mhwpbnt[wé tvbpn $pgpliwlhwt hwy Fodfd Lo
bp' 2000 Mz Puquufp puwhnol b s lllf/lllll wpugnuffpudp:

d. 2. :u.ul'ptu[‘bnuf'!ulﬁ. Lbuwmwppppuwljml F lpky bwl Jf neppy
pht dwunud grgniflyms adif Sp ypugbwn Shgudwdnffindi, npp
qfunky b Cuighp b Snbwhgpbmpmf wumquapmwpuwip gponghb-
pp: Vg dhgudwdafymdp  wgbphwdl b Uks  dpguduwdnfd jui
pabuljul dwunod fu g gdun qébipm T 5I1L[ﬁ whwf df wing,
app pusgh wyg, dosdofusalts £ Gusin mgugpu £, np gy wenp
huwwpmd £ gpumdnpudl Jhgwdwdnfful $hn: Ligluwlineg wmuju-
Ynpacflinibil wil £, np bpp dhlp nidiblip ghpd Suljubibpf guin bpfi-
wwuwpy fudpbp, bpubp juydwd b owgpgpop 0kS pugugnyg i
$ney dphgudwdnffyndiiibpf Skn: bpp Thhp mliblp  hppuwoawpyg
Pandibbp, wiym pqunn ghuypbpnof dhlp bpwby gpund bhp gfiuw-
fnpuwdl dhqudwdnfynlbbnpf Shn huwupf wé: ’-ILu[Irnl Eowypumwiky,
ap wigunb by, bfFE qu wqueSwlod ypngblpnnd b (wig glbyep,
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t dhgwdwdnfindibbph fbé Swduppbbph wpumwppht Jwubpnuf:

Twhn Pwgrnipynt G. Hil mppnyfubpp  ppywquinng L OQ-wumgkpf
onipyp qut[frmu.lgfmb ulill[ﬂlJﬂLil"LﬁJulil 4bmlu.uf:gm[ wnwguigwd HI uuing
m[:pnuﬂbbpnuf Ll.llllllllb[lll wnwywyd wh 0n[1m~Uu[[1517[1ﬁ Juplhuwép, ptug/r r}[unrw
lllll[{l-llil mz[lwlfl[:p[t Lbin nLilli‘qlllé LY. 2. ZwJ,L'Lu[x&nuf!ulﬁ[r ghlnigdwh f kg
ehliwplyefng Swlhwunifyniibbpfy, Swhgpynol £ bwl $pgpljwlyuwt phagfff
ndfwpnifFndibbph: Oppbuwl, U, b, lbpbgpliune b 0. . bnapnplwgh hup-
sppnid (AcTpoHoMuueckuit KypHat, 38, 54, 1956) wpmmppl yuhmgny
Puquiftacd ghpdwumplwhfi puwpdpwgdwl Sbnloslipn whShwpple b g
Lo bpwhfpy wawmpbpf Qbunfnpnulp:
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VEPULTNRAESADRY

9'Lulw[1u7[1[[wf:b[1/1 wnwgwgdwl Swpgh mddwbp Frnmbiwpn
thnpdbpp Fhliph wigdd Shdudby b, quluwnpubu, wybigpuf ofmw-
qhlimubbpp fpuw, npnbp hwupfind  Eh wmpumwguipulpn il Sh-
quidwdniffymibibbipp thnfumgupdumpwp  Shawhwgne Ul frg
thwumnp pugwinpbine dqndwh Sk Uy hbpy wuwé, wyg thnp-
&bpp lfummwmpl by b gognuffndh mbbigng hnudnpngpwlwl mbun-
yniibph opywhmliithpnud, mbunifbyniiihp, npniip npubu hwhnh
Sfdtnd ki quijulpinflplbpl Jhy 2pguyming wpfuwpSh o ol
apny plinbkgpuy o gl Sunnlyuwbppbbph o pus

i gd qujuwlmfphwibph Jhy wdbbwdnm huggmbpf Lo fupd-
phph nLulILlfilLuuﬁ[Ian‘!nLilﬂ, plywbuy Gl Lurzwil&/ril quijlymfrlym-
Lhpfr Sbwmwgninniflymbp ghnhu pufulpmliuy g wnwyg 3 bl qlhiughy,
wbnimd bl b, wpnht hoonwldb; b Swpnonm bynift, npp o g
hwpbyf & SpTUf b quypmlpnfilwbibpp wnwmydwhp L qupguy-
dwhp Jbpupbpny Swpghbpp (redhipfi;

L’fu;ulfﬁfl, Surmncly nupwnpnufd ol b wpdwhf wle i qubipp,
npnbp dhpupbpnof b pugdwhp qupulmplwibphl, quiulpmfilym-

! On the Evolution of Galaxies. Qbhmgnut 11-py Unpfhywl jnipbpulunuf,
Bpymubpnud, 1958 [, Sniifup 9-13~p: Suyugpdby b ynupbpuwhufy wyppiunnfbingibpnel;
La structure et ’evolution de I'univers, Editions stoops, Bruxelles, 1958,
p. 241: Zul!bpliil mbpulnﬂ m[u[lu& L‘ puwan ilnL_{iluJilﬂLil 4nlylu.léﬁ (”3]3‘ ;\H AAPM~
CCP, cepust ¢us.-mar. Hayk, 11, Neb, 1958), mppl hygfws b bnby Shinlygw; Swin-
Pugpmflymbp® «Ubphw Soqfwép Sbqphwlfy hogdpy 11-pp Unplbywl fnb@bpuwbll
Lhphnymgpuws Supdbudnffyndihs br Zngwép mmpmgpmflpul spunnpuuobifo npeg
whbnbp fbpmdqulydby bis:
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Lhpp fadpbppl b qupuiuplubbph fngmbpple U fpuspulgne-
Pyudp wpdh Swdwnmmwlfnpbil fubg wnbhy wil bywiwln b
fpuw, nph mbbguy pwgdwlhp womgbpp b wumqulnogmbph noend -
Swfwps

1. 9'Lulw/[mflllw!nuf wumgqulinuymbpp $6byg gngnfdgndep bpwhy
pugpugfwl wypnghuf wippgbih pingyPh fbpupbpgug npny o ptu-
hwgpu-dbfpwbfpljulwl  bhwnmwandibph Sk Jhwuepl,  phnlu
bpbuliwlul o wlpwbbbppi Swhagbgpby wgh bgpuwhwgniffyumbp, np
wumgulnigmnbpp puqugppy wumgbpp wnwgmyghy v Swdwmbn:
U.“ Ly wumd' wiywgnigfby, np wumgbpn q'wllul[mﬁl[w!nuf
llulr‘nrl k& wnwgumbiwy fufplpnd [1]:

2. llpl[fuul[ﬁ wumnbpplt Jbpupbpng ff pB el g lpurls anef g~
Lhpp phplightt wjh bypuljmygniftgwlip, np yripmpumbiygnip wumgu~
gqruygh pwgugppybbph nihbl plhigSwhnep dwgnud [2]:

3. uumllulULﬁJnLndL‘[l[lI Sklig  gngniffyndip Rl npnffgnch
urfbiy [uZ[uul[Lugillil, np ?wllullm['lllw‘(nuf u.lumrluuuugwgtfwfl ypn-
ghup qupnibwlpfnd b [3]: buwquudigniniibipf p gl g il g~
hwgnpénidp [Fnuyy wmifby bypuljmghbyng, np q'wlw/[mﬁllw!ﬁ Suplt
buffulwdwlupgf (u[wan[u.uﬂltbp I ul[LuL[Lutuul[) dhy dunbng
wumpgkpp gk ggugf Jwep Gogbobo wnwouwghy b wydd wpnkh
pugpuwifmd wumpqupudpbpp fuogdnod [4]2

4. Buwinquilpnignbipp wwblpmp-pnonmudnofd gnd pprugpudihpp
munuliwuppnddenidsp @Focgy wfby hwnnigbine wwppbp womghbph
Efnpnigpugph Shmwppphp wfubdwibp: Uyn wfubdwbbpp kg
winnegfuwl hwphp b gqonof, vwlhuwgl ypnpibdfp noddwlh Swdwp
Lpwhy bpwbwlhmfFymbp jwipwguwiy J6& f:

5. Oppntf Spuwubgpuyh  wpuyp  pugduhf Swlwlwpgbph
wnwbdbwgndp Shwpudnprfdynids by wopwgniglyng Sunnljuagh g
bppimwuvwpy pugduugbph qn!nL[J!nLilLl L gpwiing ful b~
e wumgqufudph wnwgugdwh Luiuf[rzlul[lufl il il
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qulmplpuwlibph wofumpSnod b wibip pupbbywun b qu_lfl.u/“lr
qupuwhmplywibpp L guywlhoplwbbpp fudpbpp nguwapus byndd bi
lh[liu‘lfl, fdpumdnpdbine Swhnufp gqupwlpmplwbhpf wypuwpsSood
ugbpwl nudby b, np quyulpnplpubbpp wdbl Jf nonofhwafpne-
Pynih wlpuwdw Juwwdnod Fowge fwd wil fudph plingffpl o bpoph-
prg Swpgh Sk

u!uu[bu, opftiwly, fhy dnmply qunlifng wibypup Suljwgodod
gl Sudwlhwpgniffymibibbpp, hlyubu M31, M81, L M10t
quyyulpnfiljwbbpp, Suwhgpuwhinud b quipmljmpliwmbbpf JEppl wu-
inp8whfi nowapuy fudphpf LElnpntlibp: happ' dhp Fwpuljmfp-
hule nilifp wmwpphp plungyfp Jh puith Luppzuil_!w/[ilb[n ﬂLum[l, plu-
ol t dwmwdby, np qupulhmfiljpwbbph wnwgwgdfwh Swpgn ik -
raig wnwb &b g by il[u.uflg [111]'[1[7[1[1 L hnoyymbpp wnwgwgdwl Swp-
ghy: .

I]L!du‘ ﬂLzLUII.[lnLF!”LiI quipdbblp  wyh pwhfili, np pugdwlf
quipuwlpn frljwlibpred g b u.[uJ[TFlianp!nLililbp[l Swulinud kI
dphppupg b wifbif mwpn, fuly l[m__{mbpnuf‘ LElinpntfs qnepyp okl
wnnign gapdhyne Swdwp whlpwdhbym dwdwbwlp wyhnp L purifi~
offp Ffp puwitp Sphifupg wpin; Uplignbin, plhsuha plgniifwé £
hwpdky, ppblug 4ur[w[[u1[rl[1.uf1b[1[1 wmwpfpp bngbubo SQuwuolhnul £
phudbip & pulip dfyfrpng mwpdu: Uy qbwpnud. flgubu pug-
ppblig Gbplw plwlnd whinp b opaquapplbpp Bnogbpul feidp-
gripughugh Jhy up Sy il fedph Qi npd il ulpgplfpuie
u[ulJl)‘Lllilileﬁ Sbunplpp: hul[ nu, puwm bplny i, bopwbuwlyned I
[udpf wnwgmgdwhp Suwlhgbgpwd Eplhnyfubpf gnlh Lplibdfunfi-
Lo gfli e Blwypne Rbwpunnpncffgnds:

Skhig pugduwlf quipulpn il bpf L qupulpaplpubbpf hnoginbpfe
wpnprbidfig: Uwljumyls npng pugdwhh Suwdwluwpghpp  neunoflw-
upprifynii dhy phpby wil bypulwgnfulp, np puoguphibph
Yuwgdun npd wih dhppwbpgdf L quipulpin frljo g fi fjuwnnigfwdpf
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wnmbdpl Swwmhnffymbbbph wnwywgfl bqwhwmhp Fhele  grgne-
Pyrids nibify ubpun Gy Menko qdfwp b Swulpmbioy  wgg fowfi
Spqphun plnyflp, pugy Thy Podnud £, np Swpgp wpq fogdp Sbuw-
apl qupulpnplwlbpl  ghwdng junmngdwépbbpf wnwgwgdwlh
Suipgh (niddwlh gnpdénul: lllipzz.uu[bu, nugpngupmlpnpliwibph SE-
qunmm.[&“(mjlg, w!flu.[ﬁuﬁ Suwdwlhwpgbpph, npnbyg Jhy mbgp bi
milibinad prond whljuwgniinffpul wypnghulibp, gngyg wmdbg, np gace
purpwliynop wgqpupuf Swdwlwpgnod Thlp Swhnpunud Eup hplhw-
LGpndftywt wyu hwd wgl dhiny wpmwSwpndwd Shnphph: 2wl ws-
apbigny wl pugduhp quwlpnfplpubbphl Jbpupbpng wy md g -
Lbpp Sbw, Shlip wbulinud bhp, np nppwh wibyp ubygd b Lplhinulfe
hwid pugdulf Swdwhwpgp, wibpwh wibif unp Yhpynf bb wp-
S w g nud wlhlmgndingfgul Shinpbpp: Vyu prpnpp bnpfyg phig-
génul b qupmlpnplwhbpp wnwqugdwh b ffnygnighugh ypnpbdf
Burd wp lll‘(il thuiuinbph bzwbw[lnL[JJann, npnbp L[b[nu[_rlipnuf by
qujulhmplubbph pougdwhpnfeip b pdpbp juglbne bpabg
Ruslyned pilr:

dhwopli gpmwhgwpup wimbunad Ebp gqupulpoplpubbpp wwwgu-
s phwlpndfpubp Jbpupbpng b qupwlaplobbpp bdnggnogho gk
wpnpibdp Swilwp Sbmwppppnflynds bhphwywgling gun i gug-
Lbp, pulfi np wyg Swpghpp pmoompwiiofwd b4 Pumghp bowyy wom-

1. hURUMNLILLAR ZDUTUL SPOPULLUL PULDSE

31[[‘11[{1]1 [5], fUpmybu Bl Ubydwlify, Uninp I bell‘r [6] wy~
L pudpbpp fwgdp Fhy, dplyghn Fhlninwgmé  qupulpoplwbbpf
Php phqSwing dhmwgupulpmpliwljwl  quymnol popp £ u‘(u
bour dhmwgqupulpnfpljwljpwl quanp Swoepl, app hwpng b Swlpu-
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by gl fljpwlbph fummgnofikpplhe: Nbwp t phgnikby, np
uigu qupmp Skby puglwgwd b, Spdbwljulingd, wmwpphp ook
rhy b pudpbphy, wJuﬁiI@il\ muwppbp  Fwugmwph whSwdwulinn-
Jynibibbppye Gyu wnnolnd ppbph o flwhp Ubwmwgupumlpnflyw oo
Jufum Lhpynd smppbpdnod b ol pudihy, by mbgf ndife wsmigw-
b Rwdwlwpgbpf  bhpunod,  npmby,  wndnpmpwp, ghpfa-
Junid b ogubigugnphl sfinfudng oyl mibbigng phgSwhngp wom-
i gfile quguip, ful hrogumbph wnwhdfl, Swdbfmmwpwp Swgfw-
by whlpubnbnffyndibbp b wyg qugmnods

dpswlpmgpumljwl Shfpwbfilpoghg Shnbauf £, np hnuyimbpp L
fudpbpp dudfwhwhp phffugpnid wyhmp b pugpw ] bl [1]: [y~
udfili, pwypuymdp wmwppbp phogl hhph L huyywSwish  mwppkp
Gudhbinbbp fuwpfwd wih pubfy, b ogeln™of b owppnp g~
anwplpdng hoopmbpp Lo fudpbpp puywuwlml Fhbpghw  ndibgng
wimmghnbwp hwd pduwgp-vmwgpolwp f plullibpnod, [(7[;“ wiglrugfiufr
ApBuwlbpnuf, bpp hncgmf Lufu;uufilbp[r by quguyp mnlnu bt hug-
dod wylgpuplibpp, nprbp odwfwd Eh ppwlwl [hbpgfiugnd kb
dywpng ki FhS wpugneflpudp fulpngh Rbnwhwy Lnympyg:

bphpnpg phwyped pugpunidfp whinp b onbgp niibbw Jp dw-
Awhulhnd, npl pp SEdmfyudp Fplilingh huwpgh B, BBy np wgl
Fudwhwhuwdpengp, n[1f1 whfpwdbym £, npu[buq[r l[ﬂLJLn/1 fhy
dinling gupmlmpilwh hupp-whghp bpw Jhl Surgpfhg Jyneup, wg-
ufplipl’ Swpgmgp dpppnlunp fuol 1—2 dpppwpy mwpfw Gupgh
Gl lpd fgngnud

huly wnweghtt qbhuypnud, bpp hnomb odufwd b puwguwuwlwh
Ehubpgfiugnd, pugpmynidp whinp Fonbnfe niibbw phnpSp wil puo-
I, np tpofuwnupd Thpdbgnofibph Shwnbwlipnyd npny  gupulpmfi-
Gwhihp whinp b ovmwbhwl gpuhwl bbbpgfn b Shnwlab hogmfigs
By hbpy woewd, wyu ghypnod gopdnud O dhfumipgd, Ydwh
wigly dhfumbpgdplr, app whpgfp mbf vwmwgfinbwp Luumllgul[mdmli-
pocds Ul wigu Bhfuwbifigf i wpgbl wpwSwhenof F 4w‘1,_!nl,lj, i fi-
rwpgudnp bk wifbgh inwmpplibph huwpgp dwdlbinibp: -ﬂwil[; mp g~
quwlpmplwhbpf wnwpppp Zu.u./ulnu}' k [lfup.uzflfilg Jﬁ pmf}l‘( ‘)‘ﬁtﬁw[n;
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nwpny, wopn wgu dhfpwbpigdf bpwbwlnffndap, Jdhs duwuwmilp,
dinpp ks

Upugpuny, qupbif & wuby, np fud hngwbpp whop L poyg-
puigfbls fipkhg ulill[ul!ﬂLilﬂL[JJlufl Shinlbipni, kb fl[uuf/g bpklg
hugdnod ndibl gpuwhwl Fibpgfiugnyd odwfwd gaupp Fofnd wh-
qudibp, hwd b bpwhp Jugnde 5 b ybinp £ pugpugd bl wlpwir
quiliqug, np wyg puwypwfwh EPblpng sp Jupng Ewlwl bywlw-
grcfyndde nilibliwg:

UJZI Swpgp, b pbhwplwd bplne mwppbpulhbphy n‘[vp wk-
qh ndif wnsf gy hrcpnndd, gnipepwlygnig wnwhdpl ghypnod wliop
£ oynuddp wmbuwgdwpl wpugnfdgmdiibpfe Jhpnidnfl gl Lo g
wmp qubigduwéf Sk bpwhy Swlwppdwlh Spdfwl Jpw, phg opool
hrygmfp quiigwép wybing £ npngdp pum Sbwpwdnppl wblhwfy Sw-
LuwpuwpSng: mewqw.(nuf dhlip S pwhfp hnblphn  opfliwhbbp
Lpbpkip: le[tu.{il wyli thwuinpyg, np Lfﬁwﬂlw[[ qmlwl[m[l[[wilbpp
wuwlufwfof Bu, qupbip £ bypwlughby, np qpulpob Chbpgfognf
odunfwd hynegnbpp fuol wiliyfpupbbpp, npnby wbhquifbbph qqof
dwult nmdip Swudwhmpgpy wnldbyne wpwgnfgnibp ghpugubygng
wpwgniffymbbbp, Swdbiwl phuu, Thdwmdwulindfynil bh fuig-
S

Ybpp Jhbp funubghlip wilh Jwupl, np shnpuwqupd Shpdbgnof-
Lhpfo Sbwmbwbpny Shwpunfnp £ Jwynids hacgnp pugpugnalp,  npp
wmbngp b ndibhnd Fb& Gpubmply Eubpgfiin vinwguwéd qupulpmplieb-
pf Shnwlwgne wunfwnn; Gwpbyp £, fSwplhb, wuolbpuglh
buwh Swhuwnqupd ypnghup, bpp  wpowphl quywlmfilpul googf
wpwgnifpudp Swbnod £ hnognp dhy b Swhdlbyny wlinkg pp Fibip-
gty Shnud £ hocpafe Shge Uwljwh ndfwp b gnyy wwy, np Uk-
wwqupulpmfljugh wpgh pEwlnol wigybuf yprgbalibpp ybng L
b mbbhwl whSwd b vin wifbif thnpp 4w£w/uw[[luilnL[JJwth, pulr
hnyinfpg qupulpmpliwbbph goope pmpmndwl nugquwhp  wypngbubbpp:
U'[ﬂllq.bn. Shlp mbuwhp, np wyg nupquhp ypngbulibph b phfubnod
EU wigbpwl Swodwnky, np Bl wpnyg bl bpwhwlniffyrid ndiih-
hwy pugmumlwl Fhbpgpugn] oduwfwd hnpnbiph Swilwp: Uyunk-
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SwdwpShy

bgpwhwygnoffynch., Ubnwuqupuwlupluh wrpp gqujpdwb-
Gbenud hnywbep b judpbep jurog b jud wuwhwwbyby, fuwd fw)-
fWJllbl: FmJg Grwbf ;b& jwreny fwrunwbuy prhbghg wiwje unw-
.gulgmb qupuljmplubbrh fwgpb:

2. GHUNRULEM FRUASPUSHY,  ZUABUUPULTAARE3ARURS

NMpwgpnifpuds b owpdwhfi wih  dhwump, np qupudpoplubbph
Hby Swynbf hngnbpf hwgdod Swhgpuynd By hphhwhp b pwg-
L, puwm bplngffpl, wiSwdbdwm ppy bh Coma-[w wmhufi hnduymln
Fulfp qupulympliwbbpp Swdbdwmwpwp  Swlwfu b Swlbigpyned:
Dwlghr, b Swgddpp  wmnbibbp Puwbgulwgnpénd b dwnwpuingd
quilinyg ophlymbbph mpup bLffwflandy qupulpmplwikph gognddne-
bp, wuyuw pugdwhp gupulpmphwbbppy  gnopwpwliygnipp hwpng F,
ghpwigwl Udwbpp $hw Juwgdnof b bnahp Swdwhupg: Umljo b wgh
2pguupuifwd £ Puwhguwlhwgnpdf mpyf b Ffp pubp biffufyndy Sw-
dwhmpgniffyniiibpnd:  Uligpndbnp Fwpulpnfpljwl Splg wligmd-
Gpw dnmwlupoul by pwl Pubqulugnpdp  mpup Swdwljpupgne-
Pyniiiihp: Uyq wyuinBwnn, ffad £ b owyhing bp funuby wibifi gnun
'ul!i: [dpbpp Juwupls, npnlg Jhy Swdwuymmmwuofumbwpwp Fnlindd b
b 9‘wlwl[u1fr[[wfl I M 31 quguilpn il Zflzbilp, wwlyugl, np fun-
whpnd wumgbph pugdwlhpndfd el Jwuplh, dhlip Swadf 1 blp wnbnuf
dopnpulbbph Stwpudnp wnljpwnffynilip,  pwhf np Jhpghtlihpu
augpgbu by, qupwlmplwbbph pogdwlfinddndip vaSdwlbpfin G-
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quijulpnpljwbbph qubigwébbpple dhwgl dh drnpp ghgny quibigfud-
hbp:

Uyn nbhypnid dunoi L Swpdp bumby wile shuuinf $bin, np Jhp
dpuwgiwly qupulpnflubbp (M 33, NGC 6822, IC 1613 &k gnigh S}
ewhfi nuppolibp), lpw Sl bnwlf  gupublpnpla b SEY b wbyh
pupdp pugdwlfnfpul gupalpoplp: Qwpbif £ Swpy glby, plg-
whub’i hing £ (pbp bpliulp b pugdulf qugulnpuibe b
Jwﬁ&’)‘lumﬁ[[lulilub uu[wu"'lw[[wi’l’Lﬂ!r}LbE ’I,/’.'ung/’wm[’l{ 4Lllllullllu-—
pwl[znh(l}lulil 'I.bu[,g"’.l)‘f ’['l‘l['lll{”ll‘r t, l'l[1 I}/’Ung[’wlﬂ[’l[ 4lul.ll-uuw[’lu'
2w whgud wilbif dhnpp: Numfr, wil thwump, ap qupmhmplpwbbph
bphne Swdwlwpy g nidbg pbgnod b ghangpumpel  Swfwow-
pulpnmfndipg: Gypuypupt b fp8whp  bwl gun npfip pepdd-
phpnad b hnymbpnuds Npny ghwypbpnad gpiungpunfi] Safum-
Jhs ke

Opb qupulpnplpulbph qnogbpp b puqdubp ququloplubbpp
Lhpp spnpiwqupd gqpunfdwl Sbinlwbpn| (bnmlp ShpdbgnofLhph
o‘:.ulfwiuu[[) hurdd fpliy~np wyp dhnd,  wwyum Gnognbpl qupgogdab
whyphwlwlh dhngynad bpwly Jhy, pSwphl, Jwpng EpE gognefdyndch
mihibliwy phgnudlhp  ghungpumpy  Swifwsmpulppaonftindifg: Uw-
iy wyg phgridlibipp whnp b pbbpl Swlhwnwly neggnuffpudp, wy-
upliph' pugdudfy qujulpnfplyubbpf Phfp whip L plbp  wnjbf
thnpp, puwl gpungpump] Swdwoempmlynnflgwh ghypnod:  dudw-
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dhopis Plulp fumpnyg bp Swuliby qhungfeonfif SwumumpulypnndfF i
Swdwummwfuwbng mbulpwl wpdbppl; llm nhupnud, pugdulf
qupulmplwihpl  wnlnup,  fpwlugpulwl $padpmnoegabibpf
Bpmacfymdp, _l?ppbp z(_‘[l ghpuwguligh Junnbwlhydwé nbumljul wp-
dhpp:

u!i: thwuwmp, np pugduhfp Swudwlhupgbph wnlppup ppwlubno
puar wiliyp pupdp b owgg wmbuwlwl vwlfwbpy, Swmbwipaof  F,
op pugdul quplap i Ol qupulnbiuibohy wn-
Sq.iilw[nL dhp buffugpadffyndp opumg b

Gygpwhwgnoff gnoeh, Snrwfuwbyne Fulqd'lul]b qujulunp-
ywyp puqunrhibré wnwpmgb) b ﬁw.ifuxmhq:

Uy bgpulpwgniffnidip Spdbddwd b o plwlmgponlymls bl -
nnudbbpf ffpuw, nevmp wgl Sfigin b pugduwlhfe qupulpnfliwmbbph ph-
201 JbéuuﬁuuilﬁL[JJluil fbhpupbpdudp; Uwhugli  hp  wwymgnogp
Prgind F ounwbdpl pugmandfyndbbpf Shwpudnpnffgnds, wyupl-
pplt Sbhwpunfnpnuffgndil wyh pwlbf, np pugduhp qupueloplwbbpl
fly-np iy ph LﬁnppwauilnLﬂ!nLilil, LuJilﬂLLulfliilul‘{illllll, gnyugh; ¢
Dy Ny quyywlpmplpubbphyg'  thnfuwgupd gpuofdwl SEinlualipny
(Erwhf dhpdbgnidlbph dwdwlwly fuwd wy ﬁ'wiu.uu[lu[ﬁ'nll):

3. RUQUUNE SULUUSPULLLMD PSUNT, UATSPHIRPUSPULELD

Fwpmlpnplymlbpp fhyubph puffwgenul (df pubfi dhiphwpn -
ol) prundwhp qupolmplwibph ffSwlibph dhy, g wpapph
qupwlmplywibph <k Sbpdbgnidihpf  Ahwlwlipny, wnwgmgnig
prwbgupnufibpp wybnp £ whbpwl (plkh: Mumnp, huwpbif £ Sngu
nuibliwy, np wgu l[ﬁﬁ'wlﬂ:b[tﬂ fpkly Jby hpnof i purgdfmlp Suf -
hwpgbph wrwgwgd b ulhyphmljpmt  opu gl wbibph Shinphpp: Uyn
wunnBwnnd, hphlulf L pugdfulf qupwlymplwhbph wilpnygnifdyn-
up phnpngnyg pSwlhwgpulp mdd juglibpp Jhy plwlt £ npnlihy
fu$npdwgfr illuuilg lun_l.u?l.uglfl.ufl l)'l?[umilﬁlilfﬁ Afluu[tilr guulnp,
Fhlp Fhip mpudugpo byl mwly yrdililip wyn plngff pufulpwiiu-
puth Aoy puiwlpmlwl mdfquglibp: Opflily, Sbutwppppmlywis
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hptibp qpnbbuwy hplhlwhp qopelopyubbph puqueppeibph dhek
bywé ShnmnprfFndilibpf pupfudwt opblipp: Phy  ofbpupbpnof b
vy Shnufnpndff b luﬁdlieil[ip[ﬂl‘ wnwhdpl nivndbwoppdwé qrg-
ghph Swdwp, wopw plplpumnfilipul Lpwlhp Swapd b fjupng 127
Shidfp Swinughy hnudngnifiulyubh piglwbpmgndibpf S wdwp:

Rapnprdpl wyy & dpfwhp wib puglubp qupolpnfplpplbpf qho-
enuf, npnlig Shy puquppfibbpf Phfp bphnopy wibife £ Bnipu-
puliygnip wypupup qupulpnflo pinpngdnad £ pp pagunpfpiilph
apny murwdwlwd Ynbdhqunuewghwyn: Ppuowpllbynd bngbpulp oy
dbS [Fifny Uifwh l[nil.ﬁﬁqm_[uug,ﬁl.uillip, Shhp Juwpny birp bgpuljpugihy
puquulh quiulmpjuibeh dby §ncdhgnirwghwgh gbruljpnny wh--
wh dwupb:

By b, Thlip whd figwljubinphl sfinnof blip ny Ph wwpdwlwh
Grniuppgnipuypulbpp, vy dpagd bpwby gpngblghubbpp’ bplio-
huwdwpf ofpus Umlp gl wyn wpngblighulbiph nwunufmuppnftyndp
Py b omwgpy bgpuljugnddgnd whbne  mwpudwlpwlh  fnbdlgn-
pughuwgp plhogh fbpuphpgog:

Zwdbdwmwpuwp bphwwuwpy pugdmhh wumgbppl Jhpupkpng
wypnp bdubph munufimufipbipu, JElip pnpnp Shwpufnp hniPfgn-
pughuwhbpn pudwiby Eplip hplhne gifesfnp wnhuyfit Ol‘lln&ll Srw-
whghwjh whyh Ynédhgnirwghwibe b unnrwlub whyh Ye&dh-
qnu‘ulgllulﬁln‘ [7]: Zﬁzbgilliilp dbhp b dgnnfp uwwfdwhnulbhipp:

S[”ul.l{bgl‘lul.{fl wmhyf pugdfulp Swdwlupg wubpny JELp Suwu-
huwbnuf bhp I pugfuwlfi Swdfwlupy, npfy dhy  huwpbih b oqunlby
liplip ulﬂlu[ﬁuﬁ a, by C pumqunphlibp, npnlyg popnp bpb,p\ab, bC, ac
Rbnunfnpmifgniiiibpp Shlidingl hupgh dbniftynilibp Bl bpb pug-
duwlp Swdwlmpghph Thy of fuphyf gk bpbp wjpyhoh po-
quigppy, wapu gl whymbnud b unllnr‘uﬂllufl mfrgfr Swdwljupy:

Uy vwldwhinufp qrugdwl fuphp £ ggnuds bpw hppund wis
Suwdwp whnp b ouuyduwhwdnpd by wh dwufili, fh np ghypnud klip
dhup kpkp Sbhnufnpocfyrdilibpp Ruwdwpnud Splifinggh hwpafe $héne-
Pynibilibp: Qupdwp £ ab, bc, ac Shnunfnpmffyndiibpp  Suwdwphy

b ab  ac
Jﬁhilnlﬂl huwpgh wyh nhuypnuf, bpp g&—, ‘bl_(,’ L b_C prynp Ephp S~
8—239
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[nu[sznL[:?JnLilflbp[y quu.[nuf 5 kO h ]/k0 lllll“lfulilillipll J[12[l., -
wmhy k0~fl 1/-—.1—0_~[1 qwpgh Op plsenp Bl b bt SEhip nignul  EhLp
wibyfe fupum phmpnads feonwpky, wagpn ko~—[1 wpdbpp hwpbih
L dflpgliky ]/—10'[75 dh ppy wilbyp dhnpp: Opfiiiwly,  nprg  nigfuw-
uwbphbpnid Jhlp Jhpgpky bip k0=2,5: ]’u/[ wilh Swdwlhwpgbpn,
npmby phwl gl fruf hngulihbp, npnhy Jhy wdbbwdbd Shnuwfn-
prflyls Swpwpbpnfndip wdbhenfinppfls 2.5-py thnpp £, puigy
G dfp bngwly, npfi dhy wyn Swpmpbpndyndip qualifnol £ 2.5<f b
3-f dpol, Fhip whywih; bkbp dhowblyyuy whuyp Swdwljwpgbp:

”’Luptll{nuf b, np pugdulp Swdwlwpgbph hniPpgripumgfru-
bhpp wypgpuf pudwhmdp bphne Spdbwlwl mfgp, wdbjegpnsd
dhowlblyquy wnfrogp, npp Shbp dingply Eup Jfugl bplhn Spd i lpub
mpubppn wibip vwSdwbwgumbinge Swlwp, oguwlhwp £ bwl wp-
mwgmpmlmplpwljwl wampgugpon el bywowlibph Swdwps

Puygby Swpmbf b, wumgbpph dhy fpupuwm  ghpulynnod b4 un-
dnpuwlwl wmpyp Swdwlwpgbpp: Unolp Spwgl wib pugdwlp won-
nbpp fbg, npnlig hqwgdnod hwh O whyp wumghp, nppodnd  E
S[H.uu[bg/lw_{ﬁ mpgph Swlwlwpgbph Sbé mnlnu; u;[b[ﬁ wrlymy
qmthnyd g Shyw £ B0 wwmghp  wuwpmibiwlhng Swdwlwpgbph
Uhwmduwdpe Phyyby Swgmbfp £, O L BO whuyp  wuwnghph  wyu
wnwhdbwS o lpnffymbip Guwaplwd b bpwby Swdbdwmwlub bpf-
mwuwpngn gl Shns Ulu[[w.{il, pwhf np O L BO whuwh wumghpp
pugdwlp wumgbph wdpngy Swlwfudpndftywl whiipwh mnlnul B
hwgdnod, mnmpe v e thnfund gl spwunp, np pugdfwlp wan-
qbpp, npuybe fwhnk, fpbighy Dhphwpughnof by undnpulml mf-
wf yrppgnipugfuibps

Ropnpnd e wyy gqpoufpul bp dhbp Swhppuynd pugdwlfi quo-
puljpmpllpabbpl nhujpnod; b Jhip Jhpghnid Elhp hphlwhf b pwg-
Swlp qupulpmplwbbph Spumwpuldwé grigwlbhpnod wpupndiwl-
ifny pugdwlhf Swdwlwpgbpp, wuywm wyupgdnod £, np bpuby Jfi-
ole Spwgbyghugf whuyp jnuppgmpugpubbph wnlnup qguoghenpbh
ghpuwgwhygeud b oundnpulwi wpyp Swdwlupghpf mnlnups
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U.!uu[[iu, opfiily, Znypdphpgh hwinwyngnod [8} Suhnpuyng
132 pugdwlhp quymlpnhlwibpy ks 871 milkl wilypuf hnbhbp-
gmipmgfuwbbp, ap whepw gl whiop b fbpugpdbli Spogbghuh
mfrgfl: U'[uu!il R7 Swdwlmpg unifnpuwljuh wmpigh bh, dfbygbn
dihwgwd 18-4 mlhl dfiguwlljyuy wpyp hnb$pgnipughubbp [9}:

Rusgdf il i qupulpnfilpublbiph §nb$hgmpwyfubbpp L pugdulf
wumghph hab@pgn.pugpuihpf [_'ilﬂLJ[Jﬁ dhole  bywé fapum Sw-
Junpmifyndip fupng b opmoawpabdby bwl Shuhgwy oppliulikpn:

bjik wdpngy bphhph wnbunquilpulb-pugdwhf wuwmghph b~
ghy plnpkhp wil Jhy pugduhpibpp, npnhy gpoadnp pugugpp;-
bhpl ndibl wdbbwmdbé mbuwbbf wpodmnnfymi® wyn bwinugn-
gl dhmgmd prpnp qifuwdnp puqugpplbph Thy, wepn hupuopgdf,
np papnp wyu by pugdwhf wemgbpl odwfwd b undfnpuwluh
infough §iBpanepuagpulibpns

I’ul[ Efh wydif Zn[Lbe[uH‘t Qunnwingphy naopy gpblip wid bhw-
Jhé wuydwnniffywl gifumdnp puqugpfiiibp milibgny kg pugdo-
bt qupulpnplubbpp, wgw bpwbe pognpp ypbkh Spusghgheh
wfrgh Swd cilpupghip:

Ybpghblp, wihmSbink, pupdp pugdulpnopiod wdbbouug-
Swn wumpp: Opptwly, by Swpnbf Jbgulp wumllffpﬁg wif bl k&
mhuwbhbyp wpogdwnnmflyudp odufwd £ Ymumnpp: brnukin wyn
wumnpf, npehby Jbguwlf Swlalmpgp Twupl, Jhlhp Swodh  bhp
wnlindd, np bpw bphp whuwbhf pugqugppbbphy yrrpuplbynipp
wbhmpuwy hplhinulf ks Uw wmhuply undnpulpedh hnuPpgnipugfru
nLilbgnfl Swdwlhmpg £ U'JnLu [Imllfﬁg, fhgulf qwlwllmﬁl{wilfipﬁ
dhyg pp wuydwnnflyudp wilblhwmwsph phliing opybiljinp Uby$lipinf
aevmliwufipmd NGC 6027 puqdwhp Swdwlmpgh ¢ [10]: Uw
plinpry wpoybghu b Ugu npugbghup mpuyplnftndg phggps-
fnd L bpuwlind, np bpw puquaplibbphy qwa bpwhalibpn -
plyp b phinply qupulmplwibpp bngwlbbp, npnby dhy pnpnp Kh-
awdnpmiffyriilibpp Shlbingl Qupgp Jhéndflymbbbp ki

Uklip wgummbe jhhp phbwplhp wwppbp mpuyp gntudpgnipugfree-
Bhpp bhwmdwdp pugdwhp qupulmplwibpp omopngh phpe-
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uyt nugqnidibph gron nbfubfljulel Swpgp, np whipwdbym £
Jughby  fpSwlhmgpulpnd i pubbpf Fhy' puwm wrogblghwynad
wenw gt wmpubiph pugfunclfiy, pum mpghpf wgl pugfud i wilg-
bhifiu, npp whbinp b vmwgdhbp, EFE Jhip Shwpufnpndfyads ndik-
Lugplip humwphyne muu‘uléulllul& hnu@panipughuwbbpf o pSwlju-
goncfgnih: Byu Swpgbpl wnwgpli dnmwfnpnffyudp phliwplydwé
b Sbgplialf Swdwopuinmufuwl wyfrwnwliphbpnol: Uwmwginny
pulbwlulywl nuggnidbbpp bb pnfunal npwlalol wpggadipp:
ﬂt_um/t, fbhp Swhgnul bip Shuliguy bgpuljpwgnufdgubip: Rulqlfull]b
qupubuhluwibrh dbdwdwubnipymblp odwmjwmé | Srwybghw)p
whyh Ynbdhgnirmghwibbeny:

4. SPUABSPULLID FLLULTHARE3UL MUSZUNMD UUURY

UJL thwuinp, np pugdwhf wangbph Siyny dhdwdwulinffgniih
nibif unfnpulywl mfugh el $pgnpuyghwbibp, gobingd b bl
plhwlwl pugumpnffyndip; Spunybghuwfi wpuyfr hnb$pgnipumgfuh,
npughy fpwlint, wilwnds £ bngbfiuly wil ghypnod, b pugdwif
Swdwlwpgp phy Fubpnpwl pugwowlub £ Upliynbin unynpuljuh
mhp Swdwlwpgnd gupdnflibpp dnmwdnp hbpynd fwponyg 137
phpdby b puwlp Lk bpgwh (Ul!u[lilpil u{u.l[lpbpllll[luil) qupdnidib-
ph gnufwph, S[uuu[bgluu_([l whup Awdwlwpgnid  qupdnufibpp
iy pupg b b fuf8ifwéd: Fudfwbmlf pbffugpnof, bphne  puqu-
aplelibph ppuwp dnony whybbipe, bpwhghy Fhhp qupng £ dbnp
phpby Swdwljmpghy Sbnwbwne Swdwp pofupup Lfubnply thbp-
gfiws: U bngygly wgle dhfuwbifind L, npp gqnpénd b puwy wumiqu-~
hrnvgmbpnid; Zmzllnufilbp[l gy bb wmwppu, np S[uuu.[bg[uu![: mf~
wh Gnb@ppmipugpo ndibgny Rudwlpmpgp pugpugfwl Swidwp Jh-
ohlt Swpny wbinp k, np bpw  pugugpplibpp O pwhf  wpnngn
hunnwpbly Qumnpbph JESwdwulindff b Rwdwp wyu dwdwlolju-
dhongp wilpwlh F, hpwhy muwphpf Sk Lwd b wmuw & ”Lum[v, G-
byl gnod wnwgugud Spunybghwp  wpuyp Swidwlupghip
Bhgnyg dhéwdwubnffynidip whnp £ pugpuigfwd ik Uyu pum-
gurmpniffyndep of oo dwd wlhwl Ruwpunnpndffymd b omwppy Swulpu-
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bwyne wyu hwhnhpy qpodng pugwnnddonbp 0—B0 wumngbpf
abupnid: Ugu wwnqbphy qumbph wuphpp 10° wwpdw jupgh § b
quuighnpbl widbih dinpp, pul 107 wwppl: Uplyqbn, Spuuhghuf
wpgh glindng pumgdwhp wamgbpnod wpmndwl weppbpndtyndip
whwp F (fuf 10°—10° wmwmpfwr  fupgh: Uyp wpuumBumnn, gk
wmncpnbibpf P, npp hwpng Ll quawphy wge mpaybypubbph
puqunppplibpp Swhpmflpul fhbnpnkp gnepgp,  wbmp £ qufiff
phqudbbp Jf pwip dhwdnpnd: ’)'pl.u Rbinlwmbpn wyn pugdwlhh
Swdwlpupgbpp b Swugpby puigpu by

Puyy Pulqlfm[]l] (}ullmlllnllllulﬁbr‘ll Jbpwpbpfwdp Jpiwhp Shhyg
ayypofis £, plyyby O—B wumghpp qhuypnud: Rurgduwlyf quaponly-
wplpuibph mupbep Suglidnud £ dp puld Spgpupy btk
dhlgghn gpemmmnignfp dwdwlwlp bpwbhy Yhpunid Swulina £ Jf-
Urspn mwpu jupgps Zhmlwpap,  pugdehp qupelpnplubbph
prqugpplbpp fupng bl Swughby Jppmupbpoo S qun dinpp
Poyny wpmnginbibip: u” B, S[uutqlig[nu“‘r mhwf ol Pfi-
grnipugphuwhbp mbbgwd pugdwlh quipulpnfilpwbbpp 6% Swugphy
pugpu by

Rubp np dbp hnqgdpg qpuodng  pugdwhf  qupolpaplubbph
ﬁw‘(PWJJwL J/ifuluﬁ/ullf[], npl [riunpnllw[[l.uil llli[lu[ru[ wgngned F
gl Spunybghugf wpyp Swdwlpupgbph Jpu, puhmp b Suugp-
Lbhp Wbpgnpdhy Sunfwljupgbph dhdwdwuliniffyml Fhy, newmfr hnk-
Phgnipughwibph wpph pupfenoll puwm wpugbpl o wpeosgegeol £,
Sunfwlinpbl, wil whgplulpuab punpfuncdp, npp wpugfwlwdnpdwmé £
pugdwlf qupuljpmplpwbbpp wnwymgdwl oppliwmyuwfintfFyniilihpn:

bypuwhwygnoff gnoh. fuqudulh quuljmhljuibrp ubs
Sruybghwih whyp Inbdhgnirwghwbbrh purdr wnlnup rhy
fudwaw)bmpyut Jdby L qubnud quubmhljwibrh muu'llfb L
puquuljh fwdwlwrgbrond yuudwb wurpbrnypymbélrh upsl
bnwo fwrupbruljgnipyub Akwm:
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Vudunpy wupugpund by frund e puglelh  gu-
Juhmplynod wne b3l pugwgpfobbpl cypmngnibphos s fili s
Pw  Euffugpnad F, o onp o funwpp  wighwpiof Swdwlupgbpl ifw-
upl £, npnbyg dhy puwqupppbbpp gnbh gqupgugdwl oljgploadod
thnynid ppuwp dnm wpuSdnod b dgrgulpuls nodhpp jbnpSfi: Uy
bbpy wuwd, Jhil Spdw Jhhp phgnibindd Eplp, np pognp pugd -
bt gqupwlnplwbbpl wamgwhnud bl npyby pugwuwdpol ppfof
thbpgpuw mibbgny Swudwlupgbp:

Ppuwljwingl, wjuwy pugdwlp Swfwlmpgp Fhbpgfosgfe bpuhf
dwupli quimbne Swilwp, pough bpw pogqegpppbbph fnb@hgng-
ghwlibipf Jbpwpbpug wfgubbphy, Jhy whip Bb pudwlubwwd
dwbpwdwul wfguybhp bpwby quigfwébbph o wpmgniffiniibph
Fushs: Bunfng, kbl b pugdab gupelhophaibph qeie-
Judbbpf Jhpwpbpiuy mbpblhmfdymibbpn Shlylk Jbhpobpu vy -
fnud Fpl wyl Euffwngpniffyndify, np Swdwlmpgl odmdwé bopiu-
guuwlpwl Eibpgpnid, wyufiipl wylh Juplwdpy, npp Sblig Eli-
Puwlw £ winnegd b

Ml thbpgpa nbyny pugdwhf Swdwhwpgbph Shwpo-
dnp goynifyul bpupbpgug Swpgugpoadp Jpupng & owdbnpn g,
pwhp np wumnbph ghypnid Shlh wydd juf noonlliwufipdwé po-
(g hphiouhp b pugdwhf Swdwljupgbpl odwfwé b Spuwlh pu-
guwumlpml hbpgpugnd: Uwhwd, df wwd wpumlbpughbip, np
pugdwlyp womgbpp Cwpwlmplmynd wneigwhnol b flywby puo-
guwuwlmb, wiliyby b gpuloul Fibpgfgnds Ml Ehbpgfi
nilibgng Swdwlhuwpgbpp wyhiap £ pugpuplbl 10° mwpdw  Guwpgf
duwdwbwlnul; Uy dwdwbmipudpgngp  qun shnpp b wumnhpfs
Blpny dhdwdwulinmffewl wwpfhpp Sbin Suwdbdwinud: Zliilg -
ni whwmp b puguunphy, np owgh pugdfwhf wungbpp, npnhg Lhp-
ehl pwpdnulbbpp Jhhp JplL Spdw muntdliwuppby Ehp, nilibh
pugwumlhwlh Eubpgpuws Uwloh, puwhp np Spuibghugh  wfuyp
puqdwhp wuowmghpp bppinmuwpy bi, h l[wplilﬁ wwly Shmmgus



Fwpwlmplubbrh binyymghwh dwuhh 119

il éilli[n;[uu!ru[: Eilr;fwl[uuuul[[r, whinp F Qupdhy, np wun-
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L sl iy qumngniffynihp wppupugf bopugdwlp qogal-
infiljuwbbph Whuindwdlp, puwbf np npny pugdwmlp quigulpmplpobbpf
Cnwppp fupnyg b owgloghepb fdiky (dCphupy mwpdu fupgh), np

(lhwygmd bpwby pugugpfebbplh fpuphy  dginfumgupdmpwp Sk~
bl bb, pugg bpwbp ghnhy 5% Jwpngqughy pwdwlwlimymfy $h-
nwlhwy: Jwhw b, gpulwh Fbbpgfugn] odunfmé pugdwlp g~
(wlpnplpwlibpp gogmful Swpgh Jbpeliwlml ynidmdp Shwpunp
£ dpugl shwummliwl, Shom F wnwydd phn pum wnppuminfl,
bymff phiwqumwlwl nwmdbwupypfwl Sl wl o po:

UJumlﬂl dhlipg hpbpblp ff pubf opfliwlbhip, npnip ol
gk BL wgl pubp oqunfli, np npny  pugdwhf gogelpnflyobbp,
lpne, odwnwd b gpudpul ph Elbipghugnd:

) bk plgndiklip, np pagnp pugdwhp Swdwlhwpgbpl odup-
ot Bl pusgusslyuts gpho] obpafusgn], g Gpliabp fud pug-
dwhp quiwlmplwibph  pwquppfobbph  mbuwgdwgpli wpogne-
Fyniblibpfi ppngdnyg mwppbpnddyndiihphy hwpbil b owlhbky of ifw-
juwpulul bypulugndbndibbp’ qupulpnfplubbph Thepl  quig-
Judhbph dwupl; prg[t whowm phbwplnidp hphhwhp gugwlop-
hwbbpp L wbip pupdp pugdwlhpofoel gqupolmpliwbbplh $w-
dwp wyn ghyprud. phpnod bowgl bgpuwgnowlip, np wdd bif
pupdp puglwlpindtpul Swdwmlwpyp Thy Fwlng qupwlympliubbph
quibguwdubpp Snwmufnpuwbn bphp whqud kS b [phhwhfr qu-
(ulpnplywibph puqugppbbpp quigduwdtbphy [9]: Puwlbfi np Spdp
Yy Juwpdlipny, np mwppbp pugdwhfofdgwt Swdfwlpupgbpnoel qo-
pulpmplibbph phngyfp mwppkp b, Finaf | ophgnibby, np wdbih
pupdp pugdulfindtpul Sudwlhmpgbph by Swdbfwmwpup wifk-
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th Awlwfu b Swhppymd gpuwlwlh Fobpghwgnd Swdwljwpghbp: bi-
Pugpbing, np bpwhby tbbpgpwlh puwgwoewmlwl F, fEbp, phpodfpl,
wiyy Swdwhwmpgbph dhy dinbing qupulmplwmbbpp Swdwp winwbnof
bip Swifwhwlwl qubgfuwdbbpp wplbumwlwlnpbl juhhy wibif
dhdwygpmd wmpdbplbp: Ppuwlwl Lubpgpugny odufmd pugdulfs §u-
dwlwmpgbph gnndffpwl wgy  Jhwgmefymdip hpnof b whnogquhf
plngfl: ﬂLum[r, fhlp hpbpkhp bpln.e nupquilf fhgncftyndh,

r) Puliwphbip M 81 qupwlpnfplpuf Shur fuwywd quypmipnfi-
huwlibpp peodpp: Uil puqlugus § pnpu wpugdwn qupolpmfljubh-
by’ NGC3031 (M81), NGC3034 (M82), NGC 2976 & NGC
3077, pupuhu twle dp pulif wibyfe Froy qupalpnfljwibpphy: 4bpp
Pwplws gnpu wpugdwn gupwlpnfplyubbph wbuwbbih filonkgpo
(enwhlymppuljml womqugpl ShénfFndilibpp, Sudwduwgl Lngpedf-
pbpgh [11] npnpdwh, Swiwuwmp B 7.85, 9.20, 10.73, 10.57:
bt Jhhp hhp gubiluwbnod Ehffuwngph; quligdwd-nonmmd o
np fudph popnp whpudbph qubqfuéhbpp, pugh Ffwplwdibpfy,
thnpp b b, wyng wwmSwnmyf, hwpny bbp punidpp gpnwphlby np-
whu qugbwpdudy  pwnup Swdwhwpgs Ppo Gob@fgnog fosgnyg
wyli Swlfwyunmufuwiingd b Spumwmbghugf wpogfie Np pognp gnpu
Piusplyus qupulpnplubbpp 044 $paphulul flph wlgeiiba b,
planad £ 4'17u111.yu[ fll[luuuunnu)'illip[lg: ilpwilgﬁg bpbpp ([yugﬁ M 82
qupmlpnplpoghy ) mbbl  dnmfily  mbusigdwgfils wpmgnff gl
Upwhyg, Upbqubp qupdndpy wqumdwd, Shopl mbumgdwhl wpu-
g Sunfugnp £ 72 WARY: Upugi M 82 qusguslyinflyus g
mbwwmgdwghlh  wpmgniffindyp Swiwuwp £ 410 lllf/lll‘l] Nuuinf,
fudphl bpw wpnnlpwbbpmffndip hupng b owulpnd Swprighps Uw-
hugi M 82 L NGC 3037 gquyyuwlymplwibph dphol grgnftyndi niif
qunn whpm $fgplwlywmis Wl wmbacffynidy bpwbp bphnonk by wpuinlpo-
bnud b kphpnpg wpyp phulsndtynidipy puguygmé wbljpubnb qo-
qwlmpliwibph quupl b bhplnob by odufwd ki pupdp dwlhpline-
Pugple wugdwnmymdp: Byl yunSwmnnd, np  Swdbdennwpup
wugdwn qupwlmfplubbph Thy bpfwé  Swmlpulifiplbpf Swdphl-
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hnufp fufrom Suwyuwnboy £, whinp § punfrug g w8 e Tl sl
Swidwmphy, np Jhlp wyuinkny gnpd nihblip bp/{flpll‘ ek qpwnky-
pud mppregfp dpwe M 82 quipmlpnplym gl s Syl g ghljn-
dwl §hu: Ugugpund, huphip £ qpkflk winngg Swilwpky, np pnpnp
npu quipuljfplplbpp Dhgplyrybiu by Bu dhd prulry  Shne
Uyn ghuypnod whuwgdw il wpuwgnffgmbibpf mupphprffgndip
whbinp b puguinphy mugkSpugple gupdnulnd:

Uhgpnod plhialuts b buffmnpky, np hpwd pnpu guupulpnfrlpw-
Wbpfy wil bl b qulbgdwdh mibfi wiif bl (Suingp, w_{uﬁiipi/‘
M 81 L[.Lulwl[m[rlltuil: Fw‘(g bpw q_wilqzll.u&[r‘ u{munflui: nuunf i fi-
pruffguls Sfdwl ofpu, npnghy £ Qoffrgn Uygnidiyp [12]: Ui i £
10V wpliguilliw b quiligiwdfilis M 82 quuyulpnfilyuyfi whuiigduw b
tu[uuanﬂ_(anlE M 81 qwlwl[m[ﬂ[m‘!ﬁ urhiuwgdw fils mpwq,nL[JJnLZlﬁg
wwpphpdoud b 327 ll\f/llt‘llﬂu[: Swpuwdwljwh wpuignfd i bph
wwpphpnifgniip qupng boquim unfbigfe k& ik Yifwp st Sup-
Jby, np wpmgnffndbibpp wiqupef mwppbpnyndp jpupng 4
4'Lu1fluu[wu1wu[zuui:bl Ny 4[1qul1pnlwl[1.ufl zwpdlfwbg, Lk M 8i
b M 82 quipmlpmplywbbpp quiqfuébbph gndwpp dmpp &3 - 10"
wpbgulfu gl quiqfuopys Uppmpund, bk buffugpbip Lipuuo-
&b qupdnud, wupu M 82 quipulmpliugp quiigfwdp whup £, Suw-
dhbw gl phuyu, ghpwywigh 2 . 10" wpbgquliiuhh quilrgd wép:
Lhunlwpup, Swlwluwpgnffjul dhy pofuny nhpp whop L fowgw
M 82 gujuljnfrlyuie: bt wygqubu £, wupun qdfwpniffynde £ S~
gnud NGC 3077 L}W[ull[mﬁl[w“‘r $bun, nph mbqu&w![ﬂl WL~
fyniiip M 82 quipuulpnflymgh whuwgdw il wpugniffgnipy  wwp-
phpnud b owpnkl 436 lllf/"lpll"”[ L npp wypngblghugnd qubfnod
£ M 82 quymlpnpljmpy qpbfh 55 Swqup wpuipulily Sbnudnpnfd gl
i peus Upwgnoffyriiibpp wgu wmwpphpnuffyndip puguphjn Surdwp
whinp b plgnibiby, np M 82 quipulympliuwgh Gfwgqugnegh qubgfmép
10 wopbgulbugpl quigdwdfry wibf Sb& b Uypypup  bufw-
gqpncffynip phpnof £ M/L Swpwphpnfd gl whunnp JE& wpdhi-
ob M 82 yuwpulpnflymgh Swdwp (500-f fuwpgh)s Puly Swpdp wn-
Ghyny, np frpudpmi Ruipuphpuljul wpwgniffgndibbpn fwpny 127
qguiph whlpymbibp Guwgdh) mbumgdf Sk, Jhhp hAwhgkip M 82
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gupumlpnfiljugp qubgdudh b wifbiyh Fhé wpdhphbpp: Umlirl&l[wé
gpacflyniifg Shwly bph wil phgodibpngfindi £, np M 82 gquijul-
wmplwh Swdwhwpghy wnldbpm wpmgniffgmidip qruifnphl ghpo-
leflgnlz wpwgniffpudp yupgoigby Sbuwiingf B M 81 guijulymfi-
hugfe Kb G wd fudppge Uw Gpwlhwlhnol £, np fudpf wlpoadik-
phy dhhp wpnhl Lpw wnwgwgdwlh ypngbunod smmghy bogpodpod
Eubpgfiu:

q) Zliunu.pppﬁp oppliwl b Swhgpuwbnud Siplifh [13] Kwyun-
ilw[zli[n.ut} brnwlf [unufp[l‘ prnglpuygmd IC 3481, IC 3483 4 bpwly
dhole quninfng whwbnd gquywlmpljubhbply: 7111111715 whumngdwghh
wpwgmffymbibpp Swd wwwmmofuwbupop Swdmump L' + 7011,
+33 L +7229 WiNeY: Zwhbindy £ 1C 3483 quymlpmplymb: Gk
wyls phgpliunglbiu fuwufwé b dhwmgws  bphnwp $bn, npf dwuefh
lppgnid & prynp bpbp qupulpnfplyjubbpp dpwghag fhifdp, flgubs
Lwl 1C 3481 L 1C 3483 quymlpmprlywiibpf wnbuwbbyf Shdnuffynii-
bhple drwmplindynidip, wyw Thbp nupqulf whmp b bgpulpugibip,
np gapé niibbp Jf qupmlmplliogf $bin, npp Shnwlnof b owgl fupd-
glys npp Thy b wnwgmyghy ks

f’ul[ Lk I1C 3483 guipumlpnfilpls vy Swpmp £ wpn bl nod
Poiplify duyppl, pugyg ppuluwbindd, fp wnbumgéwpl wpmgnfd -
bp Swdwupmmufuwlb, Fnmply gupulmple b, wogw wgg gl -
mflpugh pugwpdwly wamgugpls fEdnffyniip whinp b ojuin guwép
e bﬁb, opptiwly, Euffuqpbip, np wyh Fmbnuf ¢ l]ﬂL!ull Inoginfr
lpugife dhy, wquw wyu gupulmplughl dhip whinp £ fbpugpblp
Pyribls fpnp whungdnp b wuwpnipwdl  gqupuloplwbbph Swdwp:
Mump, penfulyml Sofwhmlpml £, np Sfgm £ Sbly wrwght Bifdu-

V Uguinby b Shinwqugnd Shiip bfind Eip Quwpip Swmnunndifp H =180 lpf/qu{
bl dhgquupupublingd wpdbply, npb snmwgdb b Lymudwuniip, Ubympp b Uwhnkgefls
wppsmumbpnul [14]: Uwhnbggp' 1958 [F. Unplbjwls punpSppubgniflywlp bbplu-
Jugpwd wpfiunmwbiph Swdwdoengh, H =275 WNrY Jbf Spguwumupubling:

Vwlugl dhlp buyumwmlpulwplup jgowbp wbpunnid opdwd Pbpp fafuby,
pulify np Ubplp Sngwdf SpShwhwly bgpulognfynbibpp waluwbngd b fiphiy
mdp' whlmps H-fp tnp wpdhpp phgmbbinig hwd jphgnidbiogg (dwb, Bhnpbwlh) -
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1) UinbPpuwirfs ZflLHu.ll[[r wiltlpnlpwd  $pgplpwlpnls funidp Es
]UJF/I priwwbljmpbbpn glnwphbipu Swmblpugbo wyph b qupbood wyg
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b) Zu/fu;[rulnuf ki dfp quwpp whygd hphioulhp qupmlhmfliwbbp,,
npnky quin qdfmp b Swdwlhwpgl oupnplplyh Swdwphy b, wy-
bnewd bl iff, wbvwgdwhll wpwgnffndibbph wmwppbpodd o
quin JE& fo Opplwly huwpnyg £ Swnwgh; NGC 2831 £ NGC 2832
qnygp, npuby puguaphlibph dhgl bpwé Shnudnpnddndip 307 fy-
sinpp by nphl wypnghlighognd Swdwymmwufowbngf b4 000 wup-
ublphy vofbh u[tullwu, dhliynbn  mbuwmgduwgfpl  wpwgnfymbbph
muwpphpndfynibp dnmwdnpugby 1 800 llli'/llx‘li £ {14): Vwlpugie
ghwwplyfng grggp qubdnud §oqupulmflpubibph Googgap ifhy, np-
b wypnghipndwh Swwhwlwhofndip hwpng £ Swdbfwmwpwp
b (pliby, pulp whqgudbbpf mbuwgdw il wpwgniffymbbbpf mwp-
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Puwphnd spumumbpp nddwp b opugmmpby Spdibpnd gl
Ebfunpriflyul dpuw, np gnopupwiygneg phghlwlul puqluhf Sw--
dwhwpgrid ponp puwqugppobbpn wufdnof b dgnqulhulh nudfy
2hnpshfs ,

7] gpuwlwygnoff gnol, Fulqd'uﬂﬂl (}lulmllmllliluﬁhr‘l] lfhz
ﬁmﬁxﬂlu}nuf b Awdwlwurgbr, nruby il jud Jh fwlh pugugrhs-
ibr nibbh fuwdwlurghg fbnwbune fwdwr  pujwrwr  wrwgn-
pyniblbe:
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Uynia hagdpyg, UYnipuplflip [RR] Awdwnnphly wnwg £ pughy
dhly wy wmbowhbn, npp Swdwdegl 1T wmfigh plhwlynffyls Jhy
whing b Swhnpubl ny Shwd Sbp, wyl bppinwuwmpy  wuwmghbp,
apnlp ppkliy phngfind mwppbpdnod 6 I npuyp phwlynff gl wm-
nbphy:

lflul Pofnd E, onp plgigby wumiqogfi b{nungg[uu!ﬁ wmhune-
Pywl, wybwybu b qupulmpluibph bfnygnogpugh wypnpbdf Sw-
dwp wyu bphphimpuwbppn  wpdwwwlpul b ll_(:; wumbwnny, wyu
Swpgh fpw whSpmdbym b hwhy wnlby wibf  Swhpmdmulnpbi;

’7[1 dwdwlmlpln Jhlp dunntiwlighy bhp [23], np I I I1 infuyh
wumquple phwlpnflndibbph wpwgnfliodbbph pogfudwh opkip-
Lhpfe Fhole byuwd Suljuwgwlywt mwppbpnlndep whShwppi b ogupd-
Laul Jhlp wmpfpy Synepl Bfnpngpnt whymdbbph  ffbpuphpug
Euffugpnifdgniiip: I"pn,p, wumgbpfi  wpmgnfendibph pugfudwh
opkliph Jhy hpwhy thnfuwnupd Shpdbgmdhbpp wygbynflyudp mh-
qp ndibgnyg hnhnpuncflmibbpp wwSwhynof Bi 10" wmwpdw lwp-
g b wnfbyp bpliwp Fnd bmbbp, wgupbpi’ npindng wumgbpf e quw-
pulpmplpwtibpp wwpfep g whqud ghpugubyng dudwlhmludf-
gnghbps Uwlugl Upgbpp b Odwpgohinp gryg by mofby, np btk
plgnidiblip Swpuilpnplioynud pudwpmp o] qubqdwdwpl Sop-
dpulbph (opﬁiu.ul[, 105—10° wpbgulilughl zllufuplulr}[r hupnp
quiligué  ndibgny qppog  wilbpl Swdwippbbpp) qognflndg,
s o bpf wpwgnFyndiihpp pog ol wl Sy blpumbih dhnginfunc-
Pynibbbph Swdwp Luil4[uuo‘l.72u1 dudwhwlhwdfigngp dhnppwbinf £
Ty 10°—10" wmwpfuw huwpgf JEdncfyniip [24]: Uu[ﬁglip[t L
Clll.upgzﬁll;[r plignidindd B, np fhp 9‘wlwl[m[1/1w_(nuf gnpénuf £
Sbklig wyng Shpowbipgdps Uwlpu gl wywpgfnof £, np wyumghup pligne-
bhynflywl ghuypnad by wibpwl JhS thnpnfumiffynih, plympufpl  F
nplt Swpft Euffwlwdwlwpgh Jbhpmdnifp udbpfply bifFwSwd wljp-



Guwjulwhlwébrp Ednynighwyp dwupb 145

gp, wwlmbgnid b wunnbph Lymbph Shopl mbagniffynibp swin wi-
qud ghpuwquwbgng dwdlhmnibp:

ﬂLum[l, hupkif £ plgniliky, np I wpyp wumqgughl phwline-
[yniip, ul"ll[ﬂ:lpil‘ udbpply Euffwlwdwlupgbph Fill.ui[anﬁ‘{nLilil
wnwgwyghy b wpmgndfygmdblbpp dnmmdnpuybe wiogfief ulgpiio-
Ll pugfuncd o, fiyiypufls G nihify Dhplpugnodu;
buffwgpnoftyuwlip, np wyu wumighpl ppbly qupguygdwlh olgpiolnh
thnynud Quwpng Lhl Shghlpmlyut l[z.unm.gl{ulépn;[ bdwlh (puky I wh-
yh plhwlypnifd g wumghpfis U/.ul[lu.(f:, hwpnyg b phpdby gnopy
shwumbp, npabp fhugnod i IT nfugh plwlyniffywis wuwmghpph Jky
bguwé wmwphpuw il muwppbpnffyndilibpfe Fwupt L, dwuliwsfnpo-
wbu, hpwhy Jhy Swdbdwmwpmp bpfnsowpn wumphpf waljugn-
JFywls Furu il u_(uu{liu, Swdwdu b ”)1:[117/1/1 [25], Il infyp plilysne-
Pyl fby hwl npry pwiwlnddgudp opylilpnlihp, npnliyg qupulmh-
huwlywl nughdpbpp «Spuybppnpulwiy b Uyu opgblpntihpl  [fifnud
Gkt IT wnfrogf pliwlynifl gl phinpny Ghplpwgugnogfolibp, wyg [Ff aof
NGC 5694 qhguwdl wumqulngmp: blilb[ﬂl[ wili puhfiy, np wumn-
qhpf nughdpught qupddwh  Ehbpgpwl gopdhwlwbnpkl fuljpolh
shnspnfuncffiniblibph sf Buffwplpfnof, fhhp whinpg £ bqpulpughbbp,
np wgu opgbilpmubpp Thp Fwpuwlpafljugnod wnmgughy bl ofbpebpu
(pum Gupgh 10° wupf wnmg):

Bpgm b, Sbwpufnp £ hwh dfp wy pugwmpndynid, apf <ow-
dwdu gl «Spybppnpwlmby nughdépbpny qupdnyg papnp opybiljuntihi-
pp by drn b Ehby nepfy gqupudpnfiljputibphy: Rugy v wilbbfiy
wnwy bpuwbiwlnud £, np ply-np wyp gupulpmplpaibpnod wnwgulino?
b pquin fhS pulbwlniffyudp Spuybppnjwluh opyliljnlibip: bpuling
fulp ofp dpundnud Fhp Cwpmlpnplwgnal L owggpup oopgbilpnbibph
Burginli by ulgpnihpw hi 4flwpullln[1nL[JJnLiI[t: UJHLU hngdfyg, b
odunfmd b «Spuybppnpuljwly wpugnifouodp, wnwgugh b Jbp G-
pulpmpliugnd';

’-lbpgzuu{bu, dhip mfyuyihp nibibbp Lwh ghgwdl wuwmgqulng-
whpfp phuwlynftyul fbpumpbpgug, npnbp gubynuf ki Jhqulfig
10—239



146 4. 2. Zwdpuwrénidymb

100 000 wrpublifiy unfbyf b Sbhnwnpnuflyuls fpu i nprbp, $h-
urhmpup, hpnp dhwppummlulibhp i’ dFhp q‘wlwlilnftl[w.{[tg hend gy
guspulpnfiljmbbphy: Upuby phalpnffyndp owppbpdod £ wfbyf
dowm qnbfng ghiqudl womgqulngmbpp [R6] L dwubwinpushu
NGC 5694 wamgqulngnf plhlpnffindifig: ﬂLum[l, qum wpfliu-
bl fyfplibp bfunpby; np NGC 5694 b wy Spuyhppapuljul op-
Jhlenubip Lhnphbp B4 gy quipmlpinfplpwbhbphg: Zl?mlu.u[zwp, fhup
whing L pligniiblip, np qpuwlbp 11 mpwyh phodgncfdguiye wwmjolng
bppuuwpng opkilpnbp ki

Ugnea fnugiifg, hwpbih £ wbnghy, op b qupgagdwi npeg
thnybip, npnlip Swnndy by ubphlpulpuls biffulwdwlpmpgbpp won-
nbppl, puyg Sunnnddy ki Swpft GufuSwdwhupgbph (alufwnwlf)
plwlpynmffyumip: U.Juuléu, oppuml, RR 'Pfu.upﬁ wmfiyfr wumgbpl -
whufy thnybp ki, npalignd whghnod b I mpwfp phwlyncf o pu-
Yl gguygp dwoeps GE wyg Lngh shagny whghbp Wl I wpyh
phulprcf b ggugh dwup, wgqu RR Plwpfe wpup wumgbpf udhb-
pfywlwl  Euffwlwdwlmpgp 56 Fpwoepl dbbp  hgpinbbp wyn
thapnfumlpnl wumgbpf Swpnion Swpld bbffwlwd wlwpg:

Uyu prpnpp winfuymd b dwmwéhy Swpf b ubpplmlyuml bbffw-
Swdwluwpgbpp wungbph qupgugdwl bplyne nwppbp nogplibpf
s frls

d‘[umlilm.[ I wpyp phwlpniflgul dhel bpfunwuwmpy wumgbpf
gnyneflywls Shwpwdnprnifdgndip, bpphdl phpnod b bwh o wyl -
twwplp, np I wfpigp phwlynfd gl Shy jhwl pundwlppfingwf qulig-
Jwdugpl fpgudwdnfymiiibp, npuykugh bpwhghy lwpngwbowgfi
wrwgmbmy bpfunwowpy wunghpe Vwlo g wge goswmmplp Qupng
£ bwlpwl Swdwpd by wgbpwlh dwdwhmly dfuwgl, pubp ghn bbffw-
’}[1’[’1‘_‘)‘ [;, ”[1 luumflb[lb u.lrlLLlZLuilnLLf lli.’ l)’/‘lq.lulfl.uéan!ﬂLZli’b[l[lg:
Plugbiu Shhp fbpp Lahy bhp, vhwp b Swfwbwlul Swdwpby f jno
whuwhbmp, apf Swdwdeyl fb wowmpgbpp b fh Jhguwdwdnfdyndi-
bbpp Swdlwmnby wrwembinad bbb wibifi ppin gryugnalikphg: Uyn
qbwpnud I wmpumf plhwhsocffywl womgbpp whop b ombiblwh wgl
wnwi’&i’wé‘wm[["lﬂ!l’Li’[l; ﬂ[’ fl[ﬂuilg 4&[_]’ LuilLuzulHnrl J{lq_u.llfulénL-
Pynibbbpl odinfwd (fhkh Swdbdwmmpmp thnpp qulbgfuénd, nph



Swjwlwplubbrh binjgnighwh dwupb 147

Shwnlwbipny Fuwpmlpnfiliogf Buwpfaflynibfg Jh& Sbhnwfnpndffgnihi-
bhpp ofpu quwbgfwdwfil dhgudwonffymblibp fhlp iEbp ghunuf:
wumghpp qupgugdwl ghndng wmwpphp thnybpphy  Swmbwuba
npnbp b Iwpbuwlwbihppn, np whd pgwlplinpbls Swonpynud 127
wiumgqunwgugdwh aypnybufl: Ubky Pofnud £, np wyu pdwumnnd
ghwnbpfipbbp wbih gnun fpupng i wmwmgibp ghiqudh wumgulpneg-
nbpf nwunufbwafipncffpuls Shongnd, npnlp fuwgidnod kit IT wfiuyh
Pﬁwl[znl,[J!u;il SurgpmShny opfilily:

Zwd gl Dk Z_!npfllipﬁ [27], gbnpuwdl  wumgulnigmnbph
gpfrnif S wbumgdu gl wpwgniffrikbbpp Qwpng Bb pusfwpap sw-
] pugumlby Suguluplugmd Lpuby nogughd Gud o
Agfwé nghdpbpny qupddbim Juwplpwdf Apdwh o pus: bfik nughs-
phpl ppop egqufiufih ki, wgw wyhmp b plgmbhy, np ghgudl wum-
quilpniywbpp gropy bh gy by Frspulpnfilyugfp hbbmpniwljwl fn-
phapy: Upwhguduwgl plholpul £ Pofned wili Ebfungprnfyndip, np
’qfu;l.u&b. wemngulnigmbph Edfwh JhS funniffyndh nibbgng gngugnof-
Bhph wrwgwbnuf ki Puwpulpnflpgh wdkbwfupn wppnogFool: Puyy
gy ghuypnof Shirp Swlgnud bhp wyl qunquithwmphl, np wumghpf
el pulpt wnwgmynafp Alwpuidnp £ Gwh I wmpyp phwlyncff o
Hhy: Lipunfap b, wibnlbmb, np wyng mpuyf phwlyn ff gl Jhw-
ﬂu:&‘ ghqudl wumgqulnommbpf Jhy (mbing Fwup bngglighy wao-
guwghy £ pbs-np fufpbpnul, npnlp, fi mwppbpndfnidd gfundng qpi-
aqudle wmngulngmbpf, odusfwd ki highy gpulpwt gphs] Eibpgfo-
grifs Uil wigu Swpgh Jbpaplpyuy qhmngulub i gughbpp po-
gl gniff ol wpumSwand  Swgfif [FE pFwum ndif pqupnilimlhy
quipgughby wyg Eaffugpnfyndip: Udpnngy wudwép fhmgnid £ gl
Awuph, np ui])lix-lllluxl]wﬁ lﬁﬁpm,ﬁuul'mlluxrqurl: wumnkrh anmgnufE
phpulnd };ﬁlurp ~l;_ﬁp_uxﬁ‘u;;,fgd}u}r(}hr']l wumnbrh mmu?_ulgnuf]lg
gufxliw]u;



148 4. 2. Zm\fpmx‘&nld.]mﬁ

17.  ufyulyub GULARSPUVELP ULUPL

"lbﬂ[l Shlp phipmbbgplp, np  wwpnipwflibpp  wnwgwgnolp
Swlwmfy fuwydwé b hlnuf hplhbwhp qupmbmfplug &bwdnpdwh
b Uy ghuypnud Swgnud b ulpgpbwlpwl hnphafe pudwihdwl fwp-
bhuwél winnighine Shwlguy Shwpwfnpndffyndip; 'pulilﬁ np thnpp Sw-
Juy mbbgny whgpbwlwl Gnpfigp bp Quwpng adiklwg wpamdwl JSf
drndblin, nph gy Fhéncfyumls hmpgph Swwuwp hubp qhondng wu-
prvpmdle qupulmpliwbbph wnmdwl Jb& Sndblmbbppl, wupw bp-
wugfwhp Shpmniflymdp hwpng b opudwpupd by aagle ghypnod, L@k
hugdbp bY nugqdwé: Yy qlypnod whnp b vyumuby, np Gdfwh qrog-
gnud wupnoplibph npnpdwlh aupgnddondip wbnp b Swlunfip (fUfp,
180°-pl fnwm (fiife

Uyu bgpulpugnffynibop wmnegbppu wbnp £ bhunp mibblieg
cpy Awhgudfwhp. 1. ”iwanprllipﬁ gougp whmp b dhlmiumywé
(hfe Gl Awdwimby wnwgmghy b bpbp  Fwpdpl, wopw  bppapy
duwp iy vmwgwd dndblimp fpwpng bp Swdwlynk;  gfioapldng
grnoggfr phglwbnig Sndblmp: 2. Ubtp whwmp b Sunfngdwé (plkbp,
np nfuawplfng qrygp $hablulpul £ 3. bl bplne quigulpo bl -
bhpp Phpnifpymbibbpp bphlhwpl mpnpumf Il wdp 90°-fi fnn Eb,
wupm Eplne gl plpnibpf fndbimbbpp dhol phljpud ppoilpoi
wilely gl 180°-fig dfi shnpp bqdbyne qbwypnad Jhy hwpng b Py,
np wwpnplbpn  hwfuffdws b Sulpmnwly  noggacffyndiiihpnd
Nuuinfr, wypypup googgbpp submp £ qlinwplplBle 4, wpnp fFek -
of nupgniffyndip whap £ purfwljwblingudy Sumwly wpunwSw g
1lips

Nuyyndwpp winpuep pupmbqhbiph o po (npnflg dhp wumgungfi-
muwpmbnud ghn jpf B umwgdby)  plonpdby b Swilfbdwmwpup
uprgduin Ll{Lu[IIIL[H.UﬁLLbF/F 20 gnuyg, npnbip pum 4ilu/[1uu[n[1[1§1 pui-
rupmprnad bL bpdwd upu S bbb Uyu 20 qrogbphy Jhuil bpkp



Gwpulnplubbrh Efnpnmghwh dwupb 149

gneggp gnoyy Ebo by wupnogpulibph dpumbewl) negnoff il
Sblg wigu qhuypbpnud ofp Juplif jph Junws (fuby, np Jbpp [Fofep-
uwd popnp wwlwbelilbpn pufmpupdnol b Uyneu hnygdpy, diw-
ywd mwuliygnft qlhyphph Fhy fu fh pwlhp gnuyg, npniy Jwuafl fu-
pligh b owlighy, np owgg muSwbbpn JbS fuumnffppsfp pufwmpup-
dnud ks Upwlg [ffnud 58 NGC 2207 — IC 2163, NGC 4618—4625
L NGC 5394—5395 gnugghpp: u_!uu.[ﬁunl.[, fblip  nhn Llli[lz-
buwhwlwwyby (kup hwpng wub wpgng dhm, FE° dpwgh JhS
dwwwdp b oywlywinfngd wupnopulbpf Swhwgfip noggafdndi-
bbph hwbnbp Jhlninwgus qrnogghpnol: lh.uu/[ul&[rg Jhp b, wwlpugh,
ap wgu hwhnkp pls-np pdwuwnny wnkigf ndlifrs ,QnLJqﬁ Jhpp bLofwd
dhlpmeumgmdniflynihp whinp b Swulypbiny wil pfwwmnf, np gl -
dag muwpnyplbpf gpemljugpnid qualifng  dgneu quipuwlpnfpljwbbpp
bpwhy Swdbdwm quur hinpp quligfwdlibp mclihle Zhunwppppuljuh
£y npowyg /nfwumnll M3 L M33 qwlwl[m[il[t.uil&p[t DnLﬂlu{bu fyou -
pog bi gpuowplplby npupbe Jhlnismgud gnigg: Puruin £, np bpwmbp
ygrryg bb mwppu wpmpmpuPlibph Swhoghp nuggnufd g

huly bR jumldwbdmlpbhp Jhlnoumgumd googghpnd,  wopw
hupbip b hulig wnbihy wl ghuypbpp ofpo, bpp fudpnod Swlngfragndd
ki fipwp Sk udpeny Gy wd bplpne quipulpmfpljus ﬂLﬁ[r;ﬁ bl fr
Sudwlhwpgnud huwdpgny Guupfwé gnepmpwliygnep Bplpne quipuiljnf-
hw gnyy kY wwppu Flibph Swlugpp nuggnoffynch;: prl[m_[liunu)‘
quilifng qupulpmplwibph Swpnbp oo fpwp Sbw wbpuinfwd
bplpfapgulp-wmpnipudle gupulmplubbpl bplbip qaeggp ponsfwpo-
prod b owgng Goggl Guwbhnebfle Uby Jofnof B, onp owgu Swpgp ngunfp

bypwhwygnofynch, Nueniewdh qmlml{mlﬂim&b!‘}l f})llqll—
Luwlwb qnyqbrh dbdwdwubnipyjué  Jdnm pmqml}r‘l‘nz&hpb phbrh
nupynipinihp fwlwughr L:
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Loyvbhrunrwr

Unrqub. «f phulpniffgniiy b oIl phulymfdgndis wmbpd plilibpf
pfwunl, puwm bplnogfpl, wyhinp £ Jhpwli by, Lk Spbybppnuf
Shlp gpnnud blp Efnpnighugh fufiuin wmwppbp Jhlwlhhbipnud gpen-
bpdng qupwlnplwibp: Cuww fJuy Jpmlynd qulifnyg qupuwlnfil.. -
bhpnud Jhhp Uhplwnidu gmigh gl Ehp qlpudl womgquilngg-
whph Lwd, wibip onon, wlygfuf OFJbl[lnil[i[Ifl dliwnfnpnud, npnbp
hwpnyg b ghumwplpdby npeghe gligudh wumquwleigmbp finkhyg Efn-
yneghnt qupgugdwh wdbip ng dingnd: MYofup hiptibp bl wlh oop-

Onrw. bu Ruidf wdusgo bid g-p ZwJpr&nLLf!wilﬁ Sbun gl puwlnul,
np fpul bplingfukp, npnlip, puwm bplng i, dunninalignol Bl wgli-
pwl wnkgddwdwpl pliy-np dFp puwh, nph wmpynul § fuulpmd by
wyl dwufl, Fh goih npny ghuypbpnof wemgbpp b wnwgmbnyf
nupquibf dSpgwmnnqugpl qugh poowgdwl dpgngnd: Ugu ol
gnfpudp ko Uhmnf mdkd, dwulunfnpuwwbu, Opfinkf o fgud -
Snffywly Swypwihn bpfunwuwmpnaffynidhp b pum Eplnoffis Opfintfi
whpnegfipy popu qupefwé o pubf bppownwpy wemgbph o dhS
Lu[uuan[J.!nLilinp[r: ULLI[[LM!ZI bu df phy huulwéned bd w gl Fulf:nuf,
b ™ gy gl wrgosap S o]l s wii-
fpthih bphnuyffubip, npnlp wipppu g bl w by frup 4'lirluuﬁn[ul_ul[wfl
quiguitpuph phgadinufp, bisupfupls qwlwllmﬁllwilbpﬁ purdwhid wl
qurquifinpl £ bu wnuwydd pum wnmphnffyndiibp b nkulinod
plgpbd wgl wbuwlbnf, ap o nfosggeyg gupulmplebbpf Sbo
hwwyfwd nuwgpawgpinphbph dhé Swunad wyng dhnfuugpbgnffyndip
ppwlwl pufuncd £ Nep Lwdpupdnof pubp goyyg £ ounfky, np Imy
nuwgpnwnpynplbph Sk fugwd qupplmplubbpp e puge-
nply wpugdwnncfd gl opybilpnbihp Bl f’)w‘(g wyn  puwbp o funancd
pusfufwl guiguthupf ghid: Uyl fpupng Ebp o gl hpwhwlhhby, np nw-
gpnwngp g pinwhugne Swilwmp Skhp ny Jfough pufufwl  fuphp
niliblip, wyy Jf wyliuyfiuf pufudwl, npp wmbgf E niiblinod Sulj qu-
qudpnfpilptibpf Jhol, Phplu wh wpupm By, np owgu Ruljun quupuily~
wplwhbph odwfwé B Sgnp nwgpnwgpnephbpf wnmgugdwlh Sw-
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dwp Fuwlpnd Dywbwlnfdynds mibibgng npny Sonnlmfyniibbpndd (oph-
bhut, puduwhwbmgudgs Jhé ((4Luln))):

iy Jbpumpbpnof b owgh Shwpunfnpnfdpubip, ep gogulpmplo-
Ubpph npay hnognkp, Shp Swpwlpofugf pwgbagng wumguefgnen-
bu Swdwduwl bdy np Jby Swdwp Sumpbph i pupiakpnd wyb, pumn
bplnggpis, sp hwpng ghndple $SEppd by Uwilwgl, Efpl Yuogupe oy~
mp nilblp gpuwlpwt Fabpgpo, wau b jbp jwpng wifbh 8bp (fi-
M 87 quipulpn plju gnod qinbndng ghiguwdl wumgulnigmbph  gnobhbph
wdhnidbpp Spdwl Jpw hwphf b Sfpm plonpnufd o humwpby wgn-
Phplhu wil spwunp, np Bby Swpnbp pognp Eppyuwdl qupolpofiljo .
bhph gnolibpp bngbl kb, Gogbeghy Swobwhynod £, onp Unigufi
brogimp ofr fpmpnn quin widbip bppanwwwpy (kg

bpwhyg Shn huwdmd qugugpl 66 qubigd wdbbpl wihgu gf wl pugw-
mpnefFndd i oy Swbgnd npng, Thy wnwydd ny g Swbinf wypng b~
Lhpph pppwhwlihbpnods Uyl gququipupp, oppte Swlhdwé ERL Shghfy
dh pubfpiup, Ebffuppnd b wuamghph b shnyne pum dhé quligdmé-
Lhpf gqpudinwghnl hnhgblhuwgpu il Swmgnpynyg dfponiugpli upu -
Juwdbbpp hwgdbpl qpupumwghnl Swdwlhwpgbp, waw hwphif £
qhwluinby, np bpwhy qupgugdfwh wilbih ng ingbpp ybing £ Sw-
privgbl SEydSnyggwl pun wpwy wvhgdnods Gklunpnbwljul e
Pyl ne Bbpnudp huwpng Eb Swoliby wglyfup wpdbphbpf, npniy
Rudwp biffugpnod b dbd pruhwhmfymdp Fhgnidjwgple Eibpgfiugh
wuonnmieds gy ghypmid Swdwlmpgp  Qwpng b ogugftly, b wgu
chayned Snupfe dhy wilmninffynep hwpng b opufwpup (fliky

UV Qyuimkng, puwm bphm i, Swulwgnul ¢ Thmwgupulpnfpliugf mw * 1010
J 1 r [hny g qu reer
mwpduw Guwpgh:
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u!u Euffunpnfdgniip Qunnlpmbu qpudfy b quninof Shulguy
LJ{!UUIKLU![DIF/HIL[“

1. lwghimgny uluLnlluJLILﬁJﬂLllileﬂLlf npny wuwmghpf  wpugne-
ﬂl{nljlilb[la z;b[uuzyufllgnuf ko gl wpquL[J!nLililbp[t, npnhp lLwpng
ki flipugpiby guwllmgmé whuwlf qpuffruig fink H#n[uw:lr;lignu
Pyl bpfils:

2. Pwyuph quibigf wéhbph hpLbinfl Eibpgfruh Fusprlpinfrlp-
gl Swfwlmpwp Jf dfinpp unfbyfr ThS E, ple wigh Lubpghuwl, npp
huwpng bpooupur g wloofnpd o bk O~wumgbpnd Swpmigfwé gpp-
gqpanuln:

3. Zblﬁnufﬁ pwinalynffyniip Pupulpmplpgnod Fofned £ urf By fr
b, pwh hwpkip bp vwwubky G ghrwluwmm$ phygSwhoy pnu-
wmpncffpnl Loumwphph Swd wprs

4. bplwfthy guwdp wrnndwph lopn niibgny  mwpphpfe gy
u[pngbuirban[ u{lqufLuillul[ﬂ[ﬂllua' sz[unuf'[r ?wlwllmﬁllw!ﬁ Whkpuncd,
pum bplngg Bty (fnd il Swdwuymmwufuwlh b gfmfng puspfudwbip:
Quipguigduwl Gnp wnwywplpwéd wwppbpulp fpep jupng §oogliky
Pl pugpudwi b Ph Spgnuljupl wpngbulibpfin

Shuwlwhnpkls hwpbip b wuby, np bwfuliwljls qugfig wif byf
Qg b wuwwlwy quin quiligtf S o g fils frummugnudlbp, pwl wuuigm-
N quiligwmdbbpfe hupgh /ul.nl.ugnufillip: Prpne wnljugniffyniip fpra~
gnng k hwplhnp ghp fusmquy g Bl hpnod Ifwn.wqu”ﬁml([lfl
anlLul[nL[J_(nLilillip[r Lwpgnuf, wyuSnfbipne Sunfp ulnlLfoLufJ puf -
frbrwrjurefr Eplpwpuilinafyndip, npl whlpmdbym £ ppgwlpuypft mnep-
prybiunmlmt gupdaufbbpn] wy gl npwmd Kb frwtr~
gquipdwbp g wgphing 8wl wp:

UJ:I.u[[lu[r upu g fFynihfi yugdwnnifdymilip hupng £ L pwm LbS
dbtiby, pulip np wpupy pb, Pl Lhppfl wuwgfynidify blng Swnwgug-
frulp bl fSwlp Qupup” wpggnp pudwlppbowd wpog whgbby vp-
mwphl phpnkpp $hS Swumndffyniiip Zwti'liiu.u!i: ghuu, wgu bphk-
gy prdwlpubpl Swydwgbey £, Fhpla 1000 whqud wibip Swq-
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Junby, pwl ghphinphpp, L wignp wumBunny, Sbgu ofr (pUf gl i~
dhowlwhnphl Uhwmby wy qupmblpmplobbpnof

gl by puyg bplpupudgfwéd dwebpuwlwl guymbpp, npnig bp-
Lyl prdf whgp £ ndibbnod wlgpbwlwh whpdnulp, Swiwhwpwp f
fluwlf hypubl Sbby wdbhwfuwy JhSwhbbpnod oo Swhbyne wh-
bymiwgple dnd blnmp:

Lbumppppp £ bl plfwmbwy, [k wpgnp (bl qupng wmhyp nihke
buwy, b wfbip Fb6 Fwugmmph wugfyniilihp, npnip bR whghghbl
g-p Zwtfplup&nuf!wil[-l dwmmgblndlibppl vidbp domply  Fowgph-
Unufbbph: Fnogk bnogbpuly prgnp E qupulpmfplipwhbpp  Shfnuf bk

Hnﬁl}b. Uyu dngbif fpum Spodtfis Swpfmudbbpp by uljuby bd w gl
dinynud, bpp Swqfwlwmpfwd b Snpgf Jwnlwligwd ulpgplim byl
trepy pddwpnfiyndiibpp, pugg dpigle dhymughl nhwlhgpubbpp
uludbyp: Yy whpdndp Qpbp wpugnphll wpwgugng,  dplgghn,
wilbifi nig, qupdnidp hpwpnidiwlplp wnwslby hudd oyl jusfing
Ruwumuwnnds wpwgafpudp  gpudpmwghnl wbqgddwl Fhongnd
wgwSadbnd Fwpdip mwpwydwl b nivwpdwlfwl Swdwmp upu-
Swhgdng bubpgpub: Gpmwg bhpSnupp  wyqufof  spugfwlibbpnof
uljufng dpyndqupte nbwhghwbbpp Gupng bb Swphwgpupup $wh-
qbgliby gum nedbing wugfFniibph:

Twf 'Pr‘li']. Ywmgbpl wnmguydwih wil whumfynilip, npp dwuph
bu funvbgh wyvop wrnwnin b, pum énL[;Juli/ ilﬂl.!ilil L, ply .4bi15 Sh-
duw dpmpugphy 9'11[:;[1: bu fuwpdnud i, np 9’r1[i;[ril b oyl
il quiquihupp, np pegwgng hnopnf wnwgwgdwh Swdwp ww-
Suwlgdnud b ply-np dpgnchumgpl Eubpgpugp wigumnnode Ggumby ku
hygwihwlwgp by dhugh bplne hhn: U‘[.'gwuunlw“/lil Lyncfdf ehpd
mppnofFubpnod (HII) Swhafiyyng  Shyd wh wumfiuwhp hwpng £
whbgp gliby winghup Jf qubigfwdf npuguf, npl Swdwuwp £ 0
pulfi Swpynep wpbgulbugple qubqdwdh bonp Bh S pulfs
wphquliughl quiqudp: bphpnpy, bu fjupdnud bd Shpn £, op
i dfp dwdwbmljwdnp b6 cwmvmgnufy  wgqundwd  Ehbpgfugh
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puwuklSwpp vwSdwbpl Swdwowp fh qubigfwénud bypud Fhonilu-
bl Fubpghwb, wwyw qu pufulel jhbbp undnpulpuls wumgbph
dhpghmlpmbimn by dhwdnpdwd fufph hhbbnfl Ehbpgpwh puguon--
plpne Swdwp:

ﬂnlnpnl[ﬁil wyy wpnpikdp Jbpwplbpguy Jhhp huwpng bhp Sh-
quwmwl by leuuf[t funupbpl wil Fwupli, np Shondpwghls plwgu-
Junfe $pghlnulbpp pubwp b qupdwbeghl, bk fly-np Gupgf
«ffnognoff iy (mlifui/ﬁl[u/l[tuil [ufluumnt[) dhynilpuple shnfuuigb-
gouflymbibbpp Swhgbygbbple bnp Lymfp wmbgddwip, pluybu g
wwlwhenud b wmwghnbwp Gnudnpngpuwh: Uw, pp S6ppl, Eifdw-
qpnud by onp bnp bynifff winbgdnidp Qwpng b ownlpdby o wppkl o go-
yniffyns mibbgny bynff fumwgnfibph Sk Uyu guquipinpp Y-
by phgndihyf sbp wmwghniwp whunffpuls Swilwp, pubf np
wiyl, puwn bplnogfffpl, cmplimp [ Swlhgbghp Puwpd  prnmwgnofibph:
bPh, vulpuwl, Gop bymfdp bplwl b ogugpu pupdp Ghubmfily  obp-
dwumffwhng, wiliybu np Tt s hupng b wpwgnphle gpd by, wogon wgu
wnwphnflyndil wpnbl of hwpng nodf Jhy dig; bu ny dp Slinhni~
Pynite 260 winwmghy, pugg hnogbliwgh fif wilimyg, l[l.upnﬁrl kir wipngnp
bfwl gugquipwpbbpp nplhl walynffends niliblog Luwdpupdnof pubfi
quwpumgpud wpunnlibpmgnalubpl Skmn:

UuibﬁﬁbJ\be. Gu Swdwdu s bd Uwpudfo $hin, np Shbp Lplp
quipdwlhw, bfFh qun finpp pwitfin] puuwSy i Gp puphnbbbpf [Fhop:
bu hupdnf bkdy np dEup Zuu[-u.quilg eh; gfinbpplbip nJlbflg g
pubbpp  dwufpl, npybugf wublip, [Fh n[unb"rl, 1;‘[1[1 A ﬁilzu{/:”u

Oorw. 2bwmwppppulymii £ Fopqp buffungpncffynibip’ quigh ol frofr
frmwgwd quubgduelibpp g Fudul dwupl, npnhp juhuwquiy Jk&
niwpnflyniip Spudfphy wgl diwamf Jpuw, np qum Fpfguwdle
gupulpnfilpmbbp mb bl qugqugple fufin dphoncbip, Uy Shynilibipp
Jhpghipn Nupndwpnod nwnafbwufpiphy £ Ounkpppnlp: Upwhy quilig-
Judlibpn 10° wpbgwlinuhli qubgdwdf Jupgpy  bb Jjuf wifbyfe
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.ﬂpnz nhuypbpnod wiu lfﬁgm./lflbpn WG UL ki gnugy wmuigfu,
nuphy ghyplipnud wpunggn gy 2Bl muwphus Yuwphfo b bbfwnpby, np
M 87 Fwymlpnplymgp pfp fympny b wnwguplpfng nfogf dhynciu-
gt cgbpumingpy Jf wugffndip wpggndiph dusep hukp:

Zn“ Uybr wpragflyniiip, nph dwufili fjunuby 9'nlf;[r, puw bplng i,
pudwlwbfil bmpp pul £, oy wylngfiufr pul, bpp wmbgp ndip JFh-
guclp gl Fubpgpgh Sulpo g lpuh wihgunnnud,  filiyubu  ghplinph
qphwyprds Uyn ymmBwnngd fifnud b, np ypopibdp hupdbu Pb -
g b opduwgfilpugndde fiky, wylngbu np nugpnefywl boowpdwhf
pqun fhbd quligfwdhbpf Rwdwp ummyhnbwp jnednafibph plilrp-
fnod s Nuwpgiby £ Jp Shnwppphp wpgynilp, gl ' wwmmghninup
Jynu@pgmipugpubibpn pugunmubiu hnlofbljmfaf Efe Zhmbimpup Sfi-
gmilpu gl hphnofPubph gubljpogwé wpgunfphbpp Swdwubn fpowg-
S B Byndfif Fhige U Gguwbmblnud by, np bfFh filig-np kS quliqifwd
,Ln[1n41lﬁ O-wumquuthygninf, wuwm ppw 4'l7mluuilgru[ winug gud
awumghpl, hpking ulpgplowlpu® puqugpnfdgudp, Sunfwhwpwp, ppuwp
Tifly bl

Gwgdwb. Prep fphyfp wil duumnp, np qupwlpnfpljubibph mwpfep
pugdulf qupulmplobbph gpguymngnf Of o pulif wuppkpne
ynide b Bpgyn”p v Dpwhwlned £, np wnwymygnidfy Jfp pumbf Jh-
Jfwpng mwpp Shwn qupulpaplobbpn whlbmwinud b npuby wyn-
whuler

bu mgnud bd obpuwguniiog wllgnddo g fl dndbivnf Swpgplhs
Doumghpp &lufnpdwh ghigprad @fmd b opdifup £ wpurnlybpghihy,
np dwpuffuy whlyndoggpl dndblin ndibgng Jf wamyg lpupng Ep
sy Tgmefth bl folon ffalfge

Qwphip £, opptimly, Euffwnpky, np uhipddwh wilygnilo gl dn-
dhlmp Syl ol b bynddfi Dhppfil wililygnidiw plr Sndblnp Jh:
wlpu g wyg pwip pjun gdfwp b fnud, puwbp np ”’lwfll[ﬁ Suruuni~
winchip gunn dhnpp £, Quid, wyy fenuphbpny, wumnnh wpmfwhp Sw-
dwupu s fuwiing pfwlumgple [Fefbpp 10® hwpgp bb, wibyhy np
neghdpu il wilygnidim gl Fndbbnp qum JhS £ Spgflnutibpp -
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[m‘rl b wpgynp wumbbpughby fJ!nL[Jﬁ dhy wilyndiugfils lfrn”iilm[r
wwSwwhifwl ply-np dhong:

Gwhnpwgrnipynib. U gblmgndp Shphupmgbout ¢ 4. 2. 2wdpwpdnod-
Jubf gqupulmphwibph bfnpgmghugf Jbpwpbpgay Shmwgnmncfimiibpp
wdblwphy wpumgpwhpp, {bmwynnmfmbibp, npolp 4fdifmé bL g~
pulpnpywbibplt 0y wamgughh phagPp qubgfuéwpl Swplphibp wyupa-
bwhnng fnppglbipp whmffnflywl b qupulmplubbph wnwgwgdwh b qup-
qugdwh by bpwhy npnppy ghph Swepl whgpnbpnpkl hnp wwmlhpugd sl
dpui: Qbhmygmdp $hé wygbynfbyms b Foghy wpewqupelofljolel wan-
qugpmmfliul Shnmwgw qupgugdwh dpu b fefwbb; bopuglwflel Sbaw-
g ffymbbbp, npnbp Awwmwmmd bh qupulpmplubhbph Efnggng frogood
JpPluwpl Fwopmwphbph whiugnd bplkagfFabph (wogfndbbp hophghl-
prul, hnphalibphy bynfip d6é qubiguwdbbpp wpmwdfidnlibp b qugp Swi-
pupn wpmwAnup, Sgnp nwgprlwnwgugFedd bowgl) Suljwgpulel ghplr
Fuinpl wyiunky pwpuppfud bgpulwgnffyndbbpp: Pupuwlpplubbpnod  wi-
hognids BplhngPhbph wypnphd e bp bdppfmé Upyuggughl womgqugpmmlpub
Shmffywi M 29 wpdwynghnulp, npp wbgp adbgun] Piopulwiogf 1966 .
Jughupl (HecTaunonapusle siBJieHUs B rajakTHkax, dwgy. UUZ, U, bph-~
Juwl, 1968):
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Ubplyw ghlinigddwh by Jklip hpbbmphblp wpmmgupmljufilo-
Apwlt wumqugfunnd @yl Spd bl hmmbpp: ‘waﬁ np wpmumphh
wumgu s Swdwlwpgndffimbiibpft quyulpmplwhbph dwopl Shown
wjmmlhpuwgmdp gfunnff el dhy Swumwimd by b Sl fnn prinw-
umil mwpl wepg, woyw spmmpfil gupelpafiliabbppt o bkpupbpng
wplunnwlywl guwm Swpghp Fhnol b Lot d: ﬂLumﬁ Lhplu gh-
howgdwh dhy dbhp hdlmlibpybiip oJf upp wpnphdibp, apnip Jhy
Pond bb wdbufiy wbyp Eulpd? Shuwgqu i o wr spun gl oy el §
4bqunmn1[¢7!nﬂlilbl1[1 Swdfwp: L'fu;ulf[rfl dhirp hguhwhp (uthhy
wifbpfe pSbnwhwy dhmumbppy b grgwihby wnwlbjuwby wil wpnp-
bEdlbpp, npnlg jnudnufp wnljo dhonglbipp ogliniffymdp fipugnpdhi-
th & Pofnad gpguitiughif wopwgqugnds

Phywbu Swpabp b, wpmmqupmlpmfljolwh wumipugfnnfl g
uwSdwhwhpy L hnudnpngpugpl, wyuplpl’ wibypup mbuncfdondbk-
pff Sk, npniip thapdnol BU bhwpugpb; S[rlnlbpgil wlfpnrunL[J_{wJ[_v:

1 Probiems of Extra-Gaiaciic Researcih. {pwilipny quomfpnune fFinct (In-
vited Discource) Uhguqyurshts mumgugfmurhw’s o e yus (CUT) yfassfng
,.‘uuu.llf,.lbm‘,nl_lf, FL’F[”[HH.I[ (lllu[[hﬁnnjl[nn, U,”‘L), 1961 [J. uqnumnln[’ 21-[171:
,Su["“}[l-r[b[ £ U’[I’.y.~[1 mz[uulmlu.[JJnL?ﬁlL[t:n_lf: Transactions of the Internatio-
nal Astronomical Union, Vol. XIB, Academic Press, London, New York,
1962, p. 145: Puwpgd wone [ pneop llmm.-ulnllfil b nncokpbh  Spwmwpulngd '
ankpumpyg (Bonpocsl kocmorounu, 1. VI, AH CCCP, Mockea, ctp. 8) nmpn;
:tu?ﬁ:zwfh Jlnl[lﬂj"llLIJ_,"L?ljlh[Tll{.[‘ miu”li[nbﬁl [17::411”1[:71 /;wxfun:lmmmu[umiu
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Uyp mbunfgnibithpl whlmuljud npny ognun b phpnuf, pulifp np
pwhyg fhy Shnugnmdnol b ];ﬂlzmbﬂlﬁ dgrypwlwiingflyul phglu-
Gnep wbunifFpult Swfwuwpnidfbbplh npnp pnudnufbbpp, Lo ownwg £
purpnud S[lbqbppﬁ ghwdng Swup Swalnffyndilibph $hin wygg pne-
Smudihph Swdbdwmmdfwlh Swpgp: Mpw Rk dhwufils bpuwhp Sw-
Bwfu phdwlwpflwly b Swnwymd pun howpn wuwpgbgnidbbph b
whgniy bpumpuynpyugpwbbpf Swdwp: Uhpluw qhlnigdwh Fhy
Shlip bp fwpngwiw ynguwdpby wyy  mbondfbyndlibph  fbpnedne-
Pyl b kg Sbwmwguw qupguygdwlh Swpgp, g d qunlinuf kuip,
np wgg phoguifunnof yrwnmmpdng  wppimmwhphbpl  piliwipuin -
huls whliwplp g wpdbpuwdnp yflibip: U.!Zlm_wd'bfuu_(ilﬁll, wmnpl
2mpuifufng fpaumbpp bk wypnp bdbbpp whop £ bpwhuwlnoffymls nihih-
hule bl nud npngfia b wnbuniflyribibpp Suwifup:

I UrSUSULUUSPUULUY SULBONRA3UL UBY UBNhED
FUCHUUL 26S UMY VULLLHBULAL SBUSHLD

U'liq pswupng wyfuwps Swmlni ffgniilibphyg fhhh wf £, np
dbp fngdhy ghufag Gynfdp Sk dwup hEbnpniiwgdwd b ounmgh-
pruds Ugnow opblpimbbpp wwpnidiuwlnod b qfindny wlpngy qubig-
Juwdp dhuwl df shnpp Fuwup:

quwq.l.ulwllu:[tl[t_uliwil wnnguigfnnfguds huphnpugngh
thwwinle wyl £, np pgfinnng wumghbph dhéwdlwmulin ffynihl, fp Sbp-
Pht, dwmnbinad b Sulpwrjusljinls wuwigu fih 4'leu[[wpan[}_{nLililb[1ﬁ
hugidp fhy, npnlip hpnol ki quiymlpnfplywbibp whnid,

7’Lull.ul[ll1/ll[ulilb[1[l jwtpbipp b bpwhy Jhy wumgughl phualsne-
Pyl Bhdp thrspnfufnod b wpurwunfnp jugh Lllll‘qlrulililli[”"_lrt 5~
nbplugh llLLl[Hlli[lﬁ hnoginp bl pniinod qunlifnyg  hplme wifkhfy
e gSuin guipmlpn il bipfr (NGC 4874 6L NGC 4889) whuyh ghp-
Luljws gy lpmplpwbibpl  nd b dhigle —22W0~p Swulbing pnivw-
Lhwpsumlyuk pruyupdwly JESnffinibbbp L wuwpnibwlnof b Swp-
grepufnp Fhpfivpn wumgbp, Shlbypkn -pwfu;wlll.uqn[n‘}nuf qulifnng
quipulpnfiljgfpowfogh Fyndy Swdwhwpgnifbynibbpl ndiby — 11 0-f
brapgf puyupdwly SESmffiniibp L vppniimlned b, pum bph-
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Yo pls, Fhwgle Fh pwhp Fhifnl woummg: ﬁ'qn:_ll quipmlpin il bp i
b Swpnid, vwlpengl, b wfbih guwép (s ndffgnch mjlbgn/l S~
duwlpmpgnifynibbbpp, npnlp hwpng bb wbdwbdby Ebffuffgnily qo-
qulpmplpwibp: Gyguypup Swdwlwpgniffimbbbph Ghplwgugnigfpb b
Ugdbqggmpnid Splipp Swymbmpbpus, —605-f fupgh pugop-
Quly prvwwlilpmpyulpuh fhénffynch nLingnIl q.ulllullmﬁl[l.uilt ”)lunp F
hwpdby, np wyg Swdwlwpgnffindip yupmbwlnod £, wdbbwyump,
dfp pubfp wwubguly Swgwp wumng: u‘(uu[ﬁunl.[, wgn Swdwlpmpgn-
Pynitip wibyp pwl wup dhyfnt whwd wypwm [ ghpSulju qupul-
infplpwlbpfy: Udbipl, wumpbpph Pnd w gqpenad b opunn ghygwdl
wmguilnognkbpf

Py bpupbpnud b ogupulpoflpobbpf mpuduwgdbppl, wygp bp-
puwhp, npyby Qwinh, quobdndd L 50 000 wu-fy (qbp4ul[wfl[i[1ﬁ
Sudwp) Fhih 500 wu (EuffafPygniibpp 4'Lud'l.u11) v whihpnol:

Zuljur b ghpSolim guypulpmpljubibpp (50 000-pyg Jfiis;le 50 000 wyu
m[:wtquz}lipnll) dowmuybn mbhkl pupdp Swhbplogfdm gl g gdu-
noffynds (unlbp pupdp, pwl 2470 Skl punmblnof wgbphogph
L[LLI![T[/JLULHLL}.), plguybin Tron kit (v noff gl nidbny fumwgnud gh-
mph hEbmpnhip:

ﬁ’qnl_l[ quipmlpmpliwbbph by pupdp Swhbphnffugpl uporgdw-
nouflynds miibgng qgupulnplwibpp Sk Spwopls Swbigpynad  bh
Ll gwép Jwlhbplnfugple wwidwnnffynde nidibgng  opyhlynihp:
Ul bwhwl &, np Panddy qupuelpnplwbbph $hy' bappy  ghyfp
hEbmpnt Swlbplnffogpl wupdwnndflpul £hé gqpunpbiiun nbibgng
Swdwhwpgniffyniihbpf $bin Fhlpnky Qwlh Swilwlmpgnfyndiiibp,
npnby drw wyg gpugpblmp qum dhnpp b, wiliyby np pmoswblop-
Uhpf fpuwr wynupup Swdwlpmpgniffendip bploul | ogpbfth S mem-
puspdr prcvunfnpdwd wlppf wnw i nbupni:

Lubhbpl oppliwhiibp b Swhgpuwingd Puwlpwlwgnpdnd L fwnwpwinod Chuyhf
Stqulpwt Wifppt wumhwing NGC 147 L NGC 185 quyulmplymbbpp b ghybn
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Pugfly wyugdwnnflymbp gaupnpbl wibih pupdp b, pwh Pwbpuwlwgnpdp b Y-
nwpwhf Swdwlhwpgniffymbbbpnals Uwhbplogffugpl wogdwnndbpoul  Sfigull gy
wpdbplbp nilikl Skquljmb bdpp bphne whgulibpp' Ubpumwi B (9‘]57'}13 L 5°347,
1.950) In Unulm.é 2 (10h 0578 +12°3%, 1950): ’)‘/1!.” Kb Lf[uuu[lfl ilpu.lilg
dmn fpunncff b q[u.ur}[rbiung bnoluybu  gunn thnpp £ lInL_(uﬁ frnopinnad Kwiie
npoynud kb guwép Swhbplhndffugpl wuwidwnafiimt b fonndffqul finpp gpugpbion
mibbgny d6& [Fufny opgklymnibips Vpwmbghy Jfi pwhpul ppbly géwshh jmpbpnd $u-
whlinod bU Shepl junpbipp gupmlpoplwibpbi; Opfiliwl, llm.Juﬁ nognfi NGC 3475
qumlpnplpul qun guép Swlhbphofuhl yuydwnmful Shin dhwapl odmifms
ponncftpwl Jippl qpunpkionn, pul bpw mpmdwgfiép Swulinad £05 000 wu: Ugu-
wpund, win quuulmplwl pp juibpn] qouppnpbh plhpuwguignul § Slnllullwfl hdpfr
Swdwhdwl opgbljmbpp:

Uyinwd b whmp F TGghy, np funmfljwl shnpp qpugpbion b guép fw-
hplhnfugpl s gdwnnffynd mbbgng, Swdbfumwpup JShé judibpf opyblpinbibpy
quwm Swywgby b Ugubu, opfliuly, hhgghnip Swrgnbife frigmnod Udwlh quijwl-
wplymbbppy wlbliwd b3t nhfp dnm R 500 wu géwpl mpudwgfd:

U..!il thwump, np  wuwmnhkpp  ghpwlyang Fhdwlwulinffynihip
dwbinud £ guymlpmplmbbpf hegdp Jhg, funp flwun b oumwbnuf,
i JLhlip Lljuiwmf niliblialip, np wnwghl Jnmwt[n[nu[}!w:fp gyl -
mplwbbpl  ppoppy  dhhnowwygwd Swdwlupgbp B Unin-
pupuwp Swplwl gupulmplmbbph Fligh bpwd Shnwdnpnffgnidip quin
wihguwd ghpumgquignud E bpuby hnpnbwlul, wdbkbpg wifbih fufin
duwubpp mpudwgdbpp:  Upbhnglh  dwifwhwl qwlwllmﬁl[willipﬁ‘
LGbGwmpnlfpyg Shnne quiinfng b Swyp wumfrfwh bnup fwubpp bppkdlh
bnughpuly hhpfugmlignod B Spd puliy fhy: Slirlluqluullluil wyny k-
Griwwgdwlh  Shw Shwupl Fhhp  wyhinp b Gphlp  gupulmfi-
hwlbpf, nphy  womqupl Swdwlhwpghpf, plwdd iy byt
fhplimuympupnfFyndhip: Mehwd plywl® fhptm o o fF ek
wubpni Jhlp Swulymbnu Eup wh 4Luu1l[nl[n7_(mjl[1, np gnupwmpwliy n
quiyulpmfrlypsgnod wumnbph qupdnidbbpp, Sfdbwlwhngl, npnodnuf
bl by spnfumgnbgnfdpedp dplhingl qupulpmplugh d o whi~
quudbhpl wilfpnggniff b b Upklp qpu S Shuwufile, np qfiliud -
Gl frlapl gl fpywls wygn wpuduwbp puupapoul £ dh-
iyl npng dnwwnpnfd gl ps bpuwp Frn qunlifny wuwigu gl Sud e
Jppybipf pnfuwgupd  qpgroulibpp,  qupalpnplwbbpp kG-
prbwlpmt dwubphy wpmwpdnafibpp, npnby  dwoepl Lfunadf
11—239
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wmnpl, pbhpbwupwpthwhnfdguts Jhé fund shnpp fpwppndwlh ghuypbp
blne

Phyigby wumgbpp dwnlinod b quipwhmplywihbph hwgdp  Jhy,
gupmlpnfilpaibpp, ppbiy Sbpfph, Jwbnod by gupulpofliubbpf wgb-
wpup Swdwhwpgbpp $hy,  pupgbu qupelnplubbph o fognbpp,
fudpbpp b pugdulp quipmlpnfplpuibpp:

Pt bphne wwubwd gy wrwy phgedinfoof bpy onpoquipulofi-
huwlbpph hnipmbppyg b fuldphphy pugf grgniffymds nify phingSuwbngg
qurgm, g dimbined | quijumlynfilpwiibpfi dhdmdwulinffyniip (ﬁil[_u.[/zu
Shp womgugflt Swolulpupgnfywl Jby fw pigSwhnig wuingw ghh
quipmn, npf dhy gy bi anifuwd wumngulnrgnbpp b wwmiguudg gnon-
f:li[r[l), wug wydd plinSwhnp qupmp Sbby g flyndil pulp hru-
huwép wwly b gunbifnol: Lud bl gl qhugn, TbS pmiummniffywl qui-
pulpnflplibpp o/ bpwpbpdwdp fuphip b owlgky, np bpouby Jhéw-
duulinfbyniip dwbauf b hnynbpft, fudpbpf L pugdwlf 5wdu-
Gupgbpf dhy:

Ubp hngdpy gfunddng hnopumbpp prudwlidnuf ki bplne Ll1[lLL[[l\
wpbpplypmlpuwl ngnbp, Ghbwpnbj gnepgp qupulpnflabbph o~
dEinphl puspfunidf, b whlpubnl dbfi bnogibip: U-gwlipﬁ/[wllruil Iy~
mbpp phuwlpnffynip Spdbwljwbino? pugluyud b bfygumdl g~
julpnfilpubihphyg: Spifwé hnigpinbpp wuwpmibwhnof b wuwpnoplibph
prapdp winlnu; Sprf s hnogmbphl wbpmnphki Swpnud bb quijuljuf-
huubikph Shigulyul bdpp hud M 101 L M8l quywlyinfiliwbbph ynp-
on qelfny fudpbph Wdwl fudpbpp:

Uguwglss, opflimly, quipmbpumplywlbph wyl fudphpp, npeip fuiy-
Jud kb M 101 & M 81 I;Lulwllmﬁl[willi[r[r Sbin, thwumnpkl (bl wyw-
pndowlinuf ny df bipyumdle qupalpn il ‘b[nuflp puglpugws  Lh
gl wpupnyplihppy me wilthbinl quipwlpinfilpbibpfg: Pl by -
gnpdnud qulifnyg qupwlmplubbpf wl fonolpp, opp Shuwgnmby
£ onh Yalneyynpp, wupmimlnod £ dfugh Sc wfpyh L whlpnlink
quipulpm filpubibp: Ubp Skipuljumt Bnufpp bncgliyhu i u[luanilu;l{ﬂLL)'
pupdp grewmmfncffpui bifryumdl quplpmflubbp, pogy bpe dh
hwh gwép b wthunp lnLuu:m:{nLIJ.{wiI Erpoguwmdle qlu[wlim[lllebp:
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mewpppﬁp b obghy bwl, np Fhp Skl bnulph, puin En-
Pywly, puglpugud £ bplhne guin shnpp fudpbphy, npnkp fpkig Juwu-
gumwpny  Fmnblndf b pugdwhp ogeguwlpnphwbbpph: Unwgph
funidpp wpuwpndomlnad Fodbp q‘lu[m/[lnﬁl[wfl, bplne Uwghpwhpuh
Ulfu[bpg Ly, Swiwlwpmp, Puwligulyugnpdnd bud Swidwljpmpgn-
Pywl wmpuf npny qupwlmphwbbp bphpnpy funidpp wuwpndnulyngd
L Bugpndbnp dpgudwdnflymbp’ bpw gnpy wppwiymlibph Sbw b
wmunnfwd Swdwply Tl pupdp b pudoudop pnosuondmdgul qu-
pulpnplywihpf Swdwp;

Rugundmd b wile Shwpwdnpnfbynihp, np Shyqwlhwlh bdpf
wdpnny wwpmdmffindp (gfwd b oFgndy quplpnplpebbpndd: Uik~
juglhblp, np wifpnng Sblll.ul[wi: hidpfr 1k quliigduép npagfnud i
Spdimlymbingd bphne gupulpmplpwibpnd,  npnbp, pum Endff b,
Swhypuwhnol b wyng bbffupdpbpp hinpnbbhpp, wyuplph, M 31
qupmlpmfilmgf qubigdwdnd b Fhp Swpudpmplpogf quiliguwdnis Fw-
pulpnplpubhpl £bé fofn whpudbhp wuwpmbiwhng Swpnon oy~
mhpl fipklhy Sbpffpl bppkdt Swhgpynod bY bphnonlhwl, hphpo-
hwl, hugdlbing gupumhmplyubbpf pugdwhf hoognbp:

’llip[i Sunnbwlipdwé tp, np qwlwl[mﬁl{wﬂbpg, npwby hwknh,
Swhgpuwhnof b ppwppy Jhlmuwgwd  wamquhl Swdfwlnp-
gruflymibiihpe Uil nopuwgpnf g b wpdwhfi wl nhuwypbpp, bpp
wyng dhilmonmgménflynip fwfundnod b ulumlirl Ipkhp Uidfwh op-
Jilpnlibpf bpbp nbuwl;

w) Pnjumqynny qupwlywmhlwibe: Ppwhp wih ghypkph kb, bpp
bplpne quupwlynplyy qinbynod Bir ppup dmn b SELE bhphugnifdynip
trgnpkl wygnod £ bphpnpy qupwlmplpugh junngdwdpl dpo: $n-
fomgnny quywlmplwibph puglufpy] opflwlhbp b phpfwd Y-
pobgnd-dpppudpbumffe Gupuound's Lhgudplt $hwpufnp b pfrnny
shafuigpbgnffynibihpf bphne  dhhhndfd o 1) dwhpbffugupil

1 Bb. A. Boponycs-Bervamunos, Atnac B3aHMOJEHCTBYIOUHX TalaKTHK,
Mocksa, 1960.
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Lhpf pudwlinul: '-lli[lgﬁi/ nhiupruf I;[nnl[nil «<sfnfurignbygndgniik-
pp» Swply bogfinwphby npuby padwiofwi wpnghuf Sbhulugliphbip:

) Qwdpyumlfibipny ljuof dnnfiliibpnd fuupfwé gupulnpluib-
1‘11 qnty}br‘: Uyn whuwlf pugdwfpd oppllbhp phpdmd b 8ifi-
Lftf Snqiudibpnid: '-lbpg[ﬂlﬁu 417u1uulnu1nL[JJanlbli[1[r grneyy b
ghl, np byfwd dnqfiliibppn puglugwd ki wumghphy: «inl[ll[ilbpfl
Stun dpwupl ghndnod kL npny  udbppluwlywl  gupulafilubbpf
LGElinpnbwluwl mppngfabphy qropu blhng offlip, npnhp fpkLy Jhy
wwpmdimlnud bh [Fgnd qujulpnfilpwlibp  Swhppuwgng  Logpng
g nidibp:

Yhlinpnlwlwl Swubppy grope bing Quyngm fomwgndibp spupndolng of-
fbp mbhgng pupdp nosondmffyul gupulmplebibph Pph B sumloboaf NGC
3561 L& IC 1182 guyulympljmbkipp:

Uylighu £ mnwmgnul, np opfp hupdbu b FES guipulpmplymh
dfpughnul £ Pondfi $buwn, bifwbdbind &nqplifie Gypupup qboypbpnud
o pupbp ol dlp wylh pubind, np [Fgad quywlpnplwl whguin-
Jhy b SpFhwlpwl gqupulpnfiljo gy hEhmpniwlwl hnphgfg: oo
wifbp Spdwprnwbdwl b Fofocd wil Biffugpnifgndip, np hodpgwl~
Lbpp L &nqplilibpp, phnSwhpuyba, dh quywlpnplwgpy bphne quw-
(whpnplpuwibpf wnwymgdfwl ghbbwplulwl wpngbuf wpggndip b

7) ﬂ‘lul}llnqlulmllmlﬂlluﬁhr‘. Py Swgntfy F, nuwnfingupml-
infilpubibph fbpuwpbpgog wih bbfwgpnoyndl bowpmwSwgmdby, np
Lpwlhp df gnigg wilmfy wumgugfil Ruwdwlwpgniffyniibibpp vy~
wmwluwlpwl pufudfwl wpggndhp b ﬂfn;n:_iu[nuf Epy, np omwgpnfuin-
quigftduwl Lhbpgpwgh wqpgnipp qupuloplulibphy gnpwpwlynpf
Jwgdp dby Sudwwymmwmuofuubwpwp finbing bplne gugugplh qubig-
Juwdbbpfp puwfadwl Fhbpgfwl b2 Quumbpp, vl by Kuljpuncd b
wyn fuphwdfpli; Fnpnpg g gubibpp fununol B Sognun gl pubif,
np nwppnguulmplwbbpp i pupdp pnwmng nl gl gugulmf-
gulbbph (qbpSulu qupulopleibph) Lbpppl qupguydwh gpngh-
uned 1111 [1il£~t1[1, grigh quin Qupt, thny bl
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Foapulpnfilyaibpp nuppatunogo g Fogfri wihpmpdnefFnp, puwmn
bpliacgftpt, wbpmnphls Guwopfwd £ hpwhy Jhy [umu.lgnufflbpﬁ ne ph-
Pbpp (§Ebmpnipyg gocpu gupadng), wupnopufhbpfg mpyh bep
grnjugnuflibph no bnogbfiul wdhpngguwlmi bnp quipwlmplymbbph
wrwpugl il Kb Uy hbpy wuwd, npny ghuyphpnod Sht g~
nfljugh Bhpunod phffwbnod § quipmlympliugh hrphgh podwhdwl L
Grp gupwlpmpluh wnwgwglfwh ypnghu: Uyn wuwmbwnny nwfin-
quipuwlpmfiljmlbpp Swtofu Quibigpuwbngd U Sph gupulpmpliughy L
bnp  gnpugnufbbliphy puglugud ghpubnd  Swlwhwpghp, gl
npnud fbpgplbpp,  unfnpupup, glnod B ShL gurpulufr-
g by qhin pllgddwd:

Nhinp £ lghy, np quspw i filjwihpf J[illnLuwgwénLﬁJLufJ Jurufrin-
Sl fbpp Pfuphws prpnp mbuwlbbpp gfondnod b qurpurlpn iy~
bbpp phglwbng Fdp O thnpp dwup drn of o gin: Gunn  Shdphkp
hwis huwpébpne, np wygn frwfpinnofibpn whnh Eir nihiblinod gl -
infrlpbbpfr qupgugdwl Fhwd apryulf thrynad, wil duwdfwhwly,
bpp wnmgwinuf b baop gquipmlpn filjuti b

tiwyid qupulpnfplpwibph Sl pagfud b neunedlor-
ufpnfbywl gopdénud dbnp kb phpfby pnopy Sugnnniftnibbhp, guwun
buwphnpmagnegh Swpghp ghnlw dhnol Bie jynidifwé: Upklip bpuwlbyhy
S pubfup: Fuwpulpmplpwbbph hnonkpl fipkig Shpfthis l[zuq_d'nﬂu)‘
bl wpnggnp qhplnegmbph had qbpgogolpm o wpyp wdbih pupdn
frupgh Swdwhupghp:

Uilpwulyué b, np Jhp Slﬂlwllwil fvnufpg dwlinid £ frpinbph Jdf
npny fudpfp Jhy, nph Lbbmpnbncd, npuwhy bpw hnpfg, gl med F
llnLJuﬁ S hnoginp: Slupl.u&u:/{wil wyy Fké fufpufnpnidp nk -
fnupgnpl whwbiby £ Pbpgupulinpilu: g jupbpp 20 Fpipnl wup-
whlf hupgh Ei; Uwlurgii dblp winwgdd npphy shlip hwpng wuky wyn
Swdwlwpgf gpliwd filjwled dpwuliniff gt Juwopl fuf w by fruf
audbipl wnlpugniffpulh Fwupl, npnip Guwpnquliw bl wwSywhb)
wynuyfiuf ;fﬁl.uuflnL[J!anlgx

’}'Inu Lhmn lf[nuuﬁil, quin Skwmmppppulyls £, np bphirwlwd wph
fpuw gyl fliwbbph prupfudwl neuvncdbuofpndff g dFurd whuly
ilwh ghpguyulmfplyobbph nppwhbpgh Jhé pwhwhf gnpmfdinidip
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propnpnd il wpph of pliliinat: Ugg Swpgh  pibwplhdwl  dwdwhul
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Jwd Swpghphy I pwbpup Fwplfmd ki winnph:

w) Hwrdpr obndwé orbifp fwvwwwniéh wibjh  foqrpwm.
nenpnd: Pw bpwhmhnol b owpinugupulpofilyo b Sbnwdynpnuffynd-
Lbpp &Rpgmunnud:
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p) Bwrdpr obydwé®  Sbnuwynrmpymibhg mbbgumd juledwh
plnyph nrognud pww Jb¢ fbnwarmpymbbbrp nhwfoud: Uifwu-
Ywd, JEup wlinp b pphinklp qduwgpl huwpudwl fuwponnofs Uwdjogh
wpdwinwlyuwl bnudnpngfolwl Swpghpp pnddwh Swdwp g~
quilig hwplhnp £ pdwlwy, fh jbgndp qdwbmffyndipy np aupgoe-
Pywdp b omogqniftynihfrg wblym"fu b owpgnp wyg  phydwh  SEdne-
Pynihip:

q) Gwn jurbnr k nrnghy quuljuhlubibrh wnwbiph fagnb-
rh dwbrnipyub {bhwrnbbbeh whlnyywre wrugmpyntbbbrp,  wy-
Alipy: P bupnls Tgwlimlniflynds nilfe Swplonh hnumbph dhel gh-
Uhiphuwlwl Guwwmpt Jepupbpng Swpgbph jnoédwh Swdwp: Pugy
ligfé pbygmidlibiph npnydwl Swdwmp whinp b ounnpky wlbif Gfigen
npngky Shnwdnp hnogmbpp Shnwdnpnfyndbbpp’  wilpofu ZL”F[[’
opkliphy:

7) Pupulwpjubbch fpywbrp b puqduqupuijnpluibeh gh-
tlmlj'lll-llllﬂl quin Swpghph pmeddwl Swdwp whSpudbym £ lpmpngw-
buy npngky bpuuby gquwhgdwdbbpp: Swnp, bpdwé Surdwlppghbph
dhy dunling Sbrnunfnp qupulpnfilwbbph ghupnod qubgfwélibpp fhip
nprynud bbp JhBwlpwgplpel bywiolnd, kfougpbingd Eibpgfoogh
pruguuwlpwl bpwb, pbhymbe Lwh fpppugp Phopbdf hpponbpfine-
[yndh:

Sk dpmupls whlpuwmdbym L Shynghbp quliby gnepupwliy g Suid -
huwpnp Jhy (l[ﬂLJLﬂ lyeandf [unuf[z) dhygupmlmplwljwl qubgdwdbbph
gnik JEppl vwldwhp ghwSwmbine Swdwp:

k) ﬁwd'ux[ll.urql] q]u‘luulll phnrblfml_ m‘nzm& qmﬁq\lmbb L fw-
dwhuwrgh wifwn whquwdébrh (nuumnipymbibrh wredbfibrpg
qub]wd qubqudbbrp dphsk wdkbwwyppbgnmgh; wifwdwyunwu-
Juwbinipynibp fuymbupbrjws § qujuljmhlwbbrh nrny grjwud Yny-
mhr‘ll ni !ulfpbrll r}hu]fnllf (l]ﬂL.(uil, Zl’i[i[{ﬂl_lbuﬁ hreginbp, qugudpof-
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huwilibph -plufu;w/{zuqn[t&ﬁ, UH!nL()ﬁ fudphbp L Luﬂf:)t UJnLu hnndpyg,
31[1‘1/”‘1[1 hwpdppny, dké uPbpplpwlwl hnognbpp pgbwgdwl ny ff
bpwlihp gouyg hb mwpho:

fhs [fofni] wmbuwgéuwypll wpugnffindiiibp:

1. SULUUShLUUErD B, LMULS UNbh3SLrh RUNR3 @by
dBPUAEPAY, FLhBAAr VUSHLD

ey wibih funp Swuelwbogne Shwpwdnpnglymd ndiBhwgne
Swdwp yunpuquby hwplbnp b ondiblwg guyymlympljwbbpph  qpuow-
Ubwhguwdu b whbSwmym b, np nppul wibih funp $pgpljwluh
flwum ndibbwh wyg guuwhmpgdwl Spdpnad qpfwé wthuulifig~
Lhpp, wil wibpwh wibif oqunwljup 1”[111[1 wpquwlw[[mﬁllw[[wil
wumpughmn ool Swpghph médwl Swilwps

Yhphepridy mdblwmwpmdfwé Zu.l[_rlfr quuwlwpgnofp Spfip-
Jud Fopfunfng gupulpmplwbbph wpmwppls dibph nwmlinwnfipn-
Pl ofpuss Ut puthwgwlhy oquwmbwp gaopu by, npndRbinl mui-
quljnflpwhbpp 8hgng dhéwdwubinfl gl Jwupl Jhp widpnngg [~
Gnpdwgpwh Shlph Jbpspl dwdwhulibpuy Swhgnod bp bpwby wp-
wwphl &bfy, flhwmbgpyg wpugSrannfd gl b wmbumbbp  pudwgdf
fbpuwpbpouy o pugiibphis Ybhpohlr bplhne wupudbmpp, plhplpum-
Plpgul, Swdwlhwpgnffuh Zwmlpwbpslibp b, pwip nhn Swynih
ok Sbnwdnpmffynidip; Uswipus gt fbpgpls mmphbbphl fblp Shmpmn-
pocfyndd vunwgwlp dmmudnp hbpyny qunbine Swpnonm hncginbipf
dbyg diling qum JES [Fofmif quywlymplwibph pugupdul i gdw-
ol bogdwgfh wpuedfwgdfe Swufil, pwiiﬁ np 4w1mil[1 qrupduf,
np wigy hnopmbph wd Bhwogpugdun whpudbbpp Thym Swinfuwhnod
bl ghpRulwkbp, npnhg  pugmpdul dhdniffynitiibpp —217.0-4
hupgp bl Z2wdbdumbynd wyu pmguwpduwly JESniffyniip wilkipyg
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uprgSmn whpmdbbph wnbuwlhbf dhénflyuts Kb, Jhip bJuwpnyg khp
qumn hnwyphm ghwlwmby Sbhnwfnpniflgnip b qpuing fiulp® Shwygwd
poynp whpudbbpf  jmwwndndlymdbbpn b pwgwpdwmly  supbpp:
Phiyuybin Iiplwd bp Whphw ghlmigdwlh wlhqpnid, hngmbpnol qujly -
wfilpbbph novmmgngdgnibpf pfiwyugnip puim S6S £r Bumfi-
Bulmpup wupy qupdwy, np o oy quiymlpn il g thlll.ulﬂllIlLﬁJl.uil
quup (:;bpé’u/{willip, Ruljpwlihp, jupurdnp (rwwmdndfdgml opyhiljn-
bhp, [anlibp, hud Syphpf  UySbyggmph  opghlimp mpuf  pu-
thugubyg gudp pnvwmfnffgwlh oFin/{utflbp) qum hwyphpnul ndbfi
wifbigh bwlwl bpwhwlnffynd, puf Lagybfiuly bpw &by Ubl[ me
guwd lu Shoblip, np ghpSuljm quijuwlpim flpwls wwaliguly Fpypnhunp
wlhgud wfbyp qun wumgbp b ypwpndmlnod, puh Jutfiugwliy g dp
(e noff gl npld qupadyo flyo

?wlwllmﬁl[tu![l Sunnlpmiflgnidiibpp Swolwliune Swudwp fuph-
fnp bywhmlnffyni ndife §p hEbmpniwlpul fwuf plingffe nounof-
buwuppniffynip L, dwubiufnpuwbu, qupmloplugnod ny fhé g~
thbiph §blinpniwlwl hnppgh walpogn ool Swpgpe Swhljugf £, np
nuuwlwpgdwlh fpwlpdwh bnp thnpdbpp Swydfr wnlihl pnivwingdne-
Pyl bpwhwlnfbynihip, flgybu bGwl npubugf mpfwd guup npnph
LBl pnh s dwubpf L grgh $khy Gnppaf  nhpp: ‘lbpzwuibu,
Sbwpudnp b, np sk nupfip, ghn whSwm wwpwdbnpkp, npnhp
pudwquibiy fuplnp b gqupulpnfplpogh JpSwhf blwpogpeff e
S

U'n[ny.uilfl Jbhpgbpu wnwgmplué nuuwlupgnufp, npp Swalf £
walined oo nfF ool [Elnpnbwgd wh wumpfwlp, npny jwing
pufupmpnol bowgy gulilnfyndibbppy SEhphe Uwlpo gl Unpgwif
mifwd quup nwmunffynbp Frghnod b owlinpnye wlh ki Phpgf
Jbpghti wpfuwmmbphbpnud shnpd b owpfnuf dungliby op wpwpwdbnp,
npp npngdned boqupwlpnfipugf qhadng dhfy, pogg pum boflgwh
npngnul b Upw pmowndnflyadips e gunn Swony ulgpmibip b+ 8w~
fnp, vl i, Y nkh ﬂbpq[t puumlpmpgnudp Swlwwwpily 3F L
plngplpnud £ dfu gl wfbih ny mpugbph wpupnegplibppe Newinfr wbing
L hmpdby, np Shnmwgquynd funwywplpl bl inp quamljopgnolibp,
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npniip fuligpp Lokl npnphy riprupuwlyemp quipulpnfilio gh T
u[lu[uuliblﬂpbp[l:

Ubp Swpynipuwdgumhp bphpnpn punnpgh quplhnpuwgnyl bfw-
wnudp 4'Luilq.[luwgl.ull gquijumlpnpiljwhibpnof bilﬁw4w:fwllwqu[1[1 (l[ﬂu;-
prung, Unipuwphfils, Fuuul;b) b mmwpphp mpybpp wamgwgfl plwlne-
Fywl qngniffywl Jwufl wunnlbpugnodp: /][mz guipmlpmnfpljwmhbpnof,
opfiily, EQ wfpoyp Sudwlhuwpgniffynidibbpnod, Fhip niiblip phuul-
crffywl pudwlmbisgus b Sudwubinnffynd: Byqupuf qhuphb-
prud Quwphyf b owlgky, np wdpnng gqupulpnplwlh paglogws £ gh-
iyl Fbl ELffwlwdwlpmpgfiy: M Spown £, Fwuliwdnpuibo, Sk~
Yl bdpp wibwypup whqpudbbpp Jbpupbpdudp, pbyuhy P~
P uwppbpnffynds Rumnhp bpphdif wpumwSw g wé Jupdppf, plhne-
Pywl Jhy JEup, pumn bplngyfpt, jhp ghmauf whpnyyuuhbuy I mp-
wh plhuwlpnymipy (qupnpuflbpf phwlymfnd) - punglugwé
Rudwlwpgniffymbbbp Uil gli pun qliyphpnuf gupulpn il bpl
bpklughy Uhplhwgmghnof b plhwlyni gl nmwpphp wpuybp wwpne-
bwhng bplne fwd Of puwlf EuffuSwmdwlmpgbpf unwybipugnnfigfrue

Vyuwbu, nuwlymlwdl  gupumlmplulibpp (S0) punlugmé b
bplyne liil[ff'w4wl}'wllt.uqu[1ﬁ5, npnlip hpkliy ShpPpl jugddwd a7
ubbpplpmlywl punupheh b whwdwnalp womgugpl plhmlpnf e
fpge M3l guqulpnpljwgp wpogf Suljw qupnyplbpp pugugwmé b
upbpplhpwlul  pugugpfohy,  shufunubhy b wpupngpmhbppy:
Qumpufnpg £, np whlpmdhpm b wofbyp Swhpudwul purdwhnul:
Uby Swdwmp, vl b, Qwplhnp b, np owf guy ghuypnul  wmbgh i
mwpphp EuffmSwdwlmpgbph unlull?r‘ulnqllgllm:

brlwébmllll.ulilb[rﬂ fununud Bl owgh dwupl, np nwpphp Eu -
Ruwdwlwpgbpp phwlymfobp wighnof b bnpnegfoogh mwppkp,
dhifyubighy whljwp nuphlibip: Z/prlip Lt phgniibng, np mwmpphp
buflulwdwlwpgbph wumnghbpf Fhepl Swuwlp bnogigby mwpphp
£ Uwmwgned £, np Gk Swydf pwnbhtp phlwd flpp il spnfuwig-
ghgnffgniiibpp, wum gnopmpuliygmp EiffuaSul wlupg wuypnud £
fp mpngl fgulipnd: Qunnlpmyhu gur I jwphnp qupulpnfiljeibpf,
npuby  pagugpndfi Swdwlhwpgbpp  Whwpwgpndfpul dudw-
12—239
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Trwly, Swdwlmpghp, npnip fupdbu umwmygdnod ki ljﬁpwﬁullfullllur‘—
gbrh wwrq unwybrynghghwih fbnbwbfoy:

Uplidinegh qupmlpnfiliugfe fwgdp by dimbing mwppbp  Euffw-
Swlulpupgbph Swpwphpoalwh wiljmfanffpuls dwopl £ hugnod
will pubip, np Euffulwdwlmpgbphy dhilf qupgugdwmh wumpwip
(bilﬁlu‘é'wlfw/[wpqﬁ Swpumncfful I bpw gmdpihph [ufwumn:{) b fu-
fud b Fyneu buffwSwmdwlwpgle qupgugdod wumplwb g,

u‘!uu.//iu, opfliul;, M 31 quipuwlpnfilipugh v$bpplilmh Lufd -
Swilwlwpgl fip Swppmmffpudp L punsfibipnd fufuin o mwppbpdnod
pnipny —19mQ pugupdwl Lfb&nL[JJnJl nLilbgan FO0 wifiugfr fln[uftul
quipplnfiljugpy: Uplpghn dbpyplu  popnpudfle ofe wpwpacdisdnog
Swpft buflulwdwlmpgh  me wppnipfFlhibpp phwlynmifynis, M 31
gupmlpn e miif Sgnp wwpnupuPlbp L Swpnonn plwlbgwmd
ul[LuLlquLu/{:

ulu whuwlhbipy Shuwppphp ki Gwh wyl Swdwlwpgbpp,
apnlp dfowbluy npipp ki gpuifnof, wyufiliph wiybugfrufliibipn,
npnlig dhy Ehffulwdwlpmppbphy Jhhp juin  nudby o ogmpgugné,
dhlignbn Symup Swdbdfummpup  wppwm [ qu.uiu.ulﬁ oppliwly £
NGC 5128 guiplpnfilj (llliiu.nu.ul[:nu A nwr;ﬁnwtlp!ﬂL[lE), npp
ghppnogulpu gifind pnoumblwphbpph fpw Dbplugulnul b npuhu Sulju;
Lifpyuwdl quypulpnfilin, vwhwid ppwhwbnul fp GEbhmpnlmljwh
dwunid wwpndiwlnod b Py qupgugwd Swplp Bbffwlwmdwlupg,
npp dhy gunn lywbing bynoft hus Phywbu  gngyg oolbghi Rhpphe
(i wpwgmFyndiibpl jwdinofibph dpw, wgg Swpft BafFalud -
huwpgh dhy Jbpeplifin Swpmpuljudwghl  Swpfoffiadp  drmwdn-
pumba nugquwlwgwmy boLpyuwdl Ehffulwdmljpppgh Swompuljo-
wunndwl pud ppgmsinpugpo b Upowg Sbimwppppp oppilimly £ NGC
3718 gl il l].ju L;wlwl[mﬁllw![; u.[Luan[ﬂ.uﬁlLli[t[l oo‘uu[lud
i spnpp Sqnpnftymdp, vwlugl, b ommppbpndtynds NGC 5128 qui-
putlpnlpungfy Upwbp wmwpuddmd i a@bpplymlml EbfwSwd wljwp-
qf qpunbypuwé Swdupp vwldwihbbppy punn $bnn: U.Jq quiyuilpufr~
hwgrmid dacfd by fpfe hhbimpnimgfwh Swpfaffimibp Fom 25%°-mf
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Plpfwé b bipuyuwdlh Eufulwdwlmpaf Swumwpumlmdupls Supffne-
Pywl Uhmmdwdp, npp bngbmby  fununod b Bbfulwmd mljmpghbpp

Bwplyf by phpby bl Swlpupp oppliwlibp, bpp udbpp-
fuwlywl buffwlwdwlwpyp fufium Fogy b oqupgugwéd, pulp Swpflp
bhphuwpmgfwd Fogunn nodbye Bhifuwpn b, np wyqupuf  ophiul
hwpny b $wnwghy Uks l]‘wailwil!wil ulfu[[u Uyt pralip, np gy wif-
gned hw wbphllml bufpmSwlwlwpg, Shinknod b [Jhlineg Shp
bdwlh wnlifwgh bpbp wmwelguwl ghiqudl wwmgqulhngmbpf Ghplo-
gy 8u.u[ng, wdbpplpwlyl ELffwlwd mljpmpnfr o gnin op ghilju-
Ubpp guin qddfwp b quinky Swplt puqupppf phwlpnuh pripyg:
ﬂLUlﬂ[F ndiwp b owuby, B plygpofl bipoyumdh Sudwlupgbph b bp-
dwh Uké Uwobpwlpuh Udwp o@bppljmlml poqugppps Fogmdl
wumquhnymbpf puyfunidpy ne bpwby pwiwhpy gunbing, il
whunp b (b hbapnbpy ghyh bypbpp ponnd el inep gpunfbio;
mbbgny smdrmfnp nrvwmdn gl (M= — 16" ) Jdf Lifngowdle qo-
(lpnfilyue: Zwpinife by npogbpSulpe el quopulmplimbbphy pw-
thunfnp gnesum ot Fppyuwdl qupolpsplebbphlh whghbpo
wbyp ne wfbypp Swlmfy BY Swhapynol fumndbpul dinpp gpufibinm
grnigupbpng opyblmibp;

ll[ipg Fhlp fununcd bplip dhlilinggh quipwhwmplypp Jhy Jinfing
mwpphp ERffwlwdwlwpgbpl 4wl bl wnw whlhmfuni gl F -
ufili: le[w_{il dfp wbuwlhbinfiyg, Euffuwdwlppnbph dhole huwuyp
qpkflb Fhypm wyuwlywindnod Founn Jhd fprumncffywdps Ublip Slunnf
mhbbp phglwhnig Ghlunpnlf wnlpugnffyndiip: Upbpplyu sty B i~
Swduwhwpgp bbhmpnlp Rwdphlincd £ vl unwlf Lblimpnif Sk
L dFpurdwd wliml w‘(ﬁ wmppnugffh Sbun, npuhnpy griopo ki quighu -
prcpufflebpp: i’ilzu.[bu RBurgmbip b, prupdp g noff gk wd Bl nm
quuputlymnfilywbibpf qgfnndbbphg, g hblmpnhnol  wndnpuwpup
qunbfnid £ hnppgp, npl oo plqud b df pulfp wmpukl putfilip
(wibif dhnpp, pwi unifnpulpuh glpmdh wuwmgmlngmf o -
gfidp): Fhwlhwhwmpwp dhinp k Swagnud, np wnmbdpl, ppwphy qph-
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Pé wilwpy Euffulwdwlupgbiph wnwgmgnolfp ply-np &lng Gy -
Jud b Upwd hnpfigh wnljugnifd i $bu:

ﬂpnz quypmlpnfplijmbbpnul Inphgp Sbmphp st Swgubiwpbpfiué:
U,!r;u[bu £ oqgpniffynihip, ophliwly, NGC 185 qupuilpin filyu g fr nhuprod
hwd Pusbiguljmgopéf Swihlwlhwpgndffywl ghuypnuads Uwlu gl nogu-
gprcfymds pupdiblp pfunwplplng  hnppgbbpl puywpdoml  Shdnc-
onffynibp Sunfmnmp b —1176: M 31 qupmlpmnfpliuwgf o gl -
Juywp £ —11"1: M 33 guuhmpliugp don nbbhp —107 3:
£ umbindnid, np hnphgp pugupdwly Fhéniffymbp bfwgnof b famnne-
Pyt gpunpbinonf bfmgidwh Skw: Quonf wpbinpg bp Skl wupunky,
np NGC 185 quywlymfpljugf L -Pu.:fu;ull[luqnp&ﬁ wmpyf Swd -
hwpgnifgnbbpf o, plywbe, googh bwh, U‘LuqlilLui)JluiI LLJu[b-
prud, hnphgp wpwp adbbig b wibih thnpp pniswmd nfdgndd, prah
NGC 147 guyjulnfiljpgnod: b[&'b w!il M= -2 hwpgfi b, wiyw
wlyfwgin £, np hnpfigp hnpinod b owamgbpfe She: Upbtp, np Ui~
ghpubgul Gduhpnod hophabibpp whlihwmbyp bl bnoglifiuly wgl
nbuyprid, bl Upwhy Jorm M= —8; ﬂuunﬁ Jug b owgg Swdwlup-
ghpnid  hnphgbbpp pugwlhuwgndfuul Swopl bpelhwlwl bygpu-
qugniflgndi wiky: Uwluglh bk Gpwby dhy gnppalbp  gngne-
Fynde nidsbl, wupn bpuwlbp whip | odufwé (publ shnpp Synpne-
/}‘(uuf[z:

Ybhpp duwmbiwbipfud bp, np gnipupwbynup gugulpn filpu good
buffuwlwdwlwprbph Swdwlbbmprninffymbp fuumnphl wwluywh-
doud br Uwlpugle hwd Swmdwhbbmpninf oot poofomd wh wanmbdfh
nhwypbp: Npyku opptimly hupkih b plhpky Yngup hnogmfp NGC 4438
quyywlmplymb, npnbky bphne  Euwlwdwlumpgbpll whbSugmnpkh
gbgiwd bh ppup bhundwdp:

fipng Wdwhinfynds f  guywlmplmbbph L qupelmflpobbapf
hrogumbph dhol: Ugn bdwhni ol wpimwSw oo b gl pudinof,
np pipgby qupalpnphuibpnd wangqugfl phawlyndtndip hngfon
LGbpuymd hwpkip b pudwhby bphne Spdbwlpul wfuyh, qupulpmpilo-
Lhph Lnombpnod bpubyg wihpudbbpp bngbybe fuwpbh £ quuky
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phulypnefFpwls bphne mwpphp npwbphs Uriugpit wfiyple b quudned
wwpripmdle b whlwbnl qupulpnfplubbpp, bphpnpppt Ejpuyuméh
b nuwlbgulwdlh qupmlpmphwibpp (S0 ):

Fuwpuwlmplypubbph Y hpnkfliugh 'llu[tuli[r[r hgnuinp wmpump -
prum uPbphplwlwl Gnogmbpp yupndiwlngd By oqufuadnpunbe T
wpup phwhymfliniie Cwpwlpmplwibph, Ubks Upgh Jdhy  dnnpl
wdwyp bdwlh gpifwmé wdybpp pupdp  pmovndncffyml Eppujumdl
qupulpmplimbhp gqpbfdh ;5o wuwpndolinod; Pwiu;wl[qu[r&ﬁ quipuil-
wpliwbbph Thy S qmiu.[nrl /"'”L‘)'FL’ (m—M:27£110), npp Kb~
qrmby b gk Ynlinygnpp, ofp wpupmdimlingd my Fhogh bfogewdl go-
pwlpmplpibp, wryy bl SO, Sa Lk Sb wmhuybpf quywlmplwbbp:
Uyng pidfpfi dhy dinfinod ki of pus gl iy bbflunnpgbph  wppnogphibp
Bncyup gpfwd Gnymp yupmdiwlnod by el Epfrapumdh,
wlimhu by mupmipudle Swdwlpmpgnefpncibibp:

Zuwpy b Swgnuf, Jurkh® b wegynf wyn ghyfoud junubp Ukl
Ynywh by wmwrpbr hipwhwdwlurgbrh unwybrynghghuih dw-
u]lﬁ: Nbwnp E fnumndwhiby, np ny popep ghypbpnud B ghurfned
bphne pluwgpwblmpe Euffrlngmbpp Skl hnepnf Sk dhuwfnpdbyme
bpuwbbrhp: Uil gl npny  ghuypkprd gpo oquinfl hwl o wlbSw i
Jlhyw g ffymibbp; u‘(uu{bu, hpnhfiljugf llwpuli[:ﬁ hrogmnod bl
prbwlpl gupuhwplymibphy Shlp (NCIC 4874), npp SO wpup
gbpSulp £, whbSwpnnphle ppguimummdwd b owifbyp thnpp  proawe
Upinwprrun wyy funidpp g bl wh b oghgudl  wumgublncgmbpn
opguwpuinfind NQC 4486 quupulyunfilyu g fils: Uhuyle Rl g nbuyprod
qlgudl wumgwlnombpp spnfoaphinfmd b jufiidnp proswdne-
Bywl bpyuwdl qupmbmfiliwlbpnd: b wlw Ejpuyumdl gqupuljof-
llwillipﬁ, w1 funuf[zg, llbilmpnilnu)" NGC 4874 quijuilpmfrlypgnd,
bwpdbu b gpwd b fumndfdpul wlbife dhnpp qpunfibimnd odwuwmd
Swrpniuw hnognf g

Lunfuwbinphl, qupwlmplwihpf gpfwd hnrpnbpf ghypnod JELp
fwpng bhp qnbby whSwdbdvin wilbif gum bphogffikp,  npnkp
Jhwynid B wnwmbdfl pdpbpp onogbpyngpgfiogp Juafl: Fpw punn
yurd oppiml £ M 84, M 86, NGC 4435, NGC 4438 L wyy uusdun
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guipulpmplynhibipf pnffwl bGacgup hacgpmaud; basugbiu Sfp pustih i fr
wnwy dumbuwlipghy l]‘wﬁ[{.lup!luil[l, wyn pqfwl wpuwwmwSwlwl gego-
gnud b, wyy llru_;u/v bGnoginfr fpu Jbpugpifud £ npuwhy Jdf flplne
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b whmpnfyniip gl filyogh qupguydwlh yuind gl dhy
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3. tuwjulwhlwébrh ptwbgruy ywrwdbwrebeh b borhqbbrp
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wygupnp phwgufune Mowmp, Swpludop boowidbfh Swbpugbpl
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Jwpndd, Rli[r[”ﬁnuf, prpnp dwubiealpghbph Swdwp: Uyg vpulpy Gdwl, agu-
who hnyfwé' Spudbpny quuwpinsnflindibps (Invited DiSCOUI’Ce); -
&by b UUU-p Swdwgnudwmphibpl wdbimbyuwhwlughy fppwgupdoffindibpp.
1711 ghlnegdwy Jky Y, 2. ZwJFwF&anf!wbil wnwghl  wigunf ql.ulullimﬁliuh
Lbpf bhpund bhflwSwlmlupgbph unoybpuyngpghwf bplingBhl ufby fnu-
dngnipwlml Jbfhwpubmynd gupuwlmplwhbph Gopfobbph wlhmfe adguh
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’]'dpulfumlu[zwp, wyng &hny wmwmgdng uuL(Lulilb[r[r g lpufu;uul
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2 whgwd upiwy (pubpr Uhd Uwghpubywi Udwp qubigduwdp wpdbpp

! Instability Phenomena in Systems of Galaxies. Qbymgnud quujmlynfrlju-
bhpfr Swdwlhmpghpndd  wilppndinddywl bphngRibpfit bfppfwé fab$bpwbuancd,
Ywhinw~Puppuipw gnuf (’Im/ﬁ.ﬂmni:[uu, lw“b), 1961 [}., ognumnufii: Swuwgplk; ¢
l[nil.?)b[uufluﬁ wz/uulan/JJanlilbpnuf‘ Astronomical Journal, 66, 536, 1961:
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sunfrgqubiy whopng ks Cunn vw{dwhupwly bu Shp gfumbipplibpp,
fisuyby Sulj, wybmbu by fFgnd bipyumdl  gupwblmplwibaf
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u.:)f:M/L Rupupbpnffynidip bfwgnod b ownlfwgl 10 whguo!
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wigbml bl wililpurnds quipuwlymplywbbppl whglbpfu:

p)f Awpruphpndffinihp of wlnol, wy il bl gBr Surd nfee by -
nffyudp Gfwgmed £ qhpSuljw bifugumdl quipmlpnplwbbphy, Spo-
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U.!uu[bu, op[lilwl[, COma«ft l[ﬂLJurﬂLlf l;miulnll NGC -}889 qlzp-
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s Sbinlunhipny nplk womgulngmp dgrqudpal qugnp gphfb
Sunfuwumpugho npngdnd b wumgquilnegif, flyubu wpugdun, wgh-
whu by Py whpudlbpn; Uwlpurgle, puwhi wyquby b qupulpnf-
Lubhbpp pofpbpf b Gagmbpp ghypnols Ugumby fanddy guepudjmf-
fjuwlibpp qphfth ny S mgplignfdndd okl dgnipulpnl guigmp hu-
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1\/&31 q,ullwlimﬁl[wil N l]b[l 9‘wlml[u1/1[1wil:

Uyu Swhgudwhpp Shmpuwfapnflnds § o Swuliby npnpu-
b wyupgbgdwl, quipumlpnfilpwbbpp Gnmbpf nfilowd plp gl of Bpou-
plpng dp qupp fulghplbp  whgpnod  gndbpnd Dpuly o gippafifo]
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gnipwghwhhpn (6L Qupng fuigmide (hliky L purgpuyfned bl Swidw-
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wumg Loyl b b b S[uuu{lig[uu“‘r iy fr l[ﬂih?iﬁqm_pwgﬁwilbp:
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hwibph nhuypnids Pliyugbiu Funbwligfby £ Jhp Annqfuwdbbpphy  Jh-
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duwlpupn: LLJ:; 4uufwl[wpqﬁ Fhy huwli wnbdwgl f nynidple wyy, puim
wifbyf Frcyy  gupulpmplubbp, vwh gl Swdwlwpgll  whhbpln-
phi luil[[lujanl t: NGC 7383—7390 quipulpn iyl bpp huigd nod
L by wuydwn whgudhbp b dhogynidplfrg wibiyp Froy poopungpf -
bbp wppmbling fp thnpp hoogmp Fwop: Nwydun wihnudbbpp
hwgdnd bl S[n.uu{bg[uu!ﬁ mpuf Swdwlwpg:  Hhpouuyku, bpkp
quyulpmplhwibp NGC 3613, NGC 3619 4 NGC 3625, fugdnd kI
df dpnpp funidp, npp wwpndiwleol bowadofuglh ool wdfbyf gy
opybfpnibp: Uyn nghypoud ljwh bhwmbypp whlyymbwple inpudmghd
I guop Juwhbphaifugpl novwmnfdynd mbbgny wibif fFnogy op-
JElintibp: U’bflg Lphtt nclbbp wihljugndd funidp, sl wyn funcd-
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erl plph fipkhpyg, pum bplngypl, oo fp Uhplwguglinof, gy
Uké Upep Udwyp dhy hugdnod £ Jf fuinmgnud:

Ubtp bwfunpy Snqfmdhbpnul phpfwd thummuplihpp fununod
bl guspulpmplpuibpf gnppmliygnp hnognfe b Plqplywlyls  fudpf
wihgdbhpf ﬁunfwunlnl mnmzmglfu.l& oqunfiiy Uklip wyn spuummpl~
Lhpp hphtbinyg &bnliyms bup duncd, pugy pwifi np ghn Swhingf-
ynud BU Spuwapupulyfnd u[ilr;rlufilb[r‘ phgluwhngg Shmwqupulpmfi-
huwlwl nugmnf whlmfy whpudlbpfiy quipulpmplwibpf fudfpbph b
hnopnkph &l npd wls Shwpud npndff gl fbpuwpbpumy, wyu sy
hpuwadfp df Gnp thuwrummply: Uy S$pdlusfned £ Sf pwihift guim ppugdun
L gunn wdbip JbS Pefnd [y guiywlpmpljuwbbpfy Guigdfwd Soraf s~
huwpghpf gnynofd gl Jpw: Uhgprnibipnphbl Stwmpusfnp £ el hpug-
Ghy Jhly $pgqplimljul qneggh qplrwnd fily bt dhunfnprdp bpbp qu-
[wl[mﬁllwi'b[lﬁ u[uu.nlu‘.’ull[wfl 4luin;[1u[1fl.ui: Kb luulrpnd; L’illl.‘qulflﬂl.[i
wrndwdp wyg gnygp dwdwhwlf piffugpnid fwpng b ogpusfby me-
phz qupmlpnplyubbp bus Uwlogb,  dinpouggny  qupulpofljubbph
Sfiol whing £ mbnp milibiio Fhbpgpagh 066 puwhwmlhbpf thinfuwliu-
Lacfbgnc b gpud Swulibpne Sunfwp o fumgpnng quipulpin il i bpp
whimp b il dnmufapuwyhy Jhlidngl fupgh quiligdmélhibp:
Gifpuwgpbip, np hpbp Lwd wifky quiliqgfudw gl gupmlpmplwibphy
l[“’fl‘r’l’”& pugdwhf Swdwlpupgp bphwl b bk Skl wyu &l
(quu_lwé quphbif £ wuymynighy, npogow Suryp winmn frEwls i w-
Lyl k) UginiSbmbh wynuypup funufpp bpplp of Ywpnquiiu qpu-
by bwlywlinpbl wnfbyf dhnpp (wubilg bplne hupgny wpuljuos ) qulig-
Juwéd mbbgny npht gupwlpofilu, npnyfSknle Lfilbnfil Eibpgfuulb-
pl pnppwliwlpfndip dppm by wpSwdwplbpfinpkl dinpp £ qulig-
Juwdlbph kS Swmpwpbpniffpuh  ghuypnul: Uynugpun, gpunfdul
dhfubipgdp Swhgpuynal £ bnp I}Jl[wﬂnL[r;!ﬂLilflb[lﬁ‘ judpbpnad L
hngmbpnud spnpp quiligfwd ndibgng quiplpnfiljubibph gngnefndp
pugunapbyne wdbl fp dinpdfi duwd wiliuly: Il_,u gdmpniffyncip b
pupbpoul b owmygdwn gopalpofiljuiikp b qrwgnigfy [Py wlopeof-
hp wupnidiwlng pugdwlf Swidwlmpgbph fbpp gfwd pnpnp bphp
op[!iu.u/{ilbpﬁil, [lrilzu[liu il NGC 521, NGC 533 u.[ul.(&l.un. 4""1’”11'
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wmphwbbpp gnoygp ghyphl, nph nif dfr pwlp pun Py wppli-
qullibp;

Nuwsgdn b Prvyy Luill;l.uﬂ'blq:[l pugfudwh dhé mwppbpnofdynidp
wildbbfg wifbp gugnmd £ bplhnod qupulmpliubbph 06 uPbpfilm-
Ll hnogmbpnod: {”Lll‘((}lun. whypwdbbpp fpn hbhwmpnbwg]wéd kb,
Shlynbin Brogbpp Swdbduwmnwpmp wolbih Swfwfy Swhppaynof b
wpmwphl Swubpnul: Uy bphnyflp Swinndy pbhwplhhy F 31[/1[1[111,
nppognLfy [; u11.lb[, lJd Coma~[1 /{ﬂLJmE &y dhé lwtﬁ[iﬂ nLil[1, bﬂlf
Shbp qumkbp' bihibng gudp nivwmfnffyndch niibyng gyl o~
bhpp puwppunilpgs Uwlul qpnflinip prpnpnd bl wgp bowbilpuiind
hnoibph ghupnof: Zwt)’w&wﬂ: ﬂ'[u[u[t 41 Yayup hncgmnol guwédp
dwlhbplindloghl nuvunnd oty ndibgng oy qupulnplijwbbpp
Swhnku kb phpnud dnmwdnpuuby bngh puwpfundp by Shmnbwpwmp,
bhtnpnbwydwlh Spblngl womp8wbp, by np muwgdwn quipuljof-

Qypgpupte b upunlbpp Gwlh Y fy Juref Swgmlih [[nL!mnuf\
guwdp FJwlhbplbnfluwpl wyugdwnnfynds ne ponnoclywt inpp gqpomf-
bl anJlign:l opybiljinihph nhujpnud: I’flzu[bu duwmnliwighy F Lngp
[5], grnogmbpp Swplwh wmppngfubpnod bl wh OF!lil[lnilli[lﬁ npniinuf-
Lbpp ngwum[[tuil Lueranlpflbpﬁ 117 phpky: '-llipgluu{bu, NGC 3613,
NGC 3619 & NGC 3625 guipulpnfiljwbibph  Jhpp Swmhwbyfws
qliypnud guwdp fwlbplinfFufili ypwgdwnm g ne gudp pnousnmfa-
Pynie mibibgny qupwlhmfljubbpn wugdwn gupulpmplhwibph fudpn
npnyfng wwldwhbbphy Sknne jbL mwpuiddnof; aJu opfiliulyirhpy
L ooy whgudbbpf dhole Fubpgpmbbpf Swdmumpupuppinafp G-
hwdpy Jbp b L whlpmgmiim gl bplngabpl wilwbnd ook
proud gunn wnlbyp npnpwhp b wpmwSwgafnd, pul ubpfplpulnl
hnogimbpnods

Uks pofm] Spuwwbgpuyp whyf  obdhgngugpubbph  qngne-
Pynibp bpwhwlhnol by onp prgduwlhp gupulmpwibpp wllugnd gn-
qugmdibp ke Gk gprofodh wyggpopl b, wwm Thlp a priori
tblp hwpoy pligndiky, np pugdwhpo qupelopluibpn wghop bbb
pwgwuwlml Fobpghuw mbbgny Swdwlhwpgbp:s Undnpuljpub hplio-
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hp wumnghbph hypnod (Fhlp puwgunnd Eip O L B wumgbpp) bip-
puby nughdphph J@uﬁil wnwhy npht pul ghmbhwne Quopkih L
whighy, np k& Jmuwilp Ypwhp nibh pugwuwlul gphf Lubpgpi-
Lhip: I’pnp, Ef}E pugdulf wumngbph SEdwdwmulinflynibh nibibliop
qpulwl pppyf Ehbpgfru, wuue purgpungdul dwndwbwlyp hyplbp O po i
df pulf mweligwly Swgqup wmwpf, fulp wgn duwdwlwljpud frgngnof
pugdmlp wumnbph Thé Fwup Ippafppwppidbp bnp whplinf wungh-
prds Uy hbpy wuwd, qpulpwl pff  Eibpgfue Swqudpofiljugnad
wumqunnguygdwl wbdubph fbpapbppup opoog bypedugogd gl
hplipbp:

Pugif wmlyfs (}mlulllmlxllwﬁln‘b gbwypnuf bpwhy fhé Jwufi Swdwp
qpuljuds jppd Libpgpugp bofugpmffyndip Blwl wpowy bqpulugn.-
Pywt ofp phpnuls Puqugppy-qupulpoplpubbph wgu 8bnd uimwgdwd
muphpp dpugh Sp pubp whgud b onpp dhp Fwpulpmplogl Suw-
dwp phgmibdwd muwpfphy: ﬂLuln/t JElp lizuuu[iwgilnuf Ebp, np purg-
dwlf qupmlmpljulbpp, qupeloploebibph fadpbpp Lo foepnkpf
thbpafuagf Bpwbp whip b onpngdfe gnepupuliygng wnwbd il ghy-
pnud glnnqulpul wd gupibph Spdwl o pus

Ybpl wnwy pugdwéd thwumwplbbpp  wpupmupulingl bb w il
mbuwlhbinp, np qupulpmpljwlibpf npng Rundwlhmpgbpned  gpodpob
l["[t”'[ tubpghugh a priori plhgniinedp off upng r[lllﬂl.lbl npuhu uu[b-
(b Swlhignigh pwb, pwl  wh biuffugpniflyniiip,  np gphfph  pnpnp
wygpup Swilwluwpgbph odunfwd bl puywuwlhml  Ehbpgpugnd:
U gtonrion o bl gl foof pulimplilip thuwumbipp: SLULuﬂprE gy b e
thay np bRE T qupp pugdulf Swdwlpupgbph Sulup Bbfugpblhp
puguumlpu® phof Fhbpgfou, wsgw whinp lypup  phgmdihk;,  np
f:iM/L Supwphpndffynidip dnu Tkl qupgnd whinp wilbip JhES
(hip, puwl wmwgdnul b ougy i uBbphge Ggughe, Swgnpy, Puy-
jonuith ghlynigdl Lfbgl dunntiwligdnuf £, np 12 NGC 68,
NGC 69, NGC 71, NGC 72 & #bl whuhnci  quigulymplywikphy
hugdfws pugdwlp Swdwlmpgp  puguewhulgphd  Lhbpgpue
achbhmp, wopm wgh l/é’luilqbgilbpf—ﬁ 300-py unlbif JES epdbph:

1 $k' s Astronomical Journal, 66, 554, 1961.
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NGC 7385—7386 hpltiwlyf quijmlpnfilymbbpp Swdwp bw quoty ¢,
ap fop 600-fiy unfbyp Sk ke

Uinbpuif Ziqgulp (pp Eibpghuwgh Gquwbip npngdhy & dbp,
L wobip duwbipuduubingbi 8. L b, U, ﬂli[llzﬁgilbp[l [6] Lngdpy L
wpaggnihpnod winwgdby bogpulul Lhbpgfou: UIllilﬁ ney, lﬁd‘[szﬂ
L Uk gniup [7] Swinliwliphy EL, np npny bilﬁml}ﬂﬂLﬁ!ﬂLili’bpﬁ nhuy-
pnud, hpp pugugphybbph qwiu;l[t.u&g plhgnidnfnuf F qum  Jhé,
Lhggulyp hwpnyg b ombblwg puguawleh phy Eibpgfuo:

Pupulpnfplpulibpf npng hrgmbpp gply Eibpghuwgh bpwbp dwlb-
puwdwabnpbl pugwmpdnd b odbpgbpuy hwmwpdwd Jf puwify Sk-
mwgnmnffndihbpnufs Up qmpp pdfmpnfbyniiiibp bl womgwbaod
Sulpus bypupuwdle quyulpmplwhbph Swdwp f-p Sqppm wpdbph
whnpnynfbywl yumunns Ghffugpfnd £, np wyg wpdbpp qum-
bptfnud F 30<f<70 vwldwhbbpnols Uwlwl, pmgundwd ki, Fhi
ny Swlwfpu, wibip SE& wpdbphbpp (f\IOU), dwuliwdnpuy by wilb-
b dmn ghpSuljwlhpp Swilup (ﬂ4'\/—21.5)z Qs whd g lyuhs
i yulihp, npnlp Shy Shwpwdnpndfnds wmuwgpls gl wmbpn f-h
wpdhpp wyg wdbbwmpuwdwn ghpSulpubhhpf Sud wp: ﬂLum[: gl
b fpupdhy, np pho] Lubpgpwgh bpwbp wbif 0k fumwlnffjudp £
npngdnad wgbufiup Gnogmbpnad b Swdwlhupgbpnod, npmky ki
glipSuljw Eppwyomdle qupmlmplpntibp: Ppnffyndip fwpng Eobngbhfpod
wifbyf qond by gl Swdwlwpgbph Swilwp, npmby Soljw Epfog-
vwdle gupmlpmplpubbp b jhwl b wyg b oygpum&winp, np wpmwlopg
howplng bpwhwhniffymd mbpp Pwhguljwgnpdoof guiindnyg  guipul-
wmphwhbpph dnwwlu Swdwlhwpgh gk '-lnlinl.unp[l [8] npngwd quuw-
lpusle pfof Elbpgfrud:

ﬂz ywlwy wpdhp nif llluzll[ulil Gfl/ipnuf brwéd quyulpmplju-
Lbph noginf Jbpuphpguyg U ki Rli[u;l‘/ [9] vy d wpgnilipn,
g wyg hngnfe wwldwblibpf npngdwh b whgudbbpp bngbug-
dwh gdénf Shmmgnumnfindibbpp whnp b gwpnilimlp b

L. b b U. Phpphytibipf [10] muncdbmufipmé Lhphncgbiuh
hrvpnp wupndiowlnof b ogwgdwn Eppaguwmdlh qupmlmphubbpfo of fro b
dp spnpp wnlnu: Ugg fnonp Swfwp puguumlwl ppsf  Eibpgpw
plgnidibyne qbypnud Jhlip f-plo whmp L Jbpumgplkip 300-f Jupgf Jp
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wpdbp, npp wifwdwbhulwl £ ool Zwl[wunL[;JnLilfJ é’l uu[[i[[r
unep boquniingd LIﬂLJlI/I hnoginfh qbuypnod; Eill[.nLillilﬂl.l, np wu L~
dwhwpgp hwynid £, Shhp whing [ [unumnz[l.uilbilg, bbby gnyyg
Eifby nh ‘-ln/{nLunp[i [11], np f> 1000:

Quipkif ¢ Euffugpky, np Coma-p hnigwmp grigh fupng bp ne-
Dby pwgwawlywl pfy tbbpgfiu, bffh Sbnwdnpnfiindilbph Uwir-
aliggp wpnp wwhpqulp hupbip (fubp b spnpuby Qupdfp ghiqdwl
Suwumunnachf Shimwgu shnppugdwh fhgngni: UJHLU hngdfyg, wyu
hncginp punn whgudlbp judhunfnp roonodnfpude bpfryguwdl qo-
il plpwbihp by bpwlg Swdwp _]‘-[1 wpdbpp qunn  Jké by fr
fupny, wibyby np, b fnpnp wbp puguoulwh phy hbpgfu,
1w g 1 f—[v wnwhdbuy by pupdp wpdbp wbinpg b ofbpugpff dhugus
ghpSulju qugulpnflwbbpfl;

Plhwlwt b, np qupulpmplubbpp Gnopmbph gnolwpugpl e
vunmnniffynibbbpp b pppugf Fhnpbdf hppundwl Fhongny ummg-
fJwé quiligfuéhbpp Fholi brywé vnep Swhwundffyniip  winfrughy £
npny Shnplwlhikph Swhpgbu quy Goopnbpnol pugnegfo quibigdwéd-
Lhpp grnfppul Jupluwdp oqunfpl, quihgfwélbip, npnlip bG Q-
dod whpud-qupulpnplpabbpf Jf dwop, wupliph Jpygupmlonf-
Yyl g gyt oqunps Uulyusgh qusguslyplmSebph ey~
mbpnid Funpuwbigplniffput Jbppl wwldwhf fbpuwphpgag b d
mif puybbpp, fhpwby Gwlh 21 owd Swnwgugfdwh Jbpupbppug wpsf-
quybbpn wyq mbowlbnp b Swumunnnof:

Ulinud ¢ fmgnbipaod Swdbdwmwpuwp Swpniuin dhyqumljmfpi-
fulpnls womnuyht phuwlyntyuml Euffugpmftyndp: Gpgygpuf §imw-
pudnprfndip dwhpudwel phliwplby £ gk l4’7[1"'”-[‘("'[10 Coma-fi
hnegify sfbpwphbplfuwdp:s Gppynidipp puguaulput F, bl Jhup &k
npliyws dhwbp wyn dpgqupulpnpliululh womqu gl plolyngl i
Suwd g f—fl whSwfwhwlwl JbS wpdbpfy: U_(u wpgndipp, a1
bnpkli, Jbpupbpnol £ bwh dygnw Gnopmbpp:

Gyuypunt, Jbpp Gpifwé Ynoymbph Jhpuwpbpom; dhnof b wihihy
ghwlbps Whmp b plgwky, np ny df a priori gwwmwpllibp bl fw-
prg wowy puyd by wygu Euffugpnofpol ghid:
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Fuwpwlpnplpwbihpl whlpmbnd hnopnkph hunnogdwéph munal-
bwuppnffymibp Swlghghood ol bypuhwmgniffyubip, np Swlwfu
bpuwlp fugdfwd kG df pubp ppup dpo gpfws  podpufnpnolih-
rby: Ugnpupup podpudnpdwl df Shwwepppp opflimlf fpw df pu-
bfp wwpf wnmy dwnbugngy  wpby Cwpgupgpeie NGC 4374,
NGC 4406, NGC 4438 L nipfrp wuwygdwn gqupwlpmplhwibphy pog-
hwgwé gnffwh, Unigufy hncgunds bflﬁlulyulnuf E, np mfp yuwybwn
quipmlpmpljwbibpf vy bplbph wobqp ppbbpy bhphuwywghoad £ o0k
t?ﬁ[l[ll[lu[[wil /utf[uu:{n[:nuf‘ llnL!uﬁ hnoginh bhpunud; U1!nl_u hnndhy,
wyn fudpp whpudbbpp nbuwgdugfili wpmgnuffyrihlibphl Jbpuph-
png thuwombpl, whmwpwlnge, Swomoanno b bpw gpuhwl phd
Lubpgfoiuls:

Yhpobipu bu Swhnflughk) bd Yl qhl Rbpgp fbpehts Snpfwmdh
wiltprplwl Kb, npinky wblpubnl Grinbpf' wnwhdpl BbfwSwm-
Juwlwpgbphy b bWffulngmbphy hogdfwéd (b Euffugpncftynih
wpfnuf Fowd bwpbglwhng dlin: Yefup b oghpuglioSumby wgu
bplngfh huplnpmfyndy qupuloplubbpp joogmbpl fdnggnegfub
Ruwulpliyne S urps u.(u nhuypnuf Jhlp, Sunfwlbinpbl, gnpd mbbip
Cudbdwimwmpwp  whlwfy  Eufulwdwlhupgbph (bil[(}wllnL!m[ipﬁ)
Surgnpulymi Al npdwls b, npnhy unuybpynghghwh Swhghy-
Unud b whljwlindy hnogmbppi Loyl b, np g BiffuwSwdw-
hupgbphy quimbpl ndibl quulwl phf Ghpppl Likpgpu:

Qqupp Sbwmwppppniffymd bl hplpwgughnod fplilwhf quijwl-
mplpbbpnod  mbuwgdwfil wpwgniffymibibbph  mwppbpndfyndify
Fb dpspt wpdbpp nprpdwl wpqgndiplbipp, np wmwghy L Qkyp
[127¢ Vwprnepwdl b wlhljulink gupulpmpywbbpl Swidwp Gy v
gk [;f=1/3, fulp Bipyuwdl ne nuwglgulpudlh quipmlpnfiljwbbpp 4 w-
dup’ f:94: Uyu wpdbplibpp gnipu b phpfnod wgl Eufugpncft g
qhuypnud, np Lplhhuwlf qwlwllm[-llll.uilb[muf qupdnudp mbnf £ il k-
Inud ppowlmgpls nugkdpbpnd: ll!i, pwlp, np uppnepuwdle me wirtl-
bnl guulpmplyubbpl Swdwp f-fi wpdbpp Unebpul wdbp dimpp
b, puwl bpu’ dfwghuly qupulpnplpubbpf wmngmpy smwgfwd wp-
dhpp, Wpwhwlnul L, np wyqupuf  qupoelmplubbph pogep fut
qpkfth prpop, ppondwl Swdwp dungbif, Bhy qoroggbpp Dhplogwg-
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wyu pubp wupngpuwdh ne whlpalnh qupelopljubbphy puguwgwé
Yonvginbiph Swidwp dpphugph Phnpbdp SpFwh fpw wmwgdwd f~ﬁ
whunnp J6& wpdhipibpf Sk Uynupup Swdbdwmncfgndip $wh-
ghghnud b bplne whpunioufibyp bgpulpugndd ol

Lu) Nwpnipwdl ne whlpphnh  gupumloplpubbph Gogmbpp L
fdpbph Swidwp puguowlwlh phy  Lubpgpugh  bbfunpnfiindfy
biing prynp pugumpndfymibibpn wfbip by wbSwf wlw ol B
qunbnuf, pwbf np Ufwh ghuypbpnd phpdwé l/uuulnw[rl[i:bp[t L~
purnbfe b bl hphlwhf qupwlmplwbhbpph Ulwnd el p;

p) UVbhnuumguwd hphluwlhf qupulmphobbph Jhy gqpbkfth phwi
gpulpude Fobpgpw mbibgng Swdwhwpgbp, pwhf np wypypuf Sw-
duwlpmpgbpp hwpnyg By whygd googghp Uhphugugihy  dhugl gur
thnpp dwdwhwlymdfigngf phffwgpnud (10% wwpdw fupgh )

bﬂb wygubu b, wmp hphhwhf Epfguudh Swd wlpurpnhppe
bnybwby whmnp b oquud bl wl Swdwhwpghph quppp, npnbp Jké
dwuwdp odufwd b puygwuwlumh Lubpghuwgni b ”’b!z[l j=94 wp~
dbhpp hpng £ phgniby, npyby fpmlwbpl dnm wpdbps Uw dhy
d'nmligilnuf I Lu“il bgpuwlwygniffqubip, npf 4’uuful&w!il Coma-ﬁ by~
mp hwpnyg bondibbwy pugwuwlol gphf Ehbpgpos;

Lhmmppppp b Tghy, np fphlwlf qupwlpnfplubbphy Spuoh-
ghusgh bl pugduhp Gnipgngpugheibohl whgbbf -
ploibph wpwgndfndbibbpf mwppbpnfymdiibpp gunbingf bb guur
wilbifp ThS: Uyq hnbPpgmpughwibpf  Swdwp  poguowloi
(ohy Eibpgfmbibpp Eufungpnddndip phpaol L f~[t punfriuguiby Shé
wpdbplbipf:

,Unulilrul quypwlmfpliwbbpp  Swdwhwpgbpf  wihlogndnfd jul
Swufl, Tblip whinp £ pnpupblp  Lwl nuphnquuljmplwbbrp,
npnbp, npybuy Luwbnl, Swhppynal i qujwhmplwibph  huigumb-
prds ”'Luq.ﬁnqwlwllm[lllwilb[ril, puin bplingfhl, dhom  Swdwyw-
mwufuwb fognbpp wdbbwguwdwmn opgblimbbphy ki [wfwgngle
ophlimlp Nhpubnu A (NGC 1275) whpgnepl By npp ”)lipulznu[r by~
np wid bl Swn whgudi L
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NGC 4486 nwgpngupwlhmplyw el hklmpninufwh boplghy
gutpu boqugpu offe phf wnwhdfil fumwgnudbbpef, apnby oo
wfnfbynihibpp Spobghnd kb [Fandy qupulpmplwbbpp jnowafoe-
Pymibibbpp: Uy fonwgnofbbpp, Swdwbwpup, Suljogoljpml pulim-
hnuffpudp nbppunpofpummlnl bkupnbbbp b wwpandiwlneds Yw-
hurgle gddfuwp £ Shpphy wil bbffwnpnefyniip, npowygg pinwgrofbbph,
oyl nbppumpdpumwblal wpegdugh, spwpndiwloof B bwlh
gaugf pubiwlndiudp undnpuljwh bgndd: Vwubwnpuobu, kpubp,
Swiuwhwpwp, wpupmdiwhnod b Runnlpupbu  abppumpd funwljuh
biblpmpnikbpp wyp)nuebbe:

Uyu mbwilbmp wwypmymbng ndby shunmumply B Whplyw puglnof
bplne qupupnplpu (NGC 3651 & 1C 1182), npnby  huppqlbphy
hwwynign prmwgnulibp ywpnidiwling opffhp bl wpmu pddnods Y-
ypngm phfbpny wyu gqupmlpnfplpubbpp bnogbabo §wd wogamwo fuab
hnpinbph wdbbwymydwn whqubfbbph dhy Eu: Ybhpyuwuhu, |l
qhuphp, kpp npny Sulju bipwuwdle guulmplubbpp gpguljugpnod
Swhgpuynol b Quiugnegm puwquapfsbbp, npnbp, Swifwhnpkl, bbp-
hwgwghnul by ofbpp bpdwd Guoynegm fumwgnolibpp Efnpgneg frogh
wifbih nig dineyps

alfliilwﬂl Sur whwlwhnffjudp NGC 4486 quipnilpn il grd
bywé fummgnidbbpl wyn bnglh opyblpuntibpf Efnpgmghugph wibif
g dpagl B Bhplpeguglinod Uynuypup nbypbpnu whmp b Eii-
Pugpby, np hwynogm fumwgnafibpp b jwanegn wppelpudiibpf
nugpn8wnwgufdwh Sqoprffynihls wpnpblh Faguwghy £

Uyn wbuwlbmpy Sbamppppp b bphy, op Sfgpugh Shrwdnp qu-
qulpnfplpgple quim Ao qunbifnof by, phyyba grgg £ owmpd by Rynup-
Jwhinad, 1805 pnuewmbilppsuiwl SEdnflpnls  Fp huynign op bl
Uyn opshlpnf quigbp  gneghyp dnm —005 L Ubp Pfbatbph pw
ugl wwmgquidwlh £ (phpybu b wbinp bp vwpwuby wypyfiuf Sbnw-
afnpniftpul fpw, LfFk [tfu;nLilbflg, np bpw wmpudwgpdp 2 000 wyup-
ublipyg dinpp £): GRh huphip (fip grgy wwy, np wyg opybljmp fpng
Zhngs A nanfngupulpplugy Spablulhul wppubgali £ qu
Wuquwhmlp, np ghpSuljm qupulmfipubbph hnphgbbph spw g gndm-
14 wlnffmef gty bl pogbph® g fonmgodSbgh -
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i pdnidbbph i Gwuypngm pumwgnidbbpf wpmwdpdnufbbpf Jhel
grgnuffynch mibp vhpu L u.!uu[bu Pl wyligbiu, pognp i puglibpp
dwwbwlipnud bb, np wyu wlpnfulndfmbp podfraqubyg Qwplog £
quiyynlpmfplpwbbpp wnwgwgdwlh  Jhy:

u!uuilrunl.l, dhlp bgpuljwglngd  Ehp, np  gogmffynds okl
hnogmbp, npnbp quobfnul Bb bfnpgoegfrogh wnwbh8GmSunndy wiljmp-
nifyuls thnynod, bpp bpwiyg bhpunud wnwgwingd b bnp qugul-
wflyulibps Pwnpnqupuipnflpagh grgmfyndip wyg dingfi - gregfpb
b Lhwpudnp £, np bngbfinly wyg thogmd nwgfinSunwguagf@nofp
mbpfe mibfp Spugl dwdwhwly wn dwdwhwly Lo pnsinfufng Sqn-
prcfyudp:

luu[ 4w_(mflﬁ £, np ”’b[lulinu A nl.ul;ﬁnqullwllmﬁlll.u!nuf nfrin-
Ynud kb dhS Swpumphpulwh wpwgnffmdibhbp,  phgfnoy  dhiph
3000 hlf/llrllz Uyp wpuwgmflymibbbpp ghpuguwignol kL Lnopnpy
wynhfbyne wpwgnefdgmbip Ly, wyuwfrond, fhaphpumnfilip gl fununod b
whlywgnihnffguls dwufii

Uyn wumBuwnny Fnd b, np nwgpingupulpoplpobbpp® npogbic
wigbgpup Swdwlhwpgmembbbpp nndbwufppnglyndip, npnby fn-
phqbbpphy gnipe kb puypindnud Sbé quwligdwdikp hwd nprlp gpmn-
bpfnmd kL puwdwbdwl wpngbonof, whing £ Gnp noygu wdinfe gu-
pulumfilyuiibph ngmbpp wiluwndngd gl bplnggfubpf o pos
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LoVl runhtl

]_hlfbmrll Supgpky' wpgynp cqpuljml qphd Eubpgfiwby whspw-
dhpunnpkl Gpwhwln"uf £, np hnopnbpl fpwphy wmpmgnphic Shnw-
Gl b, B owgl jwpng b oplggphby frogobph bogugufp Shel gu-
pulpafplyubbpp whpbglo dinfowiolmf ol gboep:

Zwidpuramdywhp yuwwufuuliby, np gpolpuh (ofy] Eubpgfial
ghnnudbbpfe $bm Quydwé Swpy £ L Lwpng £ plnggplby Eplne Lh~
punpnufbpmdibibpte bpp Uwljogl, b hocpnood quipmlpn fr i bpl
mb bt phphwlne wnwgugmd, rppl Swnfwdwgl b wumqughmbb-
phy qwmbpp, ww zﬁn[ul.uilwllm.ﬁ_(wfl llnilgliu[g[nufl Flugluru.[nuf £,
Lo gpulywd ppyf Fibpgpw ndibgng Gnogmbpp wbmp £ uppg b
quggng Guof phglwhngg qupmnol whqudbhp Gopylng Swdw-
quapghp (pukls

Woyop wifbjugpby, Pb wifufubulul (Bifup, bpb  qugu
gupulpnplywbbpy fQupngubogpl Safwpdby qpalel fibpghw -
bhgng Lnoymnp fhy:

Uﬂﬂiml‘ll u.[fu;bg, np 4'LuLlLuflw1[LuilnL[:7!Lufl ] l{hilgliu.[gfuui/
Spdudned b oqupmlpmphwbbpp vhgplmlul inghph b bpwhy Lhp-
unid phffwgng wpngbubbpf dwufil Gubs fusi by sy u[ulmllbpwgm.lfillﬂ
rl dpws:

Ndbgwl o fusgmlynrhy gupulmplubbpf Shqulul  boulpp,
npfr &ulil[nuﬂ_!wil l[/iilmpnil[t Ly E Swdwpf by ‘M 31 q.LlllLul[ln/l~
fhugf b Shp uwpmlpmnfljugf quibigfwdibph Swhpniffyuss hhhmpnbp
/Lulﬁ'tutpré'lilnz[ Shmgwd uliu;l.u;fi:bpﬁ qwiltp[uu}ilbp[l): ”]Lulull[nuf
£, np bpw mft whpudihphy Jbgp, npeig wmhumgduhl wpugni-
Fyniilbpp 4w1u1f1[1 137 (ngwrlblru[ M 31 guyywlpinplyugf dEpduwlyju
wppwbpulibpp lo Uwghbjwhgwh u:flqlip[]), Pofnd £, Ph Fnmblnd
b quigduwdf hEhmpnifpi: Upwgi NGC 598 L NGC 6822 gquijurl~
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wpljwihbpl b Kbnwhnod Swdwywmwafuubmpup 14 L 110 l]lj/(ll‘ll
wpuignefFpudp: Slnlwl[wil fdpp Guwgnidinflpats Swpgp wnbife pfof
[rumpwbdwd £ I,lllfPhI‘ll qbljncgdwml fhy' mmnph's

LT am .Qwulnlltl, npp baby, PE chnigmp e glbmgnufpy
huwpng b Shugh bpwbwlby, np hoogmp juspbply winof b Swd b -
mwd bpw Fhy byuwd qupublpmfpliwibph sudhbph Sk, Zmlfl:mt‘bnuf—
Julﬁ& wuwy, np qugbwmgnyg Gogmp junsplbpp phpdwhpuyby o bh
wpwg b wlnud, pul Zw[_v[ﬁ [inlwgnLJ[r,’U::Hr’: U plingdky bwl,
np fbpp off Euffwngpnid, np gupubmplhubbpp pognpg Googmbph o
fdpbpl whlwynds Eh:

Zblilful&[l Jhwguln, by Snl Z.]nl‘ﬁlil‘ll Puwgple Sbummgnnne-
Pynibip, npumbag googg b mpdwd, np hhmwgfi quiligwdbbpf Suduw-
qwpgp Ywpnyg £ whqudbbp goope quypnky bnybpuly, bRk wil nibf
puguumlpwd phy Eubpghw, ful ""3']2[} dwmbmliphy, np bk Swp-
ffp piunbklip pugwumlmb phy Ehbpgpw ndibgng  pfughliusgnd
fidpbpps wuu jubpiagpdwd geolud phd Cibpghugnd polpkph
nu hninkpp gpuleh tubpghuwgp wgpniph Skwmwiqu pugunpne-
Py B wpulwbignof:

Zlutfpuxr&ntd'smﬁ[l wunnmufuwlhby, np Sphyh ulgphwlml wgp-
qnpl phapljw it pugumpnofd g npnhnufp flipp gubljpwbinul bp
frfa® npnghy ppwlwl jpped tibpgpwlbph gognfgul ghypbpp L
Kbk wh wypwpugubbpp, kpp wyrn pulip wmbnf £ niliblinod:

Twhnpnipynib.  Pwpuhmplyubbpf  hoppgbbph Ynudfngnbfuljui  wih-
infefafFpuls o bpuphpgug ulll-lln[lbpluglfluil Qudwp byulhin Ruwhnppumgunf quw-
i filpubbipf I}ﬁilu“fﬁl{lul[wil mliumlllimflg wlljmyndd, pugpu g Rwrdf -
hwpghpl gnynffguh tpunmps U gu ghlnignulp wupndimlnud L hnppgihpf
pudwbdwl funf hpwighy Ly i Thé quibigfmdlbpf wpmwi fidndbhph
Lbnlwmbipnd wnuguywmd quiymlpmfilywihph Suwlympghpf Sbmwgnmnffgniti-
Ghpp ApShuljuh wpnynidiphbpp:

| S&'uw Astronomical Journal, 66, 554, 1961:

14--239
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Liwd Swrpinbip £, np Ubd Uwghpwbipul Udwyp qaup P wun-
quiuspynenitbiph Sk Jhwoflt ndip apngwhp Fnyd wdbifp Sk -
thlph opyblpinbibp, npniip hpklg FilnL!ﬂnl{, welpugle, Uil Y wiain-
quuthymnbbpplic: Uygufuf opybiljinlibpp Cbu[[ﬁil wifwhby b «fw-
Swumbgmflyniibbpy: Uwlhuwglh 30 Doradus b6 Swduwphp fip s~
tphpnd b puguwpdwly dhdniffymdp Whunbifnpht  ghpugubgnof /,L
wgn  pmgnp opykliintbpp hpopirfru pwywpdwly  SEénffgnip
—1570 lpupgp b, fpulp wpudughdp’ 600 wpupubf hupgpe Gfh
plgnibblip, np Jdhp Foprlpin filyos gnodf quilifng wowmguudnobbph
dhobtt prugupduwly Jhénffynihp Swfwowp b —10%0, woym ujupy-
Jnud £, np 30 Doradus-¥ b v fypudp ondnpwlwl won-
quindininbbpfy Swpgnop whgaf spugdwn b Udbp Sbnuwfnp gu-
qulpmpliwbbph pmonwblpuplbpp gngy b mwghu, op hpwhyg Jhy
Eppkdl Qwlgpwynol by wuwdwnniflpudp b qudibipnd 30 Doradus-A
Gupgp Swilegppibpe Qeomp, dby hgumwluSmpfup b @fnod wgy
Suwduwppblbppn gfenwplhhy npoghu opybilpnibpp Swwindly quu foowb-
Jufehy hpwhy ghruumguuynngbe:

Fuqurlpinfilpiibpnal ghpunmquudgnonibph Swhnpuydwlh  Su-
Cefuulpmbincffyniip Bbphwgnids awenollowufiypfnod £ Rynupurlpm -
Gl 217 Gl pquaf nb$iblpnnpf Jhongnd winmgfwd pnuwllwmphbpf
o rou q.[i[TLlluL7llului{1!f?Lllilb[1L1 qphflt wumqudl Eh, Bffh Swd wupu-

1 Superassociaticns in Distant Calaxies, Qkfmgnud Pwpulpnplugf b Uw-
ghpwbywl Gdwbpp Susdbdwmwljpud mumdbwufipngffiwly Swpghpple Ufhpfud dh-
Ztuqu_/llfl Ll[lliu{ﬂll[lﬂl_l)‘ﬂllr; l[:uflpbpmJnLJ (ul{umpl.u“‘uu), 1963 [}; Lru»l[ltﬂ/l 18'—28~[l¢
Swypwnpdby b upidungfinalfi wpppwmmfFyedibpand® TheGalaxy and the Magellanic
Clouds, IAU-URSI Symposium No. 20, Australian Academy of Sciences,
Canberra, 1964, p. 122.
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mwufuwl gupwlinplugh Shrnwdnpnfdendip gbpugwbgnul F 15 Jp-
(bt wpapublp: Gpp prowlugnodbbpp fups Bu (4 pubp Jugph-
Julil), Swdwuywmmufuwl gupulmplyogh plhigSwing $nbip of fuwb-
gupnud  pnosw g lwl gliwSwmnfbbphl b ghpwomguudiygninbbph
wpunnlbpbbpp hwpb)f b Swdbdwmby gpowlen wumgbph, fud wewh-
quimn mppnyfhbph wunnkph $nlwy wuwnhbplibph $bus; Goresipuu~
(pl FEonffymblbpp bdwh nprpdwl dwdwhiwly ufunyp dnm quipul-
whhwibph Swifwp hwpng b, vwlol, Swolby 095-f:

Uktp wmmnky phprod bhp  dhugl bwfabwhwl i gugibp,
dp ppprugilindtyml, npp Spdbdwd £ 55, Jhé dwuwdp Sc owmfuyh,
qugualnplpuibph ol ppnifa dpws Ugy gl -
bhpp (pugwendfbyudp bphooof)  wywwmwSwipol hbpuynd  ph-
wmppfwud bk Uliu[l[h—l“(lfuﬁ Guwnwpnghy, Gk p Dhwnp srlibbubp
wigle Swhgudwhpp, np wnwghnmffynikp mpdnod bp Sc quiplpn filp-
Lbppl, dhiygbn E gupulpnplubbpp popnpndple (LAY ghonwplpfood:

M 1 wpyniamlinid wnpdud b 14 guypulnpljwbbpf NGC {w-
dwpbbpp, nprhy Jky gk by bl ghpuomquudgynonbbp: ﬂ[uqbu qbp-
womguuthniekbp gfinwpldby B ooyl fumwgnofibpp, npnly g
gupdwl dShdniffimbp ghpuwigwhgnul £ —1375: f"iu_ul[wfu.ulzu.lp,
dhtip skplip huwpng ghpwumgquudiinialibpple Jbpuwgph; wwpnipwdh
Plbpp wuygdmn dwubiph Eplhwpudml Sundwébbipp:

Unynewwhp bphpnpg vgmdiwlnad phpdnad By gogwlpmplymbbpf
wfrghpp, bppappeol® qhpuonquiogynonbbpl pubwlp nepupoed-
g guplpmplipgned s soppopgnad®  ghpuumguadynenbibph dpgpl
puwgupdwly dEérffymiblibpp, Splughpnppnul® q_wlwllmﬁz'/tuflbpﬁ pL-
whapuy pugupdmly Shémiffinbbbpp  (phandifwd ko Sknwnpne-
Pymibibibpf Umbighioh uzufu;;zw[[g) L fbgbpnpgnod Swdbdwmndff b
Swdwp phpdnul B quyubmplywbbph hnphglibph pugupdwly Jk-
drffymbiibpp, npngdwd dplilinggl preuwllypbbpnd; ILJu gL -
bpp o yglebpfg wpumpgdnod B, onp oghpuumgunpeonbbpn Salo-
by Swiefy b Swhgpeyned —20.5 It wifbip prgupdwly J6dnffyndh
nibbgng ghpSuljm qwlwllm[tl[wflﬁpnwf: 35 nppurdwd Sc qerpurlyafi-
[1!.'1?!5[1/15 qllpwumllwulﬁ‘!"Lﬂilb[l [L[LL‘[’”LEFWI[I’TIZ nLﬁil nLZ'[iZJ '——20-6‘
dpopli progupdmly Fhdnffymili, dhbynbn phpwumpuutfyninbbp oo
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ngnq Sc qwlwlimﬁllwflb[tﬁ Shofls Fw_gwp&w[[ lfliém_[}!luil[l 4zu‘{m-
vwp £ —18.8: Phy fbpumpbpnad £ S gquymblnpljmbbppi, s gl
Juwé opgilpnlibph @hfl wyu ghiypnid hnpp ke ﬂLuLnﬁ nddmp b fun-
uby gogniffymds adibgng npht wwppbpndfdywl dwople Uwljo gl wh-
bGuwulpwé £, np ghpuwumgquudynin yupmibwlng Sb gupmlmfiljubhbpp
dpbhlngl dwdwlwly hugdauf b pupdp pnonsndngfpufe Sl ljop-
hip:
Upyjniuml N 1
Sbrunnpuufynmbébr gurnibwlng quuolnpjwibe

NGC Sty Ny Mau M, My

1087 Sc 8 —14,9 —20,6 —15,9
1961 Sb 3 —15,8 —21,5 —17,1
2276 Sc 4 —15,2 —20,2 ~-15,9
3991 Haro 2 —17,2 — Sl
3995 Sc 4 —14,8 —20,3 | —17,0
4303 Sc 4 —14,6 —-21,6 ! —17,6
4496 Sbe 1 —14,9 | —19,8 | shum
4559 Sc 2 —13,6 —19,6 —14,1
5676 Sc 2 -—15,5 —20,8 —16,0
5678 Sc 4 —17,5 —20,5 —15,8
6217 Sc 4 —14,5 —19,8 —16,6
6412 Sc 1 - 15,5 —19,4 —15,8
6643 Sb 3 —14,8 —20,0 —15,4
7448 Sc 3 —15,0 | —20,8 | —16,2

N 2 wggnwmlnul phpdnud Bh pnpnp ppndwd qupulpmplyeib-
rb Pdbpp (N)' pugupdwly dhénfyndiihph bpkp wwpphp plmbp-
Jugibiph Swdwp, ghpuwumquudyninbbp ywpndiwlng qupaljoflo-
bbb fifboh S Spuph:

Ungrwwfi Jbpgpt wymbwlp wwpfpu £ grpupulygneg quipul-
wpliugple Swuling ghpwumguwosfigninbibpp Shopt Fhifp (v); Uyu
wggmamll wijbyf Swdngfy Ghpynd grngg b omwpfiu, np oglipuan-
quuspyniniibpp qpbfth pugunwyby Swhafiynol B ghpSulju qui-
qulpinplypmbihpnod:

Vusnlbply s bplenegBPi p phy gy £ wblpulinds quguslp-
huwihpp qbuypnid: Ukhp phnku wyg Swpgh dwhpulplfin nunof-
bwufpacffymd oklip fumwphy, pugy Zopngp mpoyh NGC 275 gu-
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Julpnplpal, npp wpwpndiwlymd b owalifwglh Shhg ghpuumquaginen
L npp pragupduwly Shénftiniip Swfwuwp b —19,0-f, gneyyg Founw-
thuy np wblpwbind gupulmplwbbpnol wumlbpl wgy be Ugg bk~
Pt oqunfpli b fununcd Gwle UkS Uwighbpudpuds Udwf opplinlyp:

Uniniowmly N 2
UunquuhyninGbrh fwbwnipimbp Sc qujulmpljuibrnd

M (b gurlyursp) , N 1 Ny ‘ y

M > ——2070 21 ! 3 1 03
—20.5< M< — 200 6 1 0,7

M < —20.5 8 l 6 J 3,1

1 Sk'u whpumnud:

Piyuphy wlihpl nupd Gbullﬁ[t I ”]/.upwul[lunqrulnuﬁ iy frre~
uwhphy [1], 30 Doradus 4’lulflulﬁ[1[1 lnLouLnL[nL[r}!wb fhé Jwup
wpniiwlynof E Spgudwdncf gt Fhye Uwlugh 30 Doradus ghp-
wumquutfigning wupadielnol b owl Swpgngpodnp fuwgngm ghp-
Sulpy wumnbp, pum npnod ghpSulpwbbph wdbbhwSmpnim fncpnp
qunlifnid b owgu Swdwppiph hhlmpninols Uplingh dwdwhwly wbnp
E Uphy, np ghpummngquudignonbibph, npuby wdpngencffpab, lpubph
mhngnifyniip wbimp b ogguppnpbt ghpugubgh undnpolod wom-
quuthgmenbbph ywlph dhopl nbngniffynihip: Ugg pwlip wuwpguiubo
Sbwnlinid b owgly dhuwumnpy, np wdbh Jp Gdwlh  Swdugppf babph
whngniffguwls wnnppl vwldwhp whinp b okl Div wmpdbpp, np-
wby D-b Swduppp mpudwgfidh b, puly 0-5 Gpuw Fhy ppnng dh-
sht Swpuphbpu i Lu[uuan[&‘_(nLilil £ []iu;mj:bpu[ D— 600 wu k
v=10 YWi/drYy, Fkbp hyuwhph whngnifbyul Ghpphh uwSdwhf Surdwp
vumwhnul blip 6 10" wmwpfis Ugu Bhdp drnm Jh huwpgny ghpuguh-
gnuf b ounifnpuwlui O-Luum:ll.um.ﬁ_(m_nilbpﬁ L ghpd qbp’f.'ul[wilbp[r
muwpfpp: Lum bphngfPph ghpwamguudynonf Lywhpf pbfugpned
bpw Jhby wnwgmbnd kb pugdwSwquwp ghpSuljwbhbp, nprhp gpo-
Lfg $bnn oflip kb wédnud mphy wumpgbpp: Gk Swop wnbibiip wil
thwwinp, np T Snyp wmpwh wumghpp, uninpupmp, wrwgmbinod
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by bdfwlh Swduwppbbpnod Loqwim wilbih Sk glufuulﬂtbpru[, iy
whiinp b phgnidily, np bpwhy dhy wnwmgwhnd bl Swpgnip Sugupu-
fnp wumnbp:

1939 [F. «Shkuwljwi wumpnPpgpliuy gppnuf [R] dblp vinwgh
Eiip 30 Doradus—[: quibigdwdf bufulinfuh gl wmw b 2.108
M;}: 9npu mwph wnwug .2nilunf1[1 [3] U windim Umpnt)'ln!ﬁ Iy I
glonwpuwingd fbpugbiwlonky  Jpgudmdnfd b quiquighl guiig-
Jwdp: f’]'LU[nZL[bg, np gl 4’w1[wu1up 5 IOGMjT):melzLqup, fqurp-
dwihungf of, np Swpgnip Swqupwdnp womgbp whinp £, Sunfwiiw-
papy, hwopJwd (fubl ffpgudfudnftjul 5hn' fpbliyg Swaqifudp:

Yhpynid hu pid Prcgy pinwd hnudngnbfilpwlwl phng Pl by Sk
f[ﬁm’l’anﬁ!nLi]f

b‘/&lb Ebffrungpklp, np qb[:mumr[l.uutﬁjnmflbpﬂ Qluunpfnud Bl
i gy gupulpmpljugp bhpunol pugfudwd qugeghl quigdusibphy,
wgu Jwply b ophgndiky, np J68 phgSwhnp quigfwé mbhgng quw-
pulpmfpilymibpnad Jwlpbfuguwpl ndbpp whmp b owgpypup FES
4Lu1)'wu’1[1ilb[7ﬁ Lurlulyw,gu"wflg fuLuiquupbil: Eilq.fl.ul[wnwl[[r, thnpp
quibigwé nmibbgny quywhmplpwhbpnol wygupofp funyplgnm qogne-
Pynils pnihpy Uyn mpmmBunnd, Fhip jubing £ wymnbip ghpuumn-
quintfrynenkbpf Suljw guyulhuplpubbpnods Ppulwinof Shhp gfimnuf
bup Swlmnwly wumlbpp: Uyg pwbp, Swijwbnpbl, dfuinaud £ quw-
Lhpp gnywgdwh Sbwpwnpocfyul Jbpupbpouy Bbffugpndffndp:

Ubplyw Snpfwdp dfp bwpulimlyud Swpnpgnul £ Rynepuljwiinof
b Cwlpmgqulf, U, Pulpniquppubp b Y, Uwlwlpubp Sbur Swidw-
by pwpmibwldng wyfuumwlph Suwufi's
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Vg wopmmwipl dwupl wibyp Jwhpwdwnh  Swynpgod  wyugpdb; £
r?f?!napwlwif.'/r wumgunfinwpwhp Swpapgaclbbpnoly (33, 3, 1953);’
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LUevbhrunry

ur‘u1. Qbp wygniumlnuf phpfwé  Eh ghpunwmguufnnibp,
npniy u.[w!&wn.nLﬁJnLZlg Suwulinuf L‘Ml—.—17,5~fl: ﬁflzu[[ul/fil I
Q[i[l hwpdppn mwppbpnffyndi wignuyfruf ghpwumquudninhbpp b
d’ngp ULLI[I.[J[LLIZIJLUZI Ulfu{ﬁ bl wl quywlmplugh Sfgh:

Zmdpmr&nldlwﬁ. Uklip wphmp F lpinfr wnbblip wumguinfyne-
nfr grygbp L Jf npny wwldwh qhbhp bpw puygupdwly SEénuff
4uuhu[1: M b1 qwlwlimﬁliw'lnuf q.miu[nrl Swilfugppp bdwlh JES Sw-
duphplibpp, pum bplnogfFpl, whinp b glunwpld b npubu gurguily~
mflpwhbpp wppwl b

Onrwm, lL[ang Lf[fzm Bl wygn wumguufignonbbpn g d Ly~
propuftlibpf Sk

Zultfpulr‘ﬂnuflma. Upuwhighy ndwhp qunfulnad b wupnepu [Flib-
poud, dymubibpnt Plbph wpwhpnof: UkS Upgp  hnogmnod Lw Sf
nhwyp, bpp ghpwumquuthgninp gnbynul b PLp Swypnud, Jdf phy
4ﬁ2bgftbln1{ M 51 qwlz.u[{m[l[[wfl, ey wyg nhupp illipl[w A~
Juép whniumlnid h ophpfmé:

Fnl]. Upnynp fupuw guwhlpugfe o8 p (fih ghpwumquutpnin $w-
duwply wih opblyinbbipp, nprlip gunn fuynogm b (U——B) L(B-V)
opgblyinkibpf Shin hpuwhy fuwnbbpne Shmpudnpnffindip:

Zuufplurbnuf']ulﬁ. Uyn:

Zwrn. U[anp ’)‘nLg l[wpn”rl bp npubu q[ipl.uumrlwulﬁ_(nLnilbp
gfunwplb; qupulmplwibph npng, fufuin ngmpudwbngwlogngh
ynpfabbpps

Zmdpu\x‘ﬁntﬂjmﬁ. Zﬁwpuu[np E, np flflz~l1[1 plhgSwhnuy puwl ljw
ghpmumpquutpyninbbph b wyng hnphgbbph Sholi:

U.‘_lbl‘. M 33 quiywhlmfiliugnof uu”iiu_uu{lu'(zhun, NGC 604 wuwmn-
quutfgning gwn b idwh 30 Doradus-filre Upggnp Prp wgl S -
po'ul kp ghpuumgumudsgnon
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Zunfpum&nuf}uxﬁ. bu fuwpdnud B, np NGC 604 wymunfign-
np gunbfnud b oyl winnphl vw{dwlpy phy wilbif guwméd, npp Sl
wwmwufrwhngl b oghpmamgquupgnonibph fbp uwSd whnud pic

Sll-‘l)p Pulif” ghpwumquupynin fu Ubd Uwgbpubgpuh  Ud-
ll.{”'_‘-r:

Rnll. Upwhr fblhp — 30 Doradus-p, pwhfr np Jynwbhbpp un-
Ynpwlml wumquudigninbbippy S phy B wddbpfe v gdmns

fwufodp. Upgn®p gpumfby bt ghphnpbpf pobhnulibp,  Qud
nuppn8wnugu Foof? ghpwumquutpninkbp muwpmibwling  qupal-
wmpliwmbbpnul;

Zunfpulr&nul"!mﬁ. Qafrnbif:

Flmmnl. 9[7[1 wly buffwgpniffpul huywlhgnfdpoedp, np owumn-
nbpp (wungquugnondibpp) hwpng b wnwgubiey ghpfupm Fwpdfh-
Lhppyg, bu Jf phy dinwlngfwd b Shnliguy mbuwhbmpy: g Bi-
Prungpn gt Swdwdwl, ghppufin waplfﬁilillip[r whup £ q.lnfullifl
quywlmpliwgph Swpfnffywl dhy, puwip np wypnky bi gobfnod
wumgmutpgninbbpp b ghpwumguotpynonibpp: Py by b agu Sup-
dhblbpp wyg Swpfnftputs Shy plilik;s bfpE wuwinhbpmghbhp, np
wumpgbpp duadnpdnud Bu dppmuingaghle bynfpg, wgm woemgqu-
uspyninbibph whpupwypunidp Swpfnftywl Sby wwpy F, ol qugh
gnunwlhmidp Swpfoflywl Fhy bwpliwlhwl wlyp Gnjupof $bnk-
fJuhip be Puygyg Jhlip sqpinkiip ny ffp Fbpibfiqd, npp bwpubwlub
ghplufon dwpdplp phpbp gupulmplugh Swpfnggul dhy: Uy
gliwpoud wilbif gnun hupkph b ounpunky wybwypop pugpenc, np id wlh
£ Suyngfp wumgbpp puppudwiip: Bhy bp Parp dmwdnud wyg Swpyh
fbpuphpyugs

Zwdpwranwdywb. PSwphk fblip jgpinkip, b pl; nidbp fupnsg
ki ghppupon bwprwumguhl gnpugnofibpp qugwlpmfiegf Swpface-

nikifrs



Sbruunnuupynndbe  fbnvgdnre quiuljmhlubbrnud 217

Shup. Lbwwppppp b Uizhyy np pugh puddibphy fupnng baoghuby
bwl nepho wmwpphpnffymbiibp 30 Doradus~f idwh ghpuwumnqu-
utpyninbbpp L Gnpdwyg wumquutfgninbbph Lol Oppinwly* 30
Doradus-p, puwr bphnugfpl, wpupndimlnd £ Unyp-fhwgk  infrgh
wumngbpf guiwn wilbgh kS wnnlnu, pwl Shp Quwplpmplygnod Sl
w ol nunidimufipd wd Luumllluulﬁ!ﬂLnfleﬂt

b ‘lnllnlum‘. tp Upbghp, np 30 Doradus-p ghpuwuungum-
uhnen £, puly NGC 604~[1‘ npt ulnunp q'nLg Iiul[1l1nll bp wmwy ghp-

2uufpuu‘6nuf'}tu8. Uklip ghpmumquudigninlibpp  npngnal  khp
[uu /1[1[7715 ngwp&w[[ dhdncft ks (M~[l ——13.5-—[15 llll[lil[l ry g~
Swn L‘) L gruhifi: Ubp Lwpdppnd NGC 604-p gunbifnud £ Wnpdwg
luulnllLLlUl[l!ﬂLﬂjlbﬂ[l I qbpwumqwu:ﬁ_{nuﬁlb[lﬁ dhel pliljué vwlifwlf

d

Umﬁnpmqrnlplnlﬁ. Uul l}bﬂlﬂuml]_wutfl!nLnil‘i{'[l‘ ﬁpbilg luu[rb[nu[ um.ln[luh
Lt wmnguusfignnbbpp quuyfinpbl  ghpuquiigng L bpgbpu  dluwnpwd
wumnhpp Jf pwhp wbpndighbp wwpnifiwlng bppnwawpy wamgbph Qurid
lILuqup[l, ;[bpwpl;p.(wl Lunwzﬁfr 4'Lurln[n;nu.”l 143
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Plygbu popnpg quy gpmbp, Jhhp wypnul kup 9‘wlw/{u1[1[1w~
gnud: 9‘Lu[w[{u1[1[[lufl mwuliguly Spypwpgudnp wummgbphy punluymé
dfp Sulpwgwlwl womgqughl Swdwlhmpgniffnd b2 Uygg pagnp winm-
nhpp huwnwpnod B pusfwlod Quwlinbwdnp qupdnudihp Pouspalyinfi-
Ywygfr ﬁmﬁrnlp}mﬁ ll]jﬁlnl'nﬁll mpyp: bpuhyg qauife Jwup wyn qup-
dndbhpp huinwpnal Fopbplnupngl, wihlwfy Swplwl wumghphy
Ly wyn pdwminn, bpuuhp ‘;’Lu[lul{lnﬁl[l.u.‘ﬁ whlmfy whpudibp B
Iinnp wumgbpfh Ghupy wdbifl, vwlmy, hwgdood Ei hphtoshh,
bnuwhfe no bppbdi bl wilbiih Swpnenn fudpbp, npnby pugugpfy-
Lhpp Swduwmnbq qupdnud bbb huwmwpnd Sugmblmplypogl hhinmpnhfp
oL /]LLILI?/I, wublip, Gplfnalf wumngp nopupwbiygnp puqugpfi-
o funwpnul b obplne qupdnad Fhlp, Swdbdwmwpup hops upuop-
phpniffqudp, gy Swhpniffyul hkmpnhp gnpep, pulp dyneap,
app wuppbpnfyndip mhood Boowebygwly dpppnbidap owphibp
9‘Lullu/[u1[1111.u![r LElmpnlfr gnipgp:

Ubkp Upkgulp Shubimly wumyg b Ublp G hquwpny bip Fw-
(ulpnfilpugfe (hppon) wiopud Swfwpbys Gyl jnihp nplt pungnp wp-
puliyuly, bfFE (Swpdblp Snpnpuliibph ne gfiuwnplbpp, npnhy gme-
dwpugple qubgdwdp wplwdwplbpnpkl shnpp b Upbhguhp qubg-
Juwdfr Swidbidwn:

Prpulpuplyn g mnmgbipf dh dhnpp Twup Fwmhnul b wumiqu-
hninbpp huwgdf Jhee Ybpppiibpy bpphdl wwpniiwhnud i ff
pwhfe Swpymp L bnegbfuly Jf pwbp Swquwp whqudbbp:  Uumguw-
frgunbpp lpupnyg B ghawpldbp npobe wplnfplogh gum gquig-
Juwduyhl puqugphhbp:

! The Werld of Galaxies. 2whpwdungbp quuwfununffynd, np hupguegdhy
£ Ywhphpugmd, Udumpupfulwl gfnnfmbbbph whuqbdpugp Swbgfuwpudn,
1963 . dwpupt’ «Pwpulpmplyul b Uwgbpodgmh G whpp» ufpfyngpnudfi durd -
furl:
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Ubp Fwpuwlymplyul fufuwn ulilllfllm& &L nikipe Vpn ShS winmliy-
ef bpljwpndfdymidp ghpwquwignuf £ 60 000 pniuwmwpfils Furprilpinfr-
hqugh LEbinpnlfiy goopu Elnng wuwpnipmgdbph hpljwpny fromwl-
Juwd b FhS pnuvwmfnlynids nibibigng Gugnegm wumnbpf fudpbpp:
bfh npht df qpuing Skndpy bl dhp Swpulmplagg dpo, s
wuigdmn op hlpmlibpp wyg prdpbpp wpph §plllbh wumqughl qug-
mp phgSwhngp $nbf o pus Upwhy wdpnygniffynidip Llpumgdfi - fpu-
wynigu gl wpugdwn wupnopu@hbpf upuinlphppy Newinfr, wunud
ki, np dhp Fuwpmlpmplywh wupnipudh wumguw gl Swfwljupgne-
Bynih b Uwlpugl squu wd Bulipl of Lpwhwhnul, np wupnopu [Hibpr
wwpnidimlned B Swpmlpn il qubigfwéf 066 duup: Uy Plbpf
quiligfuwdp, Swfwbupup, of qhpugubgno wpuluplugf wd-
prgy qubgfwdp bphne lpod bpkp  wnnlnup: Uil gls wyy  [Flbpf
hwgdp Jhy dinbing lpwwnogn wumgbpp pupmgnby gum Ehbipagfio
b Swnmgugflood: prflg lnLumelnL[}JanlE S bidd il 2k
bpwhy qubhgdwdhl, wy quwwm wilf JES L: Zliilg wryy wunntunnf
wpmpnpufPibipp bplolpu ol wpewphl ghungfe wephle i qup-
bnud, jhiwgwé wyl pwip, np bpuby quibiguwép hwgdnol [ 9‘ullul/{—
wflpugh qubqfudfs qun dhnpp duwup:

Pl by wrguinbg, ULlumluu[/uu!nLlf, qurur bl Lypuf Sfi-
obgliby, np dhp Swpulmplywl ndif bplne wppwbywl, npeip Swp-
gvpufnp Shifnl wamghp yupndieling Ruidwlwpgnffynibbbp bl
Ppuwip Ukd L Pnpp Uwghpumljmh Uidwhph ki Upwlhp Jhy wdb-
bwdnm wpnwphl qupulmplpbbpl b ]’pbilg wiphpny  bpwlp
quuifinphkl wibip npp b4 dhp Swpmlpnplughy: Uwlpu g ghop
Lhwinky, np bpwhy fhy dwnling oF!blimilbpﬁ‘ wumngbpp no Jpgudw-
Sniffyniiibpf pugduquiinfgudp Gpwhp ny Jf pulimf b gpgnul
Shp %ullmllmﬁllw_(ﬁiu Uiy ptr, Lpwlp mpupniimlnod BL wlryfuf
mpughipf opybilymtbp, npnlp puiguiljugnod ki JEp 9’Lulull[u1[1l[w_(nuf:_
Npwbu opplimly hupkip £ phpky Quiygnegm grybp qhpwdl wumgquw-
hneginbpp: Uyniu hngdpy, Jhp Fwpmlpnfiljpgmd Fhlp hhp fupnsg
Swmbwliphy wybypuf opblpntbp, npnbp fphby Ldwip bl pls
U‘wqblwb‘(wi/ Ild‘u,bpmd‘: bGu wyng wunof Ed, npuybugh l[l_uul[un}nrl-
hpf drwm wdpughbd wgh Sudngdfndipp, np Lh[umpwl[uu_{nuf wpdh
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qpugby wumquapnndtpudp:s Pulp bfk gy panubbip, wyqw whnp
b Quwpnihy wilpngy wofuwpSh wumpuebmbbph funpp bposfuumwgf-
wurniffynihip Ul{um[uul/nul[lufl wuwmnquighinbhpfli, npnbp jum puwh i
wpky Splgkpph wyn bphne wdbhwlbinwppphp opyblpnbbpf Swliwy-
Sl S

Cunn mwfbiyp Shnumbingny Jhp Fruspuilpenflju g fr uwSdwhbbphy,
puwl Uwobpwbywh Udwbpp Sbnwynpnftnidehs £, wyy hbpy wuwd®
Skhnwbhuwind Swpgnip Swquwpudnp, Shipnbudnp wmwuligumly  Sp-
(hrlwnnp ynivunmph, Thhp ninp khp phinod pugfwfFpy qupmlmf-
Yubbpp Suljugulyi wpfpwpSp, npnbp whquinpdwd kb wyumbyg
ac wglnnky, phymbu hpghibp Shhybppp wihgp wmwpdnflywl Shys
Y pwhwhnod £, np byniftp Spbgbppnul Swrnwuwpuwyungt (b pug~
fupfwé, wy hbnpnliwgdwd b gpulpb;,  fppwphy  FEinimgméd
wwmquyple Swdwlwpgnffyndbbpnol” qupudpnflpmibpns UJII. L~
Jwhwpgn ffymbbbphy (nipupuwlynipp odmfwmé b gum yguyf wu-
wmhlulfr bﬁfﬁuu{ul[‘nlpolmdp wyly pfwumny, np qupulmplwibphy
wd bl dhlyned womngbpf gupdnfbbpp  whgp Eb nidibbinod S fogh
bpu dby gnpény nidhpf wygbgnifywt wwly Npuybu Lwink wign
qwpdnufibpp gqpbfll huwfudwé 164 wpmwphl gqupwlmphwhbpp wy-
qpbgniffyniipy: Swpplpmplwbbpp hupbh b Swdwpby Gwh fudw-
wurthwl bwdwwrgmpymbbbr, wib pfwmmng, np byn b spnpum-
LuwlmfFynilip wif gy gupwlmplwh b Fhmgms  gupulpnplwbbph,
Figyhu Lwh dpyqupuluplulwi wwrwdnipywb $bwm wiipwh  F
wfyuy quypwlnplwgp hpwbph wnbduwgh fbé dwup pbffmgpnod:

Uyugbu, niphdh, dkq ppyuwyunnng Sﬁbqbﬂpﬂ nghulpbm, gpk-
PE Swidwwyuwpdnaly plphwdwp qupwlpmplwibph widpngencffyn £
Mewinf wwmqugpumnfywl Jpuplnpugngh pgppp qupwlobhubbpp
Swwmlncffymiibliph b bpwhy Jhele  bqwd  huwuybpf nivnidimuppne-
ﬂ!"‘_z’i’ 4:

Zﬁzu/uuul/bbp wuky qupulnplwihpf Sunlnodfyndibhbppl L
Lpwlhy dfgh bywé hhwwbppl Jbpupbpng wdbbpyg wdbip phglwinep
wif yuibphg Jp pwlipoup, npnlp vinwghy b dwdwbwljwlhpy womguw-
ghimflyniip: Ppwhpy Sk by hnogklnagf B sphby wpinugupul~
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mplpw s wompugpmn ool fhopwhf qupdwiogh wnbnédwdibp,
npnbp qhn vywunod BU ppkig Jbpelmlml noddfwlp:

1. QULUBLSPLULEPT 96U URULNRESNRLL

Fugulpnplymbbpf dbbpp  pugdwgqubnindip gun £bS e
Uyn wuwmBuwnny gupwlmplwibpf  dbbph quuwlhwpgnd Fpw-
hbpne prgnp spnpdbpp Swhgpuyndd b gqouyp pddwpnffynd-
Wb Unoiul  quglnpludbph offng  wpeepll dkbph
wilbbwyppy quuwlhwpgnulpy $hinn, lJ.IJiIhLLLIlfIiZILHJiI[H[, Shnuf b,
pudulut 766 puwliwlnftyudp vwhunf Swhygpwyng dibp, apnbp
(b wnbgudnpdnd quuwlpepgfwl o Spdhwlwl upubdwgf Jhgs
Gyinuwd bliwgbp], ququlpmplubbal dhéwdwulindffymibip,  wow-
shi g doudnpmfude,  Gupbi b qudpby db-
pft géughl b whpligfum df Swynppulymbnffyudp, npl wnwghle
whguwd wnwymplhlby b wdbpplyugh wumqughn Lupyp: U.!:; Suwgnp-
qulpwbn fF gl ufubdfwh wyuypopl B u@bphlulwl gagmloplio-
ill?p—tlflu.[uu.l&b. q:.ulwl[m[:llwilbp-—ul]lullwnwl]wéh qwluﬂimlll]mflbr-
—wwmpnipwdl gupwlpnpljpwbbp— wbljwiint gupulpopliubbp:

Upbpplywlywts, Ejpygumdl b vhwmduwnwhmdl  qupulmplubbp
mwppbpdod by wl Swmnlnddgudp, np hpubyg Lbpunud mumgogfil
prnncffyniip spspnfulnd b owhphiqfwm, S froaspuqun (lfnflnmnil)*
hbpwynd® Wjwgbiny hblmpnbpy bl bypbpp: bpwhy dhy  phwl
fupuin géwmgpwé npht  dwhpudwebinddymbibp, wwdwnnfdyei
Fwpufpidncdbp hwd Shufdndibp, puwgh, bpphdl jun fupom wp-
mwSwgndwé Swpupidfnulp’ gupwlpmfilp g GEinpniinol':

Dignidp® wlyufunwljpudl guipehnplpubbppy wwpnipmdl go-
pulpmplywbbphl, wpmwlwpndnd b quygnopn gogbfo wwpnepu b«
ph b owmplbgbpulyul dingne wdwyhph wnlwgndtpudp Swpnegdwd
dnuft pdbpp bplawl gugni: q)uJ[mL[nu&ll. quipmlpmpljpwbbpf  puup
wnwghlt buffwpmdpbibpnd wuwpnipwlbph goofwpowpl apogdw-
noffyndip sfinpp b, b bpwlp fufium ngnpfwd Bb Lklnpnbfi gnipgps
sznprlx. bufhwpmdfibbpnod quymlpopliogh wudwnndtpul®  [Fhb-
gy wpu g wbmfnpfwd Swpwmpbpuwlwh Jwup wlaud by, Jhppunbu,
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dhlp whghnul Ehp luﬂlulﬁuﬁ qupmlpmplpwibppl, npnhy dowm Flbph
prenwnncffynihp hugdnof b gpmwpldng qupulmpllipogh jniewmdne-
Pywlt JES dwup; L)fu;utfﬁil dhip Uhuwinnad kip Blibph wdbip ne
wibif shnpp npnpnud, bpwby pughingd ol dhdwgnod b wng wu-
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wpifnffymip pligmidebp npuybny dhwdnp, o wd Biwapagdun
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bhph gupulpnplioibp: U.Juu[liu, opflunly, Lifiguwdl gupmluflio-
bhp Swhpfugnd bb pnovwm noffywls prpnp quabpnols Qe pubio b
bpuwby Swlppyunlbpp® whlpmbnh quypmlpmplwibpp bnegboghe -
gpoynud B pnossondgdnff ot pognp goekpnofs Qwpnepnuedl gyl -
wmplhwhbpp Swhngpuyod U ywdiudnp pooemanfncffymilibbphy wluwd
dpush ghpluljwlibpp: ULulILuﬂJ Pyndyubipp Shy by Swhppynad bh
wpmprepmdl juwangdwdpp Shnpkp milibgny gupuipmflmlbp

Updb phtmplhby wgh Swpgp, [Fh nppwl Swlwpe bl Swdigfiygnd
mwpphp muenndnfdyndiibph gl o bpp ’]’[lmnufilbp[l ynyy
it wfby, np gupulpnfilpubibph Fhdp wlnof bobpwbhy pnosmsnoc-
Pywt wgdwl Skine FhpSulw quymlpnfiljwibpp wdlkhipg vl



294 4. 2. Zwdpuwrdnidywmb

ki Swhgpynd, Fanijibpp L Euffufqndiibppt widblifiy  Swlw-
sl

Uhiufuym b, wwlhwil, np ohnplpf ppkhy pupdp (nosanfne-
Pywly, Sulju qupmlpmplpubbpp hwpng b ghafby Suljwpalpwl S
nufnpncffniibpf o g u!uu[liu, wdbwwywdwn  ghpluljpwibpp
oupmfrlpuywls wumqugpmwlibpnyd hwpng b Swymlupbpby o (il
o by dppwpy niwwmwph Shnadnpnffindibbpf fpw, pulp on-
qlngpunlibpn' wibip Shnne Bnoyy Eiffufgodibbpp,  wwlpo g,
hapng By Swpnbwpbpd by dhisle hba Shppnh pnoowmwpf $bnwdn-
pocfniibbpl Jpwe Ugg wpum8umnny dhy Swpnbf Eaffwffyndihbpp
g phy bl Uhtiypbn bpuwiy ppwlwh Bhfp  dfounfnp St wypnid
Swymwpufnp whgwd ghpuguwbgnul £ gbpluljpwihbph Php:

Zl“‘””"P[’P[’I’ Ly wmlpugl, np phwgwé fanddy qupulpmfpljuibpph
wnumnffpubp, S[rbqbppfl wumgbpp FEéwdwulinffyniip, hhyybu
gryy kb wmwgpe Swydmdibpp, dwmbnod Eony [P Fancy quogulmf-
huwbbpp fhg, wy Sulp b ghpSulju quymlpnpliwlbph fhe: Zhulin~
pup, wyg Sl b ghpSulju q.ulllul[lnﬁl[ulilb[l[l wwpniiwlngl bl
Sﬁbzlbpp[t quibigwdp k& dwup: ’)‘anﬂ!nLiJﬂ bdwlh b owgl pwlifils,
by mbah mibp Gplpmgbf dpus Qiugud dinpp bphphbpl puliwlp
quwm wifbyf £k& F, puwli J6& bphphbpflip, wylnoad B glifi] dwepng-
gl Lhufig wdbipl weypnol £ wpfumplft phwlyniffyumdp widb-
hwdhd by Ephpbbpnod:

3. GULULSPUULLSP RLOULNRA3UL SUCRBL SPNBPL

Guwpuwlpmplpwlhpp phwlynfguwl ny pnypnp wuingbph bi Jpumnbuwly:
Vuinghpp bnoghgby ppwpfy mwppbpdnuf B pmoswmd nfdgoenof ps
L[lwbp n bl mwpphp zlluiuplwéflbp, anLULUnlillip, gli[nftuum[ﬂfluflilbp
L ppbhyg wnwbyph qnpgp vy wh wmmpphip wpmgniffyniiiibpe Spof-
Juy gupmlpnfiljugh wid bl dfr mppnogffnud Shlp mlibhp wuwnngbpp
plhnflugpnyg wyn dhdmflyndiibpf Jh npny B lgpulpinls prg-
fenud, w_{u/;ilpil‘ niliblip wuingughh mpugbpfe Jh npmnp Yplwlhmgpn-
[Pynih: prflgﬁg S pulifrup wfbf Lwlwfu kb 4willl.[lu1nuf, fyniu~
Lhpl wnlbpp Luwgdunbuy, bppnpnbbpp prpnpnd b 2k Ruligfrygnods



Fuwlmplubkrh woluwrfip 295

bpk wyn puigpinulp dphiingih i gy quupmlpnflipngh prynp mfi-
pouyffubipnul, wouw Fhlip wunuf bhp, np Filu.lllzruﬂ!l.uil hugdf k-
vuhbinfiy gupulpnplwh Swdwekn b Ugg fdwumny Swdwubnn-
Pywisp quin dnn ki udbpplymlynts, Ejpynwmdl L ulwfwnwlpemdh
qupmlhmplmbhpp U‘wuilwt[ﬂpluu[bu wynyfrup wumgughl Sunfuw-
Gwpgniffyndilihpp plaldpnifbpuls Jugdp plhinpngdnud Fowgh pubing,
np hpwhy dnm pbb Swligpynod fuwgnge Suljpn wumghpe Phy o k-
pupbpnod b owpupnipwdl qupwlpnfilipwbbppl, s bpaiy by wp-
bl Swhgpuyncd bh quwynegin Suljwbbp, pwgg, by Fhiip wmbu-
bnud blp, Lpwhp whypwdnpdwd bf gufuufnpugbu wpuprncpn I b~
prud: U.Juu[[ulnl{, i quiymlpnfpliwhbph wmwpphp  wfipnyFubph
ndhi b plhwlnff g wmwppkp Lugd; L"l wibifp pupn E wumnljhph
whipwlinh quulpnfljmbbpnol, npinky Qunogduwdpwgpl whljudin-
bnfyndiibpn gqniquhgdad b womqupll phwlsnobguth Gugdfi
b6 wmmppbpnftndilbpf Sk hlsuyhu Swymbfe £, Uwghpuml b
Uidwbpp whlpwhnl guyulpnfliubhbp b5 L whuop b fnumngduwbhy, np
wyng Swilwlwpgnifyndibibpfg gnopupalynph Swfumpnid  wwingu-
bt plulpmf gl fugdp shnnfandpol Swpgp ghnke ph aeé-
Juwd b, hmgwmd wyg Swpghl Wfpplb; B pugdwff] $bmmynmnc-
Pyniblibp, npnhy dky wpdbpufnpg wfgubbp b Sudwpdwd: Ugo-
whund, Shtp whulinud klip, np wuwmgupl phalynfd gt frugdp
puwlul nidby Lhpynd Gwpdwd b bwpwbiulwh mfypy b uphmp
£ ppmwpldp quywlnphwibph dhwpwiiolul puowlhupgfuh $bin
ubpur bungh Fhy:

4. SULULSPUULBMP UAPPQULRR

Pespualpinfprlyudibipfr &lewpitow wnwb &b wSwn oo gk~
Lbppy dhhp  Lpwby  dhy  Leppqbbph wnlppgndenbp Lwd
pugulpugnfdyndil s ”}Lu[nltlnuf b, np Ruljw L ghplulpm
gqupuhmplwmbbpf  dbhdwdwuiinffypul GEbmpninud  gpudnof o
nephy ghyplpnu® Swpgnip Swqupudnp whgud afbih hnpp bi
Sk ppklyg' qupulmplwibph wpwdwgdbphy: Il” mbuwlbmpy
15—239
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Swwmlppngbu nwwlibif b by widblwdnm  ghpSoljw  Swdwljwpgn-
Pyt Uigpndbgnud: bpuw  hbbwmpninuf  guobdnoof b opanfw b
Suinwly hgpugdduwd bjpuyuwdl hnphgp, npph Fhé wnwhypp 215k
dhliyphn wdpngy gqupwlmphogp wbowbbfp mpudfwghpép bphp wu-
whbuwbpy qquphnphle widbyf ThS L Uy hbpy wowd® hnppgh gduw-
sy pudibipp dp pulip Swqup whgwd shrpp B gupulpnplugh gdm-
s puipbphy: Phy Jbpupbpnod L Gophgh proossddm e, wegw
wyg qupulpmplugf Sodwp wl wwy Swqwp whgud finpp Lol ~
prgy Awdwlhwpgnffywd hgwbgru) pnuwadmpymbhg:  Ubp Fw-
pulpmplyugh hnppgp dhqbpy dwlfwd boGpubng wdybpny: Pugg
sy wugbply dhgm] Pusspubignod & Gphah nghns g @ndp
MY Shwpunfnpnynds bomogpe ghwSwnby bpw yuidhlpp: Mwpy-
fnud by onp bpwhp bngl lwpgp b, filiy np Uiigpndbnp quijuljnfpiju-
gnudy, Sbwpufnp by O phy wilbyfs Fhé: Ywpbyf Lopogdwgumlhy
wyle opfluwllibph Phdp, bpp 4rppgp qpuqbyined b oquygwlmfljw
Surfurgfe sl Frup Fpughe Yhpguwbo, gongndlgmd odibl o gbogf-
uh qupulpmplwibp, opnlig Jhy hnphy of Gwpkip o Swpnbwpbphy,
Yy np bpwhp Jhy dnm i genlifnol: UJI; mbuwlbimpy qunn
oppliwly ¢ UkS Uwghywbput UiFuyp: Pygncly gupwlpmplyuibph k-
Swilwulinflyniinad Unoghybu fnphgbhp gl

’}‘pw Rbin dhwnflh Swhnpunul ki u.lﬂlu“‘luﬁ qupwhnfpilipmbhbp,
npnbyg A wyg hEbmpnbwlwl, jud wwldwhwgdfmd hnphqlbph
nmelibl puin wifbip JES ymdpbip: Uil ophliwlibip bl NGC 1068 &
NGC 4303 quugulnplymlibpp: Rynpululh wwmqunpmwpubf por
linlbqwbbp[r qilLu'{:meul{wililb[lﬁ <me&w1iJ NGC 4303 l]—'“[ll'/[l-"f'“
hugp hnppap Jhwgh 50 whguwd £ gy wilpngy  qupwlpnfiluhyg,
puly bpw mpwdwapdp Swulinof £ dnm bplne Swquwp jnossnmpne
NGC 4303 qusguslpmnplyusts, npte i wgisgup wpph phlimy hnpho,
wurmlwhnof £ Sc dhwpmbimlpuls nfoygpb: leiWJfl wupgdnof £, np
wyn flnLJfJ Sc (ﬂu_u,uuiu.ullwfl wfrynod Swlnfhuynol bh quipwlymfilju-
Uhp, nplp haphghbp pognprdfi pndibh (oppliwp NGC 3556 qu-
pulpnfplywh ) fwd ndibl wglipwl Fouy hnphglibp, npeby qdfup £
Swpnliphphy:
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Ugugpund, shwgud hophgp wnljugmffndy hud pogolo ..
Pyrihip Lo Gnppgf Jhdniffyniip Guwphnp dbwpwbwlml Ghénff gnd-
Lhp kb, bpwlhp phsy 6L Lwupfiné Swginip  dhwpuwlimlwh nuubph
Shus:

U-flqpruqu[t gquipulpinfilyuglh hopfgh wondwlh nwenedbwofpne-
Bymiig fEnegy b ownd by nprghyne, np wyl mibp dnn mwep dfypfink
wpbgulbupl qubgfawdpls Swfwump  qubigfud: Pw e uli il
S whgad wdlyh prpp b bt gugulnphugd @ gebadndpy:

Pofned £, P Swdbdwinwpwp thinpp Sy, (revsnadnfFynd i
quibgumé mbbgny wyg opyblpwhbph  fpu jupkip tp wdbp ppy
nigunprcffynds qupdiky: Uw[[u.l!il ghwmndbbpp gy bb nwghu, np,
apwhuy hwhnl, wwpnipwdl  gopulpmplmbbpnol wpupnipufFlibpp
vhhgp &4 wnbimd whdpgwlmbnpbl wyg hnphglibphyg: Bpuiwpnium
mypunprmffyndile wlngpuple b, oap hoppgbbph o wgl o wgpgspibph
ki, npnhighy wpinwSnunul ¢ wuwpnipuwflibph bynffp: Ruyy, hSwp-
bty wynq mufnpmflgnidp ghn wyqwgngg b Chgudpl whbmp |
Swydp wnliby, np wwpngpufFhbph quiigduwdp Swwpy  wwubgml
wihquid ghpugwlgnol L hnphgbbpp qubgdwép: Namp hnpphgibphy
PBhbpf Bynifp wpnmSnudwlh dbpupbppe;  whgnolp fowSwlghp
phagmiiby, np hGophgh bymflp whpbngSwm Sadwgpoed b2 Upliygba
qdimp b wgpypup Swdwpdwl Swdwp wypgng qobby:

Uyg yrnequp mwly Sbé Sbmwppppnifincds b Lhphwymghned Uling-
pridhah guplmplugh Gnphapy et wpmwlnoph Swgeiopb-
poudp wyblpmpnulinyply Bywialn (U‘!ﬂlilz) L dhp Fwpulpnfliugf
Ybbmpnlhwhwl wppnglibphy gquigh wpmmwlinuph Swynbwpbpnodp
nwnpnwumqugpumwlwl bpwbulod (Onpop feoddpp’ Zngwiogpo-
_!l‘lLlf).‘ uﬂ: g npnufdyniils b ounbpgéfnd, np hnpphgp, jhwgud pp
shnpp quliqudpl, Quwphnpugngh ghp b fomgnol o guy quigod-
mfilpn g dhwpwbmbhls mpuyp vnbgédwh grpénul L, plhpSwhpw-
whu, bpw bfnpgmighmgnal: GffE wyqubuy £, wogw puwguindwéd GF,
np Lhpluwynufy hnphglbp (nihbgng gupmlpnpliwbhbpp phy-np duw-
dwlhwly hnphybbp mbhgky ke Pugyg wyn hnphgbbpf  grgnifyniip
qungupk; £ Gymph wroawphddwé $bwn fwupfmd wlpnpefndfwh
npnquilh spmighy Shinms
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Pwpulyn il hph hnppglibpnod wmbnf mbibgny  wpdwmuluh
wpnghulibph dwopli bi fununcd ((n.m:;[lnqlulw[[m[rl{wflbp[til)) fbpu-
phpnig inpugnole i quybbpp:

5. MUAPNTULBLSPLHULLP

Cunn quymlmplwihp  Lhwmbp nwgfinfwnwgquffnul ko
wpdwhnid:  Uwljw b huwi  ny b wmnlnu fuwgdng  guyml-
wplmbhp, npnig anﬁnﬁwanw!ﬂnLJ[r qunn whgwd  unfbif
pupdp b dhsppg:  Uyquypop qupulpmpleibpl smwgky b
nuwgfngupulpnfleibp widwhnolp Uhwgws quijmhmplwbbph
Juwuopll wunul b, np bpwhp wpdwhnuf b bnpduy nwgpnSwno-
qugffnud: Phywby Shp Suwipulpnfljui, wbuybu by bpuw Fhpdunfnp
Swpliwlbbppn Tnpduyg qupmlpnpliwbibp b Zuunllulu[bu ndbiy muw-
qﬁnﬂwanwlﬂﬁwﬂ wnlpuwgnfynilip duwnnbwlynol E, np nwnfingqu-
(whumplwibpn gobfnof b qupulmplwihbph  ungnpwljud o plo~
bty wwppbpfng dpfwlnods Pagfingopulmplyubbpf o filjulwi
4limmqnanﬂ1anl[1 dh widpngy sumpp Kbwmwppphp shwumbp [ Suign
phpky: U'Luuiluu[n[uuu[bu, wumpyilby, np guwm  mwgpngugmlmflo-
bbp nidehls hplhhwlpnfdgul npny Gpwhikp: Oppiwmly, Pumghls §uwgin-
bwphpky, np l-luu'uluﬂl nunpnguyulpnflul ndip kphne hnppg: UbG-
mml.ll‘null mwgpngumlpmfiljwt,  app Swwmbugby  Fwhpefuuk
m_unuﬁuuufr[rlil 127 wfumnpughlywh wumqugbulibipp, ouyufrljuilyals
Lwnwquyffubpnul ppbify bhplmpngino b qupdbu bphne qupuly-
mplpwh gnufwp' S JES Lipwyuwdl gqupmlpnplogf, nph Lbkhmpn-
nof wbquddnapdmd £ dh ppy wfbip thnpp puudhbp nidibgny wwpne-
pdle ffp quypmlmfilm;

Ukl wyy Rbummppphp thuum £ rnfinguwlpnpliubbpl agkl-
mpphbpnof wnufdwub thr]x wnluymfndip, npp Swmbwhynuf ¢
quguple Jhé qwilql[w&ilbpﬁ Lhphuynifynihip, npniy wmndbpp
fnliugdwd i L nidby hhpuyn geqrijwmé:

Nhungpoguqulpn pljwibpnf phunig, fif Sppwmumlpmd  hplf-
LfnfF flzl.uilfllip[r, flymbo Gl Lpuby 4'uufluftuuuullluil Swrtfw-
nbuyndffndip, F'wlul;li[lil I Uﬁill{nl[ul[nLil Swhahgphh wigle bgpulm-
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grffyulip, np gaipupuly g nagfingupulymplo fpkpy Bbplhgug-
Gnod £ obplne guequlmplpuhbpl Swgifunby pufanals Ugg hupdppp
gl mwpwdnad g b Swnluybu SwSwpoulp qupugpdacd bp
Ruwlipmdwmnybp Swhpbulbpnods le[ulﬂl, nwr;ﬁnqwlwllm[ll[wilbpﬁ‘
owmplimwbu gfuadng gupwlhmpliobbph Sk wnwghl bngghugood-
Ghphy whdpguby Skmn Unifbmulpwt Upnffgnidincd ngungpnffndd
quipddby wl pubp dpw, np Sqnp nwgfingepulpmpleibpn gpbfh
pugwnumykby ghpfuljubbp ity Uplignkn Jbpshtlibpy  Swygifuphiyg
by bowypgq wunnSuwnnf bpline ghpSulpwbbph puped wl §wf wbopo-
bmffgnidip qunn dpmpp be GpE nmppnqupmlpmplpubbpp bplhne quipul-
mplywhbpp popudwh wpggndp (pubplh, woape bpwby Jhy whinp
ghpuwlpnbpl Faachibpp: Uy I g gy wpunBunbbpp Sbwlaabipnd
pupudwl fuplhwdp JThpddby: Ubky dnim Swoky dklp nippy Juphwé,
app Swdwdugl vofnpulwl guywhmfplpogh Jbhpuénadp’ nwgfingo-
puslpnfpljpgh,  quipwlpmplugh Gnppgp wlofpodn el wpggeie £
bnupp ghmd b hnphgp wibmpinp wilopfnfdpul fwopl, aph oghy-
pred wgh ud pudwhdmd b bplne fwofi, hwd by goepu b owypumnd
bymfPp ququyp qubgdwéhibp: U'uluiuul[npuuqbu, gy g d
Lynifthy wnwgwbnul b pupdp Lhbpgfugh  Efhlpmpnibbpf Jh dkS
iy Gwd Uncgiipuly bplhne wdy:e Uyg  bblmpnbihpp,  upddbpnd
dwgbhpumljwl guymbpnd, wnwyg ki phpnd Sqnp nasgpnSwnmgu -
[Fnud:

ﬂ[mz nhuypbpnid, ophliwl llnl']u A nuwnfingupulpnfliognd,
dFhlp whdpgulwlnpkl ghmmd bbp flyybe gropu qupuifwd Juli&-
prtibpp, wibwky by widpngy  quipulpnpliogn Sk wwmpudwd
abpgumnfl pumwlwl Eiblpmpnibbpp:

Ugp whbuwhbop biffugpnud £, np qupmipnfilpm®  rusgfoguo-
pulpmpliugh Jbpuddbyp Gnphqbbpp whwpdmfgwl dhibpfg o b
SELE b Uyg wljmffnoffguds Fymn dilippy dhhp $bin SEbp dwlinfdu-

V Ugqg Ruwpgh dbpupbpguy 4. 2, 2unfpupdnad qulfy Swqnpyodp nwugpdby b
«ughulwiy, UUZ U Qbhnyghbpo-nud (28, 161, 1956 ):

2 funpngupwlpnpliwhbpl phngflh Jbpupbpgw; Y. 2. 2wdpuwpdnud yubf Gap
Jwpludp Fwupl wnnghl Swgnppnufibpp Spwyupmiplby 8% 1955 Fofwlwbpl (nb'o
Lty 88 Lhplpw dngnfwémnud, phywbu Tmh wyp Swpnpgdwh Swinfugpneffnibp )
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guibp Jbpp, bpp fununod Chhp qupulmplubbph Gopfqbbphy gugk
zui!giu}";uun LU['!IHI.U’;‘HUPI" l}‘lllll,’il»‘

8. SULULUSPLULEPD UNRISHN BY, RGP

Ybpp bpnid  bp, op qupulpnplhabbpp npng o o] ofb-
hnwwgwé b phpbwfwp Swdwlmpgnffyndiibp G: Uniljugl, gpo
Sbin dpuwupl  whinp £ Upky, np  qupulpnplhwbbpl, pbgSwh-
FluLl{bll' /{w[zl)‘ﬂLlr bi] [[ﬂL.{me ll ﬁll)‘Fb[l, ”FITLH l)'bz q"!nL"
Prodds nih Spaplhuhud fugs Uguubu, oppliul, Jbp Fusyu-
wplhuds g wppabpulbbph’ Uwqbpobpel Gdwbpp $ha dfo-
ufily  Fbndd £ ogupulpnfilpwlbph Sliqu,lllwﬁ hnfl:[x hwgdp  Fhy:
Stqulywh hdpp Fhy b dwmbaud bwh Ghgpndbgp qupulmpluh: U
wyuop Sﬁilw/{tufl fdpf ny propnp whgudbbpl b puguSu ] é:
Gun Shopm Swymbfe jE4 bl bpw wwSdFwbibpps Umlu gl wydd wp-
wbl wpupq £, np s guin wgpunbl panid £ npl pp fugdod
nibifp phgudbhp hphno-bpkp muwubguly mbgpudbbp:s Gpgyfiufe e~
puinfily fjudphpf Sk Jﬁwuﬁi[ Swilhnpunod bb gupulmpliubbpf $o-
o ook, wyg Fonod bowdigpopbbpp, nprbp wpepndoslood
bl Swqupudnp b mwelguly Swgwpodnpg whgudbbpe Ugggpoh
fudpnud gnopupwliygnep quiguljm il zw[m‘llnuf E npubiu Jf widpng-
gocfndds, SFynew gupulpnpliwbibph Spolgodt el dgnquljpubindd jwl
wynbgadftul wwl: Puygy npgbs womqugpl Swdwlupgndfind,
yripuipulipgney qupuilpe il wuSepubood £ pp pbphwdwpndffgndip,
pulp. np Lnignf dhwgmé whpudbbpp bpuw Lhppht qupdnufbbph
fpus Fpogls whlywh wygbgnffynds 6 gnpdnod:

UJli[r[v/”wiz wumquighn 51[/1[1/1il noqugpniffynds qupdpby gl
pwbp fpu, np wyu fod wyl hngmp hugdh Jhy Lfmflnrl qurjulpnf-
huwbbpp bpphdl ppuwp $hin fwopfwd Eb Focgy gnovwpdalng Ilm—
uprywlidbrny L phipybbrod: bqwd mifjubbpp pununad Bi wgh dor-
ult, np wyq hwdpgulibpp b Phpllbpp puqlugué b wungbpfy:
Uyumby Jbhip qnpsd  mbkip Audwugurhwlmpyud  Swurlnff i
npny pmpuimdwh Shu, Swwlpnddends, npfe dwapl funud by £ l[l?pll.nuf:
lhupbl/y b ELufugply, np wyn hudpguhiipp L &nqllllabr‘ll guigmlpinfi-
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Gwlibipp niquy qooggfe jud  bagbpul qupplpmplpobbph wdpngg
hnoginf Swidwinkag wnweuwgdwl mpnghuf Skinpkp Eire dwd wlilyfr
phfpmgpnd gujulpnfplpwbbpp whup b ppupfy $hnwhwl b wgg dn-
nqhlibbpp Gruaquphi grynuffynch niliblimnig: ﬂl_umﬁ, quugu by frlpon -
bpp Suwdwympdulnffywl wunlbpugdul fpu whbeog Loonpng
vwAdwhupuwlnaf qhby: lL” u.[u.rm/{bpl_ugnu”l, pum hplngfpt, Lh-
punkipf o quulpmplu g hgubpp wd Biwdwg dingbph Sudwp:

7. UWULPUPP THAUNRU

Upumwgwpulynfiljuljwl wumguigfunncfd pub wibwluplng
funinbphg Thlp  Shnufnp  qugslmpluibap  ghedng b
byl £ Jhghfig: Uyirgbu, pbpubu b owyy prevwmniibpp Swdwp,
dbtp  lwpny  bhp  npnghy quyuwlpmfpilppbbpp Shnwhuwgne fud
Fhy dnmblagne wpwgniffynhbhpp bl puyg gunncdibphyt Py~
1hpf ulpgpnidiph 4[11)'111[1 s Zuufw&w_(il wyn uljgpriiph, dhy Swgm-
W wwppbpf, oppliwly gpumidlf  juwid fuyghnolf, wwyklpnpug qéh-
pp b nd B oqhuyf umblpnpf hwpdfpp Swypp, LfFh gl
Sbhnwind b Shgbpyg, b ghyp Swhnguwlhwgnogie Gwep, Bk wd dn-
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Quwli, mbngp bl ndiblindd qughpl quin Sgnp pro‘nuﬁlli[n U._(q. quipi-
dnudubpp wpwgmfyndbbbpp Swlwfe ghpuqubgnd b Swguipm-
Hnp lllf/tll‘li: VYoo Funbwbiynod £, np wgpupap haphgbbpp gninfnod
Eir wpwy thmpnfuncffyniiibpl thngnod: Zuu[zufuuplup, quipmljinf-
buwlbpl hnppghbph nbbh Efnggmgpugh' ppkby, Jhy ghnha  wh-
Swigin ophliphtbp, fulp Gpwlhy whmpfa il wggnaf b 4[7f15 1o~
pulpnplypwbbiph Lfnpneghugp fpuwe Ynphghbph FLU-Oll.uillfuliJ Sy~
dfnprmifdgniiip, npp dwupl funudno bp fbpp, puygg npp oghn wepw-
ggdmé b, Jwmbwbhynud £ hnppabbipf 0kl nphy ghpf Jpu L
Fonupp giinad b owgy &by Gnp gupulmpliwbbpl wnwgwygdwl -
prunpnufd gl Juufil bl.l pubfe np wlbliwwlympd hnphgbbpp gpn-
np ghpSulwbbpp Qwpng b hwphop gbp fewgqup qupoloplobbph
widpngy Jpwhgnflul bfnpgmghuwgnad, Swhnhuwhwnd appy, w-
wmnp; :
by lwugmd np wyn gupudpupllipp Thy qun gpudfy B fond, wg-
bnuad blrwghiff, Fhlp wyumnby qpwip wifbih 16ip quq.lugi:[t:‘ ”m-
mplhulbph wpnpbidf fpws
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10.  ¢brZUuU. SULUBUSPYULLrD APNRLBUD

9‘/4‘11411[1w quyulpmfpiljpwbbph  pbpp wupgbine Swdwp, ppli-
bwphlblp  qupulmplwhbpp  Shywhuwh bdpp  qhypp:  Qupbih
¢ gnyg wwy, np Ubgpndbgh gupelpoplogy quigdwép gh-
puquhgnd o Shqulwl  hbdpp Fhwgws prnp whgudbbph
qubqfuwép  dhwufple  Jbpgpwd:  Pw bpwbwlhnd  f, np o Sh-
quiljuwh bdpp quigfwdp Tké  dwuep  hEmpnbhwgdwd b Ui
prdbnf ghpSulpw quyumlmplunofs Vdwl gqpnoff e dhlip mlklhp
quipmlpumpljubibph gumn nephy sinpp fudphbph b fnepnbplh qhoypnul:

UJnLu hnqdhyg, Swpnimm [ulfplipﬁ ghuypnul FEbp nLiIliilg dh-
bty wibifp qhpluljy whpudbbp, pugy dhlibingh duwdwhwly gqphfih
winfi8byfy £ [Fofnid, np gnepupmliygmp Swpnunm hnogn puglugw s
£ npng o] BLfuwlnignbphy no fudplppg: Uklip fwpng bup Glw-
puigply wyng qpnfynchp, Swfwumbind, ap Swpnon hngmp fupng
Ebbphugumgdhy npuhu npny [ ni liflﬁwl[m_!mlip[l grulwp (unLu[b[r~
wngfghw): Pupulpnplwbbpf frogwbph Swepl Jhp gfunbfpphbpf
g shnymd gduwp £ wygg  bufulnogpnbpp Swd woospmuo e
[}!wfl Fliplil ilﬂL.(il l[tu‘(mﬁ ghpiulju wflry.utfillipl‘: 9T Umllwﬂl,
wnlifugl ff puwbp ghuypbpnuf whlpwulpwdbyfe £ [Fofnud, np e fuag
ghpfulpul opguimuindwd b onpng fofnd wbip By quipulpoblo-
Lkpnd, wi gy frund l{uull“ilnll df bLﬂwl[ﬂLJlﬂ‘ Swpnuum hnognfi fhy:

Uninpupmp gnepmpuliyinp ghpfuljw quypwljmpliy nobp i -
prtiwlywl haphg: Uklp, Swd bl ghuu, japmbip hnphy sninkbgng
nplt qbpSuljn qupulmplio, hwpud wl gun ghyphbp, bpp kg
(blp fumpny gfunky hophqp qupmlmplugh JE56 Shnwudnpofdjuh
wunmSuwnnds Nuamf phnlym® b Fonod EafFugpk;, np oo ghpSpo-
hw quymlpnfliugh Sk fungfwé Buffwlnognf wnmgwygnafp  ghp-
Sulpugh Ynphaf wlhmpdn gl wpggmbp £

Ugli shumuinp, np quswn ghuyphpoud guim wilpnff llnrb({ niibgnig
nugfrngupulpmplpwd wl fudph hod Gaglfalp fogmp wid Bliaogph
pihing whqudl E, npp hougdh £by plhpp bl E, hjwpng £ Sw-
nuighy npyby wwywgngyg wgg mbuwlbinfi oqinfiliz ULU[{LLI_{L, flwplh,
dhlip whinpg £ punn ggnigy (hiklip Jutibyniy $Enmgu Swpbgnullbph
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dhgs Uyliygbu, np wifbgfe ] b wquuky  fnggpnbpp L jnrhqbbrh
plnggfp ofbpupbpyuy bnp o pugbihpf frondpdwhps

bgpunpunlbyny, bu hngbliwgf d8bp  nuapneffgnidhp qupdliby
Sbhmbguy wpdwmwlwl wypnphdp o pus Ukip wbuwhp, np Shh-
qlppl qpbfpb pnpnp woempbpp wwpndisdnof B gopulpmpljadk-
prude Uplingh dwdwhwly wumgbph dkéwdwubinffymbp ghpoiguw-
unud b plby ghpSulju qupmlmplpmlbpp wiguds Rugy plyn” ot £
wygupop ghpumpmundlnt wunfunp: Phyn®y Spbgbppl Gy fip
wyypup $bS Swdwlupgbp hugdbpne Swlnod ndifis P uyubu whup
t pugumplp mgg Swlmdps Ublp wyn Swpghbppl  spumoisw fuwd
wnuydd ynilibhp: bl[ pi&  Ponad by np wiygg ypnpihdp  bncghfiul
wifbyf funpl £, puile fupdpp hndwl ypnpibidp

Zw[r‘(m.puulnp dpipnt Sbnwdnp  gupwlmplpeiibp  Gbplugnofo
qubnid bl dwdwhwlmlpy widbliwfunynp wumqugfnwhbbph §w-
vl bppmffymtt vwldwbbbpnul: bpwhghy Swqupfp Swdwmp Fpogh
Shlip mibibktip fumwSbyf i juybbip Gpwhy uwhlpnphbph, hwpdpp
2bgnidbbpp noe pmivwmdmfymdbibph Suofi: Pupnpdwgpuwgp Suru-
munnm® Snup b oguphy widpngy wpnwplf mumpuppmupuibbphy:
Upg pi$npdmgpwis Fhy hoglfi ymidbpne fhpp Ghwpugpmé b gum
neafiy u[pnplluﬁlb[n U‘[tzwq_qlu_{[ﬁl 4lu1rwqﬂ[1élqunLF‘lnLil[I fripny F
wpwguyghby wnwgpbffugh  wyg Pﬁm[}ml‘_mnnuf: G Swtlhyf £
wyumby Sufmuinky, np wumpughmnfous dhy dhywmgqughlh g
wphupy Swlwgnpduwlgnflyndip pudwpup b ognpénds Zniwwhp, np
g SwlwgnpSwhgnffinihp wymgugnd junmgunfff L §Rwh-
ghyhf bnpwlinp Swgngniffymbbbph wyn Spwwynipfy phwgudwnnul:

Um&npmqrnlpsnlﬁ. Vbphw quuwpinumfimdp piglwing qunbbpugao £
ruagfru 4. 2. ZwJpluF&nuf_(wflﬁ‘ wpmwguulpn filjuljwh wsngugfeonddwihp
Gfppfwd wyfuwnwhphbph Fwupls Pwowppnunftpuh by (ugh Swvmpulog-
mffywls Swdwp Tunnghf &b qupugpdud bb gupulpmpywibpplt b hpwiy
Phaplmluts fudpbphli fbpupbpng Quphnpugnege wpgndiphbphy quinbpp:

16—239
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U.J'dtf BJuwuhudhy 1.[1711 I3 4'Lud'y:[ll.[nuf, np nwr;ﬁnqmlwlltﬁ[lllwflb-
pl bplnyfp vhpnnpbl fQugdwé £ guipulpin filjwbbph hnphqbbpnod
[jﬁlﬁlugn/l wypnghulibpfr Shwe [hwmp wyumky bynonwlwSwpdup
£ Pofnud Jp pulh [riu;é'ulilru[l pfonngnflgnididibp luill?[ qutplpn il -
Lbph hnppahbph Jbpupbpgug:

1958 @ Unpfbywh dfhp ghljnigdwl Jky b Rhplyhh (196'1) Lo~
dugmidwpnul huwppugwé 4[1u{z[l;[1n1.[ qunwpinuncdul fhy JhEhp
thnpdby Eup gnogy g, np qwlwllmﬁl{wbbpnuf Lhplhwynudu I}llml[ﬂl[
2uuu lipanLJﬂillip SEhp Qwpny bbp Swhabglh llnr‘llqﬁlir‘l\ lullmll—
llnlpllllﬂ[l bfl[(huq[u[ﬂuf tp, np wyg wihpnfnff gl ghnplfuf hnph-
gqp Ewlpwl ghp b ‘[uvuuznuf‘ Swdwwywmwufuwl  gupulpofljpwibph
IILul.llfuuanlfwil no bfnpymgpugp Jhy: Uyl dwdwmbimly  phgSwhnep
qu&:thanﬁ‘(rj_Lilil wugle bpy np Fhlp fufiun gbpuwgbmSunnnd bip hn-
Fﬁqbbﬂﬁ kqﬁ[’ﬂ qw[ﬁl(limﬁl[luillip[l RO LIAL DULICE Uwljpuibe o bpgfili
bfwsnedbbph noguf ol fud Fofned £, np wgg Swpgnul Shhp unfkb-
(e gnun. qanugy bup hghp

hunprogupumlpmfljub bpnod piffwgng wypngbubbpfh Swuple Jhp
mibhgwd fupnpluwgpwl ghnlin gun wwSdwhwdgiuly £ UleﬂLull)‘E~
Luorgbpy] Jhlp hjwpny Bhp nprpulphnphbl cmuky, np nwgpngupolpn-

1.Some Remarks on the Nature of the Nuclei of Galaxies. Qwgnpgnod
U‘uU’—[I XlI “uufmil‘nn_»/mpnt,z/ u;uy}/'r'nq’m[lﬁ[im[rquﬁ:br{: ql)nl[- lll‘uqlqu[i[rul-[uu)
Jhwyyuw puvwphdws dwdwvwl (Joint Discussion E, Radiogalaxies) {wf-
pocpgnud, 1964 [F. oqoumnuft 27 [i%: Suluu”n[lil £ DUUD-p wpfpmmnd [Fgnih-
whpnod*  Transactions of the International Astronomical Union, XIIB,
Academic Press London—New York, 1966, p. 578.
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hugh bpbngyfp whop b qpwuplplf npybu Goppaf whwfdnd b
é.;’tli[v[:g ‘)’[2[[[1:

Yl qupuloplyubbph hophqbbpf whmpdnftjul Gl §f pu-
Lf gy dhkp: Vpuhy bhwpugpnefbyedip mpifwd bORbplyhp pod gk
bnigdwml o hys

Pubfp np Sbnunfnp qupulopluwbbpf Gophglbpp andnpupop
miibl quiin hinpp whlniban il Zwlﬁliﬂ‘ Jhé Fwuwdp dThp prou-
Lhwphbpp gndnbwhnfl i uwldwhpyg inpp, I pwlhfp np gurin qhup-
phpnud dbip hlip hwpng bngbpuly mwpphplky Gpwlhy i gmy gou-
pulpnfplugh phgSubng gugnf by, wou judgwgquiy gdjuwn £
quimby hnphqbbph plngfh dwopis

hwplhlb, vwyblympuy md juybbpp sunn fwplhnop i Lo guin -
plhpnud bpwlp wwyfiu b JES pwlheshnffywdp pla$npdwmgfiu: ﬂLuzn[!,
ppwgpmifynchp Ghhp pybinp b owblnyyu  Swdfwpklp, Apobind  nn
wumngbpl phuypndd (‘awgﬁ dbp ulﬂiqw[[ﬁg) Shlp, puin Endfful,
Loybuypup Jpdwhnod Ehp quibfnof:

Ynpligibpp nwnudbwoppnftyml difwimly  dwgng wrngfil
wpnphidp® Gnppybbpp phwlynfput wpnphdl L Bpgyn®p hnpho-
Uhpp ghqudl wowmpmlngmbph bdwlh andnpwlul wamqupil i~
duwlpmpgniffynibubp b4, oduwidwd npny i e fr pfilr e frlpu ol
puphimdmpnifbpudp, #b bpwhp filis-np nephy pul b B wpupnedio-
hnud: ‘

Vhplywynidu b thwpmwplibpf pnogup wmwl dhhp  hwpnng
bhip ELffungpky, np grupmpuly g Ynphgnud fpwt bphbp Shuwpufnp
punquigpfi; duubp' wuwmgbp, qug b nz—ululnllmll'l& ({.lirqmﬁql{uibm—
Jllﬁ‘:lfl.urlfllﬁrlhr, npnbp wpuwinmufumbunne B hnphgbbph wlumfifne-
Pyt whungdnp Fubpgbuply dibpf Swdwp, Flipwbu Gwlh gugughl
quibig uidlibpp Swdwp:

Unphap wipnpeniful pfswhpy fupfwd, wp puagugplib-
pby dhhp hupng b ounflgp wgpp pllling qunbyg, pul Jymubibpp:
Oppliwly, guép wlpifefndff gl i pluslyred yunlifnng /[np[nlil/ipnuf (u[w-
ufif hnppy) owpumfljuljuh wppncgffocd mdbipg nudby bogpublnpfnod
womguighl pugugppip: Gu s6d negnolf Jinbky Swbpud wmulincffynih-
Ubph dhy, wwlhuh pud Pofnd by ap o gappgbbph quowlupgredp
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hquwpng b Jpuwlplby wyu phglwbng u[mml[lipmgnuﬁlli[rfr Sk sy

9‘l.ulwl[mﬁllwflli[1ﬁ hnppglbph  nmuwndbweppnfyml phdbnwé
wnwd by ffymidiibiphy Jhlle wyl b, np Sklip dfigr huwpnyg bup hnph-
qb Jbfuwhp Swidbdwmby ppguwlm qupulmplugfh fhfolhp Sbw: by
nu dhyg Quwang b phplyp npny  wpdbpusinp  hgpulugnfyndibbpf:
bph qupulnplugh fpfwhp apngned & Spe hophgh Jpfwlp, g
wyn bplne Jp8wlhibpp Whwpmgpny yupudbnpbpph Shole £hhp hu-
prg Ebp wyuuby ff wmbuwlp hrnkjughuw: Uull[luﬁl, kb Lnphgf
whmpdmffgriel plpl mbp wnwghwlmpy bywhmlnifinds b wqgnof
b oopguwlyw qupwlinfiiugf wiipngy wpumdfaf el fpw, wupn dShlp
riibbwbp Jhlp neppy mbuwmlp Gonbjpugfin:

Unjniuml N |
Gupwlwhlwuikrh wuubbrébrh Jrw Ynrhqibrh wyfh phliibm wuwmpbwbp

PSrars b ars 9 w ki i o o
wn s lyaars wwlpn il ‘jb”::" wrhu wruf Vbliimpwhndftynd
1 Ybhmpninod hw Glhwmbfi fonwgnod Unppy huw
2 'lliiun[mf:nuf b Py pnwgna Ynphy, Swifwbwmpmp, gn-
ynffgnds midifr
3 llbfunpnf:nuf hw nudby pnwgnd, puogg llnpful apnyuwlfnphl qn-
hw wamguidwl wwinhbp gncflynids ndifr, pugg wgh
b fmpng qundlby pa-
bhg:
4 Bumguidwh Gnppgugph wumlbp' Gupf y
bphnul -
(momlumdbph  ghypnol,  wwljgh "p[::ﬁ’”lwé[' ’:(L:.ut[wz[[’f;lm
dymignm’ bpljup (rwlp gnfibiph ? L s CpHie
b "l, wu F"l[?
paupne
5 Uuwnquidwh hoppguph wqumbbp Gngy- | Qwydwn fnppg, npp fehiun
Gpulp vwldwhwplifiy mwppbpdng e unph b phlhbadd  Paip
vulunidlibpf  dud whnly: e
Suwpplpmplulihpp L Gnppqbbpp Wjmpugpng wwpadbnpbph

plmpnfyndip gty dhel bquwé Gnnbpughwh Sbmwmgnmbine w-
dwp, Swpfwpmfywh b ghongulul Shwpwdnpnfndbbpl Swpg
Er Oppiwly, dblp quwpny bhp thnpdly Grnbjughw quiih; qujulmf-
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Quibibpp I Gpwhy Gnppgbph phwbgpuy pugupdwl Shémfymulbph
gl

G wlbigh wpuipy £ Rbummgninky hnnbpughwt Shulgey bplne
wpupulbmphpf Jpol’ w) qupulpnplogh  &bwpwlimlwl mfoy L
g) dp npry Plef, npp qhwSwand b $obf Jpw bpw hnphgf bplo-
i wumplelyp, bpp wfl qpodwd Fowfyuwy nodnadimlnfpodp L
sphmnnghyg npngwlp Sknwdapnfmdiihpp flabpfupnol: Fimlpis £,
ap wilbpp gy & Jbpglky wigupuf Shnwnpoddgnibbpp hinpp pu-
inbpuf iy

Uy nogumiftyuudp Ghplugnofu npmp wopruinmbp £ hwinmpdacd
dhp wumqugpmmpubnod dhghl junfihpf dhp Clpipnf  gpunwlng
(R1 myniyd ) uimgifmd Qudbdumnwpup thnpp Jwupmwph nonwbp-
hwpywlul BhRhqhbph opu:

SBec 11
6 40 0 1

Ul 1. Sunplunnp quulpnflpubbpf wwppbp buffwmfrybpfi Swdwp fne
phabkpp wiph phhbhine wunplwlp gy wmdng Shumngpudibp: g~
Gbpf Ghpphaud wmpfwd b ghwlsnwhuwbbbph wpdbphbpp,  ful Jbplnd®

Swlwmummo el qupulmpluibph pwlulps bufpunpyp  Gyng  mwnbpf
haqehl epfud b owgg bhfumpayh qupeheplebbppogpfl pwbislp:

Gwpulpnflpugf $rbp Jpw hnpfigf bpluygme wumfilwbp  ghw-
Quinng [Pfbpp pugumnpdwéd i N1 wggniuwlnds

Ul 1-p ofpw gnogy L npfmd Shumngpudubp, npnbp &nnfi-
Gunfnp wpupnypbbph quuf ynpupuiliygmep buffuwmnfrgh Swdwp mws
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U‘ru bil 1[”[1(’7LZzlb[1/1 45w4wmm4walbp[7 sz[‘unufg‘ [lllm Lfb[? [IIpFpirgg
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7/[1 2. q’ul[ml[m/v/{tui)b[t/t (N"E ) L bpuig l[np[nlilb[tﬁ (M‘l) [ﬁLUuJill{LllFZulllulil pur-

gupdwly dhdniffiackiibpp dfgle Quwpinulp S qupwlmplyuibpp Swdwp: 8y ki

wmpfwd Shud 4 b5 ghwSwnulwibbp ndibgng guqulpnfpljubbpp: 3 glwsum -

fwl adibgny qupmbnfliubbpn Gobgudnpdbl ghwgpadf bhpplhft Jweacd fig-
up kg, gpubind fuly TESwghbyn Lbwbph qpuwbpofod:

Ukirp inbulinud kbp, np pupfuncdlbipp fufivmn wmwpplp BL mwp-
php Bufunnpiybph Swdwp: meluupu/p, qupulmplwlbpf &hwpw-
Dwlwls npwp npnpnud b oppy woph plffing hnpfig milEhgme £ unf -
Dulpubincffyndip:

VU, S. Pujjoqqubp L 2. U Pnddwugeulipy dnaqpljudnp wuwpnypbbpf ol -
Guuppoffpubhp fppdws  wpprwmwbipn myugpdby £ «Pynepurljeulefy  wuequgfrns-
pubfi Swnnpgaclblipnol» (36, 31, 1964):
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Uil jli, quu 3fs Ggwhwlnof, np quipmlpmplpgp f flwlp npn-
grudf b hnphogl o il Uy puwlip goyy wwpne Swdwp Prosfof -
qubf L Pugjonpqubp hnylh wofuunubphy dhiip fhpgpky Ehip 4 ne
5 ghwlwmmmlml ndibygnig hnppylibph pugupdwl Shdniffyndilibipp
b Swdbdunby K und wg v fuwh qlu[u.ll[lnfll{luillipﬁ pugwpdwly Jh-
Sncfymililibpft $bin (fll[. 2): Phy whhunne Gaphybbipf Swdwp fhlip
(bl fpupnng Swpdfly bpwhy pugupdul dLhdnifymtilibpp, flpuhu
wyn bplnod b owggnomlf pugmmpniffymbihppy, pugy hipubip npn-
qulyfinpbl whng £ mbqugpfwé (pubis 2-pg Wljwpf gudf dwunud:
U.!uu[fluru[, dhlp hwmpny Elp Rwifngdwmd (hiby, np fnnbjugfrb
M, ‘!1. M, dhémflymibihbpp dpgh fpng pqumn Py E:

Puwplk, qhn fug b wyu e puglibpf pugunpnoffgwi by wifb-
(ff Shnndh gliwgs F'Lu!'g kg hwpny Eup Sniauiy, np Inpfighbpf pi-
wmhgpuy 4ullf1[[l1L[}Jl1Lililb[1[1 (lfbéanJnLilleip[t, gruybbipfi, v blynpp-
ir[i[tﬁ) Lllipw[:bp!ml wibgfy gutin e quaglokip ndbhbuym, Jhlip  quin
unifbigfe fJu{wumuu[np i plwlpcdd Lipublp Lpuwiy plncgfth Fwuple qu-
whyfius by qu grogh hoghp wifbyf juyf Suinlpiimypne wylh fnppglib-
s npnbp fr L[flﬁ'l.ul[ﬁ bl wnuwy Fb[rli[ IlLqu.[lllLI_LLl[lulllﬂﬁllu.l‘“ll bpluu”?[i

Cwhnpuqgroepynth, Vhphw Swpnppdwl Shy Jupugpdud Swpghpp wifbf
dwhpwghph phhwpnolp wpfwé £ . 2. Qwdpwpdnad puip 13-py Unpifbyeute
YnuPbpwhunad (1964 [.) hwprpugws ghlpnigdwl Fhg (nb'u bhplw du-
gnfwdnchp Swgnpn ghlmgnulp ) .
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Vbplyw ghlhnignodte fid bphpnpg Swgnpganull £ Unlllblwil Lnki-
Pbhpwlubbpnud: Guwpmlymplpwlbpf bfnpgnegfrogh Jbhpuwpbpuy wnm-
bt ghlmgnudp huppugby £ 1958 . Unplbgsls  fnb@bpuwbiunuds
Ugh qfurrfnpubin fbpmpbpnol bp qupalpmpluibph nphqlbph
wpur gyl (Epnupnpef) whmpdnefgwbp, wyn hnphybbpphy Jdhé
quiligwdlibpp wpmupddwip b hnppglbpnud Lhbpghugfy dbé pu-
Tulbbpp wpmy wgeondwlh Sk fwapfwd wyy wypnghubbphi: Vhp-
b Sugnpgdwl £y bu hgwhlpubumgf Tkl whgud by Jwhpodwuh
hwiig wniiky Gl Phdwgpt hnphglibpf whmpnoflgwis puws:

Zuply b Gighy, np wyu Fhdugny qblinegngh Jplwlp 1958 . quimn
wibyp Swhp fp, pwh wydid: Ui dwdwhmly whipwdhbym Lp, Sw-
huwnuly gngniffynh g piySwbng humpdhph, wupmynughby, np
nunpnqupulmplubbpp ny @b gqeogg  gupulpeflpbbph pofedwb
wpggniip B, wigy bhplhwywghno ki u.i.(ilu{[m['\mumrll.u![ril Lol i~
hywpgniffymdilibp, npnliy haphgbbpnod wnhgh bl nilibghy Rulpus g lynfe
wyurgfFynctiibp® nbygoonfof fromw o blpmpnttibpp  dké  wiluyhph
wnwgmyd wdp: 2bufbym] npny fofnd Gngdhwhf g ffymiitiliph
Jpw, wil dwdwhmly bu wyhnp b gnyy muwgh, np quiplpn frlyuibipfi

1 On the Nuclei of Galaxies and their Activity. Q&gnmignud gquijwlunfijwisi-
pb Gunmgmsph b bngmgpugh Supghphb Shpdws 13-py Unpdbpul faibpui-
anuf, Ppyniubynut, 1964 [3. whupnbd phipfhs Suyugpifhy £ Gt Pbpwhap wyfpwmme-
Pymibpnut® The Structure and Evolution of Galaxies, Interscience Pub-
lishers, London—New York— Sydney, 1965, p. 1.
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hnppalbphy bpphdt Juwpng bb gprnopu gqupend by unml_nrm[lulfl ﬁJnlplll
Jbé quibigwdlbp: UJJJ, bpp Spwwmpuld by £ Uwilq.[i‘(glr I l[ﬁlr[.uﬁ
Sl f wzfumanﬂJnLilE M 82 qupwlmplhugh Jhpupbpgug, bu
hQupdaud bif, np wyy mbuwhbmpy wyhy huoljmdwhph mbyg jhw:
Uinia hngdpy, dhwpwbwlypwl b $pgpljulwl mwppbp mfogbph
quymlpmplywbhpp  Fwoepl bhphuwgnofy dwngbip pBB$npdwgfwh
qunn wilbyfy Swpnunm by b Swlbmupops b Swpfrof Spbybpph wyn
Spdbmlymt gnyugndbbph phngfhp pugwSwpnduh Sunlwp:
Py b 1958 [, bu bnphy hifinpdbd wlhuby ny fh fudfun-
husg hupdppbbppy, wy SEudbind  qpmnqulul o gubbpp g
Yubifumlyuy hupdppbbpp Swlwfy wpgkpmlnul b Shom bypuljugne-
Pymiblbpp Swhgbindi, Unyhful, L ofbpopblibpu npnyulpnpki
Swumuminod B ghinnofibipn: bu hwpdnud bd, np wypypup hub-
Pl huwpdhphbp phn gogniflnds kb Lum fpro, qupmlpmfils-
Wbpp bfmpgmghugned Gnppgbbpp pougugué ghpp wdbi off Fhpo-
ghwSunnnod wygumpuf hwbpooluy Jupshpef oppliwly b wwyfru: b
pp Spafwé Ul‘llllb!l.uil qhlnigdwl  Jdhy, flpubu bl Fb[:luﬁnuf
1961 B. Jbp huwppuygwd Spwdbpny puumpinuntyul Jhy puodw-
hwliwyunfy i pagibp Lpl Ghphugugfwd, npnbp o ljognod Eplr qu-
qulmpliwlbpp Bnpnighwgnod hnphgbbpf sdibgmé wlpnfu] b, gqne-
gl Unughpuly, Spdbwlwl ghpfi Juwufiis Nuywnpniffynds jpupdichyng
wign thummnkph Jpm, npny Shwwgmnngibp ghnha dfinpdoud ki hn-
phabbpned gpundng whuendnp  bphngPibpp pugusnpky  gpgulpm
bynifbf qhyh hnphqp wpeg fud geligag poswbogne womlibpog-
dwh pgwhwlibpnul: Ugnmbypy b Sbig Gnpuofuf®® npubu qpondng
apurffgmilifbpf wpumSwnf ququofuph L bu hwpdnd by np np-
pwl gnun Shlp SpudwpfEliip wign qwqw:ﬁwp[lg, ur b prtls witf by

U Uhgybpkt phwgpnid fur nnqumslf &mfur[huleL[hmil‘ «Unyfnpulpml Gyncff>
wubpm] 2wdpuwpdnod puhip Swulwhnul boamy nbygunfupomulm wpugdab:

2 Ynjurspufp (:uiuuli[n’ifl Collapse-—nﬁ[nulnuf, Luill[nuf) Juphwdp hjfincd £ ubi-
shwlpls dqnqulpwl qupmp wonbgnffyul mwl Gynfif quibgfwdbpp fufau [l
wunnbbpugndpg: Siffugpfnad b, npowgy bplogPp fwpag b Swhabghby dpfloosh
wugflymlibbpfi:
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prun dFhlp GRwiuliblp Shpm pugummpndndilibpfe hpnp, wmwmpopfi-
Luly ¢ Pfncd Sbnlyuy ppungpncffndp:

Unp ppmnclfibpp wifbyfp ne wefbyp L funinbwliynof LElnpnbfg
Lyniftp wpmnwSnudwl, u[ul!p‘(ﬂLilil[iFﬁ, 2fPbph b wpwmunlfidnidubph
dpuw, dflygbn npny wmbvwpwbihp wyg Inogh Fudwhwly wifbip ne
wilbyf U fununod funmwgdwl, bymffp ghygp §Einpnl phlhibine b
fnpupulibpp duufpli: Eiu;utfﬁfl ny dfp Swdnghs thwum plpfnuf
nbuh qupulmplogh faphgp opgwluw bymftf TES quliqfudbbph
frmwgdwl fuplimsp oqinfilh:

q‘pl.uil Sutlurnwly, qlﬁuu[n:l dhé dwuymmwmph u{wlﬂjanlilbp[r L
ynphapy Yyumwpdng wpmwdpdnadibpp® - ppgudpn quigwlpnflp
hyuwiiph fpu ndibgud wgnbgniflyml ypnphdp mbuwpwihbpf wh-
Sppwdbpm npuwapniflyubp pghn (o wpdwhwghby:

ﬂLumﬁ by Fomid b, np spwumbpp nnofhweppbing ne Jbp-
(b wnddnp wumpugbnp wmbnp b opp ngugpnffyndip Spd -
huwhned Lbbwmpnbwglhp Shwbgwy bplhne Swpghbpf ofpo.

1) Ynppqubpp L bpwhy Jhy pluffugng wypnghulibpl  phogff
nLuIiLd‘quﬁanﬂ!"LiI-

R) Uyn wpnghulibpl wynbynffyndip® wilpngy  quipwlpnfilo
Edmpgregfusgh o pos:

Phy dbpupbpnud b hnppgnul mbgp mibbgng whondnp bplingg -
Lbpp wmbuulwl puwgunpnlqwlip, www dhbp whinp b whyhbhp
bplne wndnpulpu® pngnds Unwghl shngp' ghonafbbpfi Sfpm pu-
gumpnbyndih b bpp ghanqulul o gugbbpp vmSdwbunfmly b,
wigw bwlwl b owdbbpy wnwy wwpy yumhbpugnod Gogdbp owgh
dwufle, fb piy b onbgp ndibbnof b onpl b ogpfng bphngffp $fgh-
Guips®s phinggfbp: bpubipg Sbnn gugfu b bplpnpy spnype Lhgluwbmp
quiquifrip l[luq‘lflilﬂtl Lu_(_il dwufpl, @b iy b owmbgp ndibbingl, dhhp
shnpdnoed bhip wmpghy bplngffe yumBwnp b purgmmphy bpw wmw-
guwgnulp: Qawpnfplugnad wnwghli wpnpbilp (mddwuly  qum
ghwyplipnud graunny Swenpyaud b kplpnpgf Swgng pnednodp: Puyy
Swwfy bphpnpg wpnpbdp (b Swphl £ ndbine Swdwp, qauw-
i Fuwdwlinly b owywlwlhgnuds
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Suifnp, bpphdl Wl Fownigpl dingp pgmlighine dpg-
wnud: Uwoliwdnpuybu,  wigupuf pmwynqouilwbngdgnds Dhun-
fmid b gupulhmplyubbpf Goppgbbpmd apugffymbughl ypngbubibpp
wpnpihdp ghuypnud; Qg d wypghup punwupngulpbngd gl g
Swnp dpwbqudugl Swulpwbufe b, wybnondblisbfsf, by Quponod
Ed, np bDhpluwgnidy Shhp whmp b onpuwgpniffyml qupdlbip, $ff-
bulpwlindd , wnwghl thngf of pus u'{u Swnppd wh L)‘lig' dhlp fuwms-
dwhmplp blip wyqg wnmghl shnyn, wopuguhle Fagblbng gfnng
ElrlanJ[Jilb[tﬁ pwywmpnflyndip:
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’}'[unnuﬁlbpg gnyyg b wwyppiu, np qupulpmplubbpq nppolbpg
dhljniwmwguwd Swdwlhmpnlip b ijluan.w‘{ﬂnufﬁg quin  hpwbp
pguilp inwmpudnifyods B wnwpnod hwl unopuwlpwh bygnfe Ugn
bplnyfp hwpng b ophffwbig mwpphp &lin: Ny Spdphp  Jpuh
funubiyne hGnphglibpf whmfpfmf b wmwpphbp dibpp fwd  nfugbpf
durufili; U.l[m[n{ruﬁ‘(wil gpwndny  dlbpp, Lhpuwnguwy wil  &lbkpp,
npnbp hwpng b Jp8hip Swdlwpdby, phpdnod Bi awnnple: Ugng &libpfe
gogmiffywds Jbhpupbppuy bgpuljpugnddguip Sbp Swlhgnofl bip ph-
mndbbpp dhhhwpwindfgul Sfidwlh ofpuw, by wgnp Shlhmpu-

ul) Dnpfgp mppnyfpy undnpulul qugugfds bgnofe §wlipopur
wpmwlnup' Fhlp Juplgubingd Oh pwhp wmwmubgwly i Swpgnepo-
ifnp hfynidbnmp LupquL/Z;JLuJ[_-x Uynwypup wpmwSnuph qustf gl
op[lfuu/l £ dwnwynud M 31 qwlwllmﬁl[w!nu}" 13727 wwblpmpuy
gonul gpwdng bplingfps Unybypuf wpmwSnup  wmbgf wifp dhp
byl 9‘Lulwl[u1ﬁl[w‘(nuf A (]’np[l Ulul;l?[wil!ﬂlil ulfu[nuf:

p) Mymapdpumwlwl dwebplbhp fud papdp Chbpgpogf
Ehlpnpnbibp wnwy phpng wy wablhmbbpf Snuph whpbnSum wnw-
pnud: ’7’[1LLI Shunlunlipn hnppgf onipgp Sbinpuiing b ghgfdbnpw-
Lng wipplbipnd uuuugluflnuf b nwngpnSwgn: u‘lr;u[ﬁuﬁ bplnog# npin-

drnud & dbp Swpulpnfljogh hnphgp grpgp: dwdwdw gl Ubfgnunif
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I ”'nnufﬁ, Sc quymlpnfpljmibpnof r;lig[nf/imlnuflng lﬂ[lﬂﬂLJﬁ[l nuw-
apprnuwnwqufncdp hhhmpningdwd F happgh 2ngmljr Sdwdfunynd,
Folp magpnypunlibph mpudwgfiép df pulf whqud shnpp b gu-
pulpmplpogp onpinfljwlyys wyummlbpf mpwdugdfy (NGC 253, NGC
4945, NGC 5236, phgughu Tl NGC 1068 She guspulunfljuts )s

) Pwqugpl Dymftp wu gyl fpdifmsphbps Uguupup
.bpanJﬂillip[l ophlimly £ M 82 qwlwllm[tllwfu NGC 2685 quipu by fri-
dple Tl mphy Shwpumdnp oppliwly £: Uynpepfrupy bplngfukp, Sunfm~
fuuFLu[w, whnp ndiby bl NGC 1275 nuwgfnguwlmpiliu o, np-
by gfondnad b ogupulpnpliogh henpnbf bhwimdwdp 3 000 lllf/l{rll
wpmgniffyudp qmpdidng qugughl ofp e

l;) ﬂ’[iuwmﬁl[l‘lumwliwil upprgdusgfr furnwgnudibph wogff ol
Ji o fdfumspibp: Opplulihp NGC 4486, NGC 5128 L qurm gy
awnfingupulymflpo b b

k) Phy wibifpp pufren, hunggm frmwgndlbpl  Jhddfmsphbp,
mpniy pugupdwl dhdnffynilibpp quninfnud b —14.0-fy —17.0
fmbpduwpnils Uygapup prnwgnafbbpp Qupng b ghmwplplby np-
wpbiu inp St wé qupmlpnpljwfibp: 0[1[15111[11!511‘ NGC 3561 £ IC 1182:
'llﬂ[l[”l[l mpnSdwh Shwpwdnp qhuypkpp’ bplne fuwd wolbgh, Swdb-
duwmbp puqugppybbph, npnhghy  wyinbml dhwfnpdnud Bk
Gplhliwhp fuwd puwglwhf qupelp;plubbp,  Qwpeg B bngbogho
iy wguypup bplng@ubph qupenl:

q) Uynifpp wpmwlnup, Gynft, nphy Skmwgugnod wnwgwhnol
bt wuwpnpuwPlbpp (Lul[mllllnl/].{ulil wplydw gl &ll.):

4‘) SB quyulmplwbbpnud &nqpliibpp bymiftp  wpmunffpdnod
.(Lul{m[n{m.ﬂ!mfl il S g il &/J.):

r) ymfp wpmmdpdnd, nphyg hugdwdnpdnod b uBbpplu-
Yol EuffuSwdwlmpgbpf wumqugpl plholpnfimdp (Jupluéw-
Sl &le):

Upwhqudwh Shwpuifap £, np wgu wypngbulibphy Jdf puwbful
bpwp Sbin Swdpbllinof by, Dhplpwypwghbyng Spliinggg whumpy wypn-
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ghupp mupphp qpulinpnufiibpp: Ubiip hmpny bhip fbpglby, oppliwly,
Lhapm A nuwnpngupulpnplul, npp widpyulul gpgulujpnol gfin-
Jaud £ S gwm Sbmmppppumlwh hunynign  opghlm:  Quirmgubiy
Swnwhalywt by, np nugpnlwnwqugfng wdyp b huwynom opyhilpnfr
wpmmpdnudbbpp dpmdwdwimly b4 wmbyf ndikighy hiwgwd wyn
bphnyfabpp shofpmqupdwpmp fuwdwéd bi, Shwpufnp b bwh, np
Upwhp mbyl bi ndibghy npny Swenppuljpwind gl ps Ulpinfiofnofpyuls
wyu pnypnp &bhbpp hwpng B qpogdby bwl o wgh wpugfyedilibpng,
npnlp Rwhgbylhnud bk 3C 273 wpyniph wpoh pllwtl[lmumrlu”ﬁir
wgpgmphbpf &lnpd wihps u.(u bphnoyubpp fipkly dwugmmplih-
pny ghpugubignod By wlhmpofngd el Sgnon dhbpps U”u[[m[. e g~
Pyniiitihpp, Swwhwpwp, hQwpnyg ki bopwlunfnpk) bnp qupulmp-
buagh hwd Gnoglifruly quipwlmpljwibph wilpngy hogmfp wnmgugdul
ulbgpp:

unerALLrh RLARSED UUURY

lln[t/nlilb[rﬁ 4lln[1ru[}_(uli/ mbuwlbimpy nfindng q.lu[l.ul[lnﬁl[willip[y
wpng ki fudpuwdnpdby Sbinlguw; Sk wubpnud
nmi E sl JHy 7 1 r

1) Puwpumlpinfljpmbbp wnwhy  apht Dhwnkip Gnphgbhph I
hbmpnimd wnwhy npll gauf [ g wil lllifunpnilnuf bpwd
gounf fumwynofp whnp b ognoyyg ww Gnphgp wnlpugmffyndip, S~
pwinp b ogun Focye Bhhwhnt qupulmfpliwbbphy qunnbkpp o bpu-
phpnd Eb wgn quuphs: -pwiu;mllqu[ld'ﬁ u1[1u[[l1 Lipguwdl Fandy
quypumlpmplimbbpp by whinp b phggplp i wyu quonof:

2) 2wdbfwmwpump gudp nuwmmnffywl Swhgfum hnppghbp
mibbyng gupmlpmfilpmbbpey o quunod fwpng B4 plopgplpsf by gk~
wpof qupulpnfplpubbp, npeby Gopfap wfbife pul pnpe Fhéncfdudp
Py £ frt quijwhmfplwgh fimbgpuy  nosmindncffyndifigs M 31,
NGC 5194, M 33 gupulpnfilpbibpp L, {hwpwfnp £, Shp Fugul-
ol Fmbnd Bh wyu quuf Fhy:

U Qynpgbn b hnypfnid Puwbiquwlhwmgnpdp Swdwumbgniffywls dby qfiunfng Fandd
guipmlpunfiljuig il Gl wh Qwdwfupgmffymbibpp:
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3) Pupdp (revwmndnff gl Swbgfim Gnphglibpny  gquijwlnp-
Guilihyp, bpp qnppgp Progg bowdpangy qupuloploghy 1.5—4 Shdne-
Pyuwidp: 2 L 3 quubpf hoppghibpp wuhlpmpihph whplgluin ki
Uwblpnpnid hwpng B filiky 30 3727 L wnwpdd wi wyy gdbips Qi gmd
wyg qdbpp  hppkdh hwpng b4 Swulihy gguyf ﬁilmlifluluﬂ_(lufl,
Lpwlp gnuyy ok masgfu np Whpmmbyph pughgnof, ny b pudwino®
puqupfobbpfe Opptwhikt NGC 4303, NGC 3162:

4) ”’w.{&wn hnphgbbpnd Ub!$li[1u1[l quiulpinplywibp, npniy
dmwmmmfbynihip fugdood §owdpngy  gupelmfliugh oo
Pyt gqguygp dwups Unljpo bf wnwpdwl pugdwflfu] pdhpe Upuhp
gy bbb wmwppu hoed puglignod, fwd- by oinpnfaf, npl wnwgu-
Dinud £ hoppgnuf bpwd quguht wilybph juwpddwlh JhS wpugni-
Pywln Shinhuwbipnid: '

5) llnlfu[u.ll[m quywlmpliwihbp, npnby Fdph fuwpng Eb ouud by
wumquidfwlh nwppngupmlnphuwbbpp,  fhygby bwl oupmplywljmh
Thonghbpni Swpnliwpbpféd (31[[1/[[1) qum  niphy hndwwlm  op-
Jbhlpnbbp: LL” ghwpnud JEbp hwpny blp Swilwpky, np niwwmdne-
Pyt wdprgpuybu hbinpninagdwd b gupulpmpliop nphgno:

R nuufi hnphqbbpl mbikl hnpp jwdhbipe illlluilg mpwdwgdhpp
off puibip, hwd Jf puwhf mwubiguly wpupuklf huwpgf iy 3, 4 1L 5
vpuubpnud Swhgpunod 37 wilbpfp ThS yudhbph  hophglbp, npnby
wnpmdwgdhpp hwpng b jwfulbp Swpgnopudng u[w[lulillflli[nu[:
Opfuiwly, SBb wpuyp NGC 3504 qupmlpmflyugh hnppap, npf -
Swanffynidip phuygh hEbinpnk npny yudin] wlnof by ndify 100 wpup-
whlp hwpgf wmpudwgfid: ”L[T[12 hnphglbp gnoyg b wwppa Eppbdh
Hlli[rq[ﬂu_([r witfbiyf [[Luilﬂilull[r;p pupfuncd LI[IuIL[LLlIllUI[[I sy ULU[ILH!iI
Ynphaubpfp whwduwnwlhibpp oJpw wuwgdbwnndfpul pupfudwl wgu
J88wd wpnprkdp wpuSwhgnol b JhS pmidmibuwlniff . wumguw-
lrmwlilip b fppng £ ogfrnwpld by npyba gph greddwmds

R L3 quubpph gupulmplhwbibpf hnphglbph whplhngSuwm wuhl-
wmppp grgy bomwgbe, op pnoswnnd gl wnpgnipp wamgo g b
plhalpymiflynis b, opp wwlengh fp spnpp wmwppbpdnof bowglighup



Gujwlmplubbel Ynrhqlbreh b Grubg wluhnpiwub dwuhb 255

gupuidpn filylibpf Lbtnpntiw bl wmfipnyfhbph wemqugpl plhol-
rffynilifg, 'ﬁilzu{ﬁllﬁil biI;M31 I M8l guywlpnplywithpp: Uul[{lu!fl
Ynppqbbpnul wpghl Bbphu b qugughl puqugppyps M 31 guipul-
wflpurgh Ynppgh wppmgfeed 13727 gqép dhpupbpguy wfgebbpp
Fwmbwbhynud Bb, np wygupuf hophgbbppy wmbaf b onchiblingd Bgnfdf
Swdbfwmwpuwp Swhgpum bowhphgSum wpmminup: Gy, np
wigg Snupp Py £, JES dwdwiwluffpgngnud jwpng £ TS -
by Thlish 10° Moy fupgf quib g d: Lhwlimpuip, Swagnud b owpume-
Kmuny quabph wppgnepbbph Swpgp:

Ubypbpunfi npoyp Gnphgbbpp qhwened (quwu 4) Jhlp  wppbh
fupny kg whnhy, np wewqugpl puqugppyf Sk Jklpnky jnpk-
gp wupnidiwlned £ bwl quigingfd punqugpfry, npp, webdugl mpo-
quhfr l;blqp/j[rnuf, huwgidifd F L“il[ruut.ugw& q.[rullplnn wJL:[bp[rg,
npnlip hnppgpy goopu Bh Frgmod Juwgply pudinod Swgumpufnp hfyn-
dbmp wpwgneflgudp: Uynpypup Jhé wpugmffymbbbpp huuluéf
by b Faglnd wl puwlinud, np Jbpp Ligifurd quigu b gfruljphn
wilwbpp Shdby ki hnppgibpnods Uw pogep qhypbpnof dhy phpnod
Eowgl bgpulpmgniffyulip, np bpwhp gopu b dwyflpd by wilbiyfr fufiin
Jupdpilbphy phpudbip. Jf pulf wmuwnlgmly Swqup mwph wnog:
Uyn bpuwbwlnul £, np befwh hnppylbpp wpniliwlpnaf kit wigligfhuf
dwpdpulibp, npnbp hnphqbbph Efnpgnighugf Uhplp thgyned Sk~
qhu bY phpnod Sulpw guljulh o gfF ik gfilr ’ml[l.n[u[nl_p!m_fu Uyg
wumSmnny, gupulmplubbpp Ubi@bpmp mpop jnppabbpp volbf
Bpgun lyplibp whfwhby gpandwé lnphgbbp: Upliinggt dwid whusl
ny df Shidp tlyw fjmpdbne, np fbpp Lpwé wdubpp hwpng 137
duyfpfumd (pliby hrpphgh unifnpulwl wumgufh phwlyn gl wh-
qudbbpp hnqgdpy, Swmluwebe Bfh iljmmf niblwfip wgh thwuing,
ap npny wilybph quiliguwdlbpp hwpng bb (filiky wnbfwgl Swp-
g np M@-[r huwpgf L wifbf Fho: l]‘bilp w»f{ﬁ{nLum:ﬁblﬁnnbfl
Swhgnud bbp gl liqpu{l[t.ugm,ﬂ!wfl[t, ap wyqumfuf ‘[[ﬂp[lllil[iﬂ[l Ly~
protiiwlned by Fblp wd Sf pulif qglipguliguidughle ny wumgue bl
dwpd plilibp, npnilg[tg qnupu Eb quypnf o quiguiyfrls wilwhbpp:

Puy bpumpbpnd £ 5 qunf hnd upulyn opybilpinbbhphli, wujm wili-
Spuwdbipin £ Lgly, np, Suwd bl nghuyu, Lpwhbyg df Jwop wyupne-
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bwhnod b ony wamquighl phingfh ghpguigwméughl  Swmpd pibbp:
Pwpht, Ship Uhunnfi nibbhp povigpusmigugpl nugfingupmljmfi-
Guwhbpp: bulpud wwmlugly, np SwnwguFdwh b dwup  wu
nbwypnud whdfpuljmlinpbtt Swmgnud b wgpugpup Swpdifig: Pwmbnd
ugblpmpnod Eibpgfiugp puwgpunclpy, Shy Swuling Smnwgufoulp
my ghpduwgpl £ b phapnydnod b onypmpudwhngulugnigh wfbjgne-
hny;

Uulpwdbipn E Tighy, wwlugl, np ngmpudwingolugngh
wibygndyfi wnljugndlynidip phnpny b bl Ubi$bpump quipulyonfiljo-
bhpfr (quu 4) dbdwdwulin byt hnppghbpf Swdwp: Udbypie, Uewp-
quipgumiliyn gnegy £oofkiy, np 2 1 3 puukphh wunnlymbing guwm quwl -
mfrlpuwlibp hngbybe ndibl nympmdwbng o gngh wifbygnddy, npp,
Swfuwhnpbl, ny ghpdugpl Swgnd mbfie Ugu popnpp pnpg Spfp F
mwipu fuwpdhing np ony wumgughl dwpdpbihp gogocfynd ndikh
bwl wygupup guubph qupulmpluibph boppglbpnods Swppbpne-
Pyriil wigly b, np wyng ghyphpnuf  Wfuwib dwpdpbbbpf  wnljwgne-
Pynibp dunnliwbignyg Swmblwhfpbbpp  ggugfnphl wdbh ppudpos
pugwlmpn ki, pwlh 4 b § quubpnuls Uwubwnpumbe ghpgwiig-
fwdwghl Swpdplubbph (s nffymidip wyblpoph wbowhbpf o -
wmid oy b owmmngugpln puqugpfol pnoowanclgw Sl bf we
Fwqbpp wpmwlnupp wbnfe b mbbbmd wifbip thnpp Sqnpncftyudp
Lonitp Swhighum plhngfis

URu [P figne pud [Bofnd £, np ppinngulwl ad puhbpp fbp-
(rdmfgniip dhyg phpnd b Sbnbymy bgpulpugnftmip, Jripmpuili-
ynep ynphy wpwpnidiwlnol b oghpgubgdudwpl dwpdfle, npp fupng
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grgneffynd ndifp wamquiofwl df opbilpn, nph b pressndd nffgud p
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qulﬁnpliil (wublp ny mpuwlwu, puwlh bpkp Jb&nLﬂ!wJF) qli[lLLlllLui!~

5

L;) 9‘[11[1”[1”1[’[1!”![1 hbbwmpnbiwlwlh Jwunod fu £5S dwlbplin-
Puyghl wpugdwnnfdynds b bgpnod l;[uur;/rbilm/t‘

_ dlogl
dlogr

dhé wpdbp mbibgny Jfp mwpwddwd opykljm:

b[:?l; wyu gl whibphy ny Shlhp o puduwpupdnd, g ghn
b bpwhwlndf, Bb guyulinfpliwh hophy sndhfie U.Jq. nhuypnul dhip
quwpny Eup dhwl Swfwumby, np Lhlp hnphgp Ebp plnned:

§4. Bunfnp, dhip qnoply blip hnpfygbbph bpljpuyuifiolwh Lo~
nngfwdph fbhpwpbpuy phy Bh qun Fwlhpwdwel ph$npdwgfm-
ZE plﬂilﬁ np Spwly hnphgp, npp Jwhpudweh mumd beufipnfd gl
Lwrdf w s pufwpup ulill”nLilw_(/ib wmpwdwgfd anlly‘ Lfbp 9"”[‘”[[‘"["
hoggfo hrpfigp, Jhgbpy Swélfmd b hpwbog wdwybpnd: Uwlude -
phip b Snwwwy, ap dnmwhw nwppickphh JEhp Suwpwifnpnffynch
hniliklinhp npnghy oupurplyu lyuws wpuigSwnnff gl pupfunid p S pushifi
mulpu_lt}LZw& Ynppulibpl ulhonfwnmlnd Skl wibypuplibpp, flipuyfr-
upp ki NGC 1068, NGC 3504 L Swif widwh qupulmplubbpp:

Zf[lzm wynubu by Shmwppphp i puihibp whinp £ wpmnky fhp
9'u.llwllu1fllilu![l gnppgh qpunddbbphy  wwlnpdbopubng w[[lpilb-
prud, Shé whlygnidiw ple ymidniimlnffpuwl phypned':

hulp b}k pugwnkip wyu Snggubpp, wuypw Gupkf u.:ubl, np
quipuilpnpljwhbph Gnphgbbph Jbpwpbpdvifp Jblip quniifnol bbp &hgw
wyliypinf Jh8wlnud, piy np wumgbpp  Jbpupbpdudp, ul!u/lilpil\
Shtp bpwhy whnp b gpuwphbip npybu hhmwpi opglilpinhibip:

bulp wyn bpwbwhnof b, np gupulmplymbbph  Gophabbph  ne-
umdbwmufipmeffymbip whinp b Spfbdp gpuunfnpuyby  Lpwhy  ph-
wbgpuy 4wm[1mf1[lzbbpﬁ\ [riuan_[uul wumquhli Fhénflyndiibph,
flimbgpuy uwblpnpibph, goubbph, nwngpn-dbEdnffymbibpf, wmpu-
duwgdbpp L wyhp npngdwh o e

18—239



274 4. 2. Zmﬂpmrl)nufjiuﬂ

Ugnea ynopdpg, qupulpnfijwhbpf hnppgbbpp phng@f pfwgne-
Jywl Swdwmp Sulju gl whnugqulpp bpwhwhni o ndify Gpwhy
whinpdniffyt Shnbwbpbbph Shwmwgnimnniffynihp, Ophliwly, Jbhp
obup fupng whidpguluhnplkh gfunty M 82 qupmlpnflymgp hnppgp
bpw Lhtnpnbwlwl dwup $nbfi ofpuw: f"ul.{g dby Swynlifp  bplhn
thwwin' wylunky inkgp ndibywd wugffymbip, nph nughligdby £ -
quight Jb& qubgfumélibph wpnuffddwdp b hEbmpnif 2nLpgp
gunlnfng ny Fhé wppnyfhy Eing Sgnp nugfnwmnmguygfaulp, ny
dhugl Jhwygnud b wyny gqupulpnflpugnad haphgf gyt o fmufil,
wiyp bwll' pinuno wygg hnphgh npnpulp Swwmlpnfyndibbpp f o fl

-Pwilﬁ np wwingbph hiinbgpuy Swnlulipbbph muunedbmufripne-
Pyndip qunn wpguewdnp bgun bpubyg frpolwh plnyftf wpupgm-
puldwi Swrddwp, lhuphbif b huwpdhy, np qupulpmplypwlibph hnphg-
Lbpp L bpuwiy wlpnffnftynbp phoffugpng phmbgpuy g pond b -
phph munelwuppndffynbp Foog G (b hGnphabibph phngfph
dbpupbpny Swpgbpp:

§5‘ ’)‘[unm_d'ilbp[l gnuyyg kit wnwgpu, np mwpphp quijuwlpnfiljubbpp
down fnphgbbph  pnossondnfpul pudfiiip' qupeloplogp o fi-
wbgpuwy niwwnndnflpwls Jhy wmwppbp £, Skl Suwqupkpnpyhy wibf
u[l.ulll.uuﬁg‘ M 31 quipuwlpn il gnof, Lfﬁflzh dfi puwhfi vrwuligmly inn-
Ynu' Ubipbpinf npny qupulpnplwiibpnof:

Ybppuwby Luh ghuyphp, bpp Jhbp gfunnuf bhp dhljniuwgnd
Ynpfigp, wnwby wh 2rgwyuing fwnnigduwdpf: Zuuflifuu!fl b
Sphpp hnd upulpn quipmlpnfplpwbbpfiy df pulipup Udwh Shlnow-
gué hnpfinlibp ke UbLp hunpnyg blip phgndiby, ap wyng phyphpnud
quipmlpnfilpuwgfe wilpngy (Ghod gpbfh wdpngg)  nummdfindip
wpugdwhwfnpfwd £ bpw hnpfignd. ‘

§6. llnpﬁqi/li[vﬁ pugupdwly pncewbilopy b lfbé’nL[(;_(nLilile[l
gpuncd Ei Sulp guljh g upugni’ —&-hyg Jﬁfllll. —18: Ui -
dpL hnpphghbp huwpng Bb nibliouyg wilbif pupdp lm_uwuu[n:.[z;!rufn

§7- Uwblpnpuwy ghunndiobpp gnuy b wmwgpu, np fnppgp fug-
dnud, npybu hwiinh, wemgupl phalypffind, fuly Swlwfy bwl
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qhpnig bynifpp ny fhS puhimhiibp by Jwlhmd: UkS dwuwidp hn-
rhab gnulip phy bomwppbpdnod dplingl gugulpmplugh fEmpn-
bulpt Jwubpf wuwmguhl FZleIanp_lluil dhofli gnigbfig: ”Lum[r,
npny Shdpkp Lk bil[}uu;p[illu, np BLYV Brrnmgu fikpnof hnpp-
qf Swnwguwffdul SbS dwup gl wbonlnpfwé ¢ ungnpoliuh
wumguyfil [:!ilu.ll[anﬂJLLlliF.‘ '{ﬁﬁ'wl[il wyy £ hL[melfulZlﬂLZul[[u.lq.l!L‘(il
Bwanwguffdal ghuypnud;

Ul’ll[l’l[lulFLup gnppabbipnuf wnljw b Gl oy byndftfp npn;
puwhwlncffyndd; ULul{Lu!i: n’z wuwnnghkpp, n'z by ph$ng bynifip, puwn
bplingyfpl, b4 bwpny wunnwapiwbvimng 1Lk lln[lﬁq_illip[' wljmfp~
fniflyuls wgl Qbbpph Swidwp, npnip horgwd Bh uwpt dwdwhmlu-
dhonghbpnid Suljus gl tubpgpugh (V1057—1060 l;[‘q) wnwpd
$bwn fwd Tgnifipy kS quibgwmdihpf g bond wih Suidf gy Lhunk-
Jupmp, npuba Swpgh Shwpmdnp nodnod whop k plgniiby npmp
Ynppqibpnid ny womqugpl phngfpf, juim quiligif Sl dwpdpfi-
Lbph gngmflinidip, npolip L wunnwufuwbumne b lln[lfulflbp[l wly~
wfifnifl gl puin Qbbipf Sindwp

§ 8. Zwphudnp £ boby, np, ghnpSf] pp Gklnpnhwlwl gppep,
Gnphgp  qpbwd plinpbh pluphwwp b wdpngy Swdwluwpgnfd ol
Uhwnd und s Il!q wyunnNwnny gron Fbfuwbflyoduh uhuwlbinfy,
hnpfafe Efnggmigpuwl Gupng k neuncfhmuppdby ppgmupuimny -
quigplc Swdwlpgndff b dhpbiplmlwl fpfwlpy wiltlufur

Unphglibpp Swdbdvnnwpuwp £6 wumnuigfil fonniynip (Fkl
fun[uuilwpl; u,m(yubl{mtlf 104 wumnfy uu[li[) phpnud F lll!il dfinphlr,
np qupgugdwl npnywlfe spngnod bpw Jhy hwpng b prwfuind by
thnfumupd dgnpulwl nidbpny Juwydwd Lhmwpl quliigdwdikpp
Swdwlhupghpp Swdwp Filnpnz npny  Kuwnlniflyni bbb (u.i!qu[ﬁuﬁ
phnpny Suanlnflymibbbpp [FlpGh L Jhpupbpnud wili, np wyumn
Juqpfe bplpppnfymbp qunn whqwd  wofbif 0hS F Swnfwlpupgf
snpudmgdhy bowle, np wumgbph Swnwqu gl dinpugpbgne
Pyniip Lupkf £ Lu[r{:l.ulful[ﬁ'lil)r

le[ﬂl!i’ pdwp b wmbolby, np chpbwpolpul womgogpl Su-
dulwpghpp» Swmnhmiffyrabbbpph  wyqufruf pwfppinnifibpp - &knp
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qpbpbl bwlhwl Lywhwlndfnid o frough vyl dwdwlwly, bpp hnpfgh
duwlbpliagftu bl ywgdwnnffinidp whup Fneehiog wuwmnhpp Jw-
Ybplhndfughle wpugdwnniflywiip: Uyn Swhwwyumuofuwbnul Skl
pnpwlhwpng wuwpublnod 10V —10" wumngh fuwpgh francdyndibbpfil

Unppglbpp by Swpnbf qubqfwdibpp ghuypnd (Jplh 10
Upbguhf quigdwd) wynpuwlh pupdp fumn et fpopbp b Swubiby,
Gl frpfgp fpwd bpw qubgfwéf quup dwop hhimpnlwgwd (fif
dhl fuipwiupy wupublpy shnpp Swfunp bhpunod: Udwh pupdp
i yndip ofp Swd wypuimmupuwlng Gnppgbbpp Sheple ppnndff -
bhpp Fwufpli bypwé i qubihipfil: ﬂul!g gnpphgbbpnod Wdwlh [hhupn-
bwhwlh funmwgnddbbpf wnljwyniffyndip bpwhy Qumwp wpmwlopg
g AumnlymifFymbbbp b, Phplu, Py hnmwp pwguwinpbing hpwhy
whmpniff gl npny dhbp:

l:‘np[ulflli[muf quiligméwpli Swpdpbbbpf gnniflymbp, npnhp
plgnibly bl dwdwhwly wn dwdwhwly wufyndibbp hpkp* Gynogdf
L tubpgpugh 0k wnwpdwdp, bngbwhby whing b wywydwlodnpf
hnphap nftiwdplugh b ibpphl junnigfwdpf prfuw gnipopflimbme-
Pynidips Mwmfp gron gphwdplpulwlh  mbuwmlbinpy £ hnphgbbpp
vpbinp b pLbtl wdbbbplh ny unfnpuwljul Swidwljwpghp:

§9. llnpl’llilb[lfl whmfpafni gl mwppbp dibpp phliwplby kb
Rhgplwlf ghljnigdwh dhy 1958 . Unplbpwli hnh@bpubiuncd [1.]:

Rbpphy wiknnfpulibpp b Umbgbigsp wdthrfify Snpfwép [R] Jko
pwhwlmyudp juun bnp thwwnbp b wpupndiwlnd Swnljugbu
wlpnfufnfbyuls duwgfpnofugpts dhbpp Jhpupbpgm: ”Lum[: Shup
uwgmnky JuwSd whwdinlp kg whmpfn gl wmwpphp dhbpf vpupy
Pwphnudny, Swhwfwhnyg op wyu ufpdiyngpnudp wdpngy phffwygpnod
dhlp hptlmphbtip b h{wmfwgpbtp wynq bplngfBhl Jhpupbpnyg qu-
gl o juylibipp:

Lhgpliml wil fupdpppl £, np hnphgp whmplnddgndp o
papwliy g qupwlpnpljo g Qbwifnpnudp npngng Spflwlml gap-
ontl ki Ugq mbuwlibinfpy widbl fp quywlpmplliogf Ph upupnepofflib-
pry e flhouPbpplpnlpml puqugpppp (Sugn) phslpndgdndp wnsgu -
ghy B0 GElnnpniulpul fufin Gnpfigf wlpnfolndfd s 2bnplft npughiu
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muwpphp mbuwlf wmnmbbmnodfibpp b wpinwSnupbplh  Shinlwbp:
Pugg wyn Swpghpp wnwgmppnadp, bpubyg wdpngy pughaddodp,
Lpbpbp qujulmplwbbph b gupulpopliubbpp hnogmbph g gl ul
wifpngy wypnpihdp phliwpldwh whlpuwdbymniffywbp, npp ywm £
gnupy guphs bhphw wpdwyngphnodf plghplbph wwldwhbbphg: u‘{l}
wunnSuwnny Ghplpw wuSplh bywaowlwSwpdup b plilmphnalfy Sw-
Ihy whmpdniflynt qubwguh, Shwpwdnp lialauulr‘ull]ulﬁ dibpp L
Junuby Jhugl gl dibph dwupl, npnliy grgmfmiip phy B quin
augqulipnphl Swmbwbpnod b ogfuanallibpn:,

§ 10. Ypuwhp, wilkify wnwg, whmpdo il wb dhbpl ki,
npnbp hwuyifwd EU Ehbpghuwgh Rudbdwmwpuwp Fhéwpuhml wh-
guwmdwl Sk

Uhmpo]nifPyuwsts wsgprpgfpupy dbbp ki, dwubufnpungbu, Swdwp-
dnud?

xu) nufinpnllmdbbpp (npnilp Swhghglnud ki npny dunidw-
bwhny gupulympilgh Jbhpudduwip nwr;ﬁnqwlwllm[rl[w'!ﬁ):

r) Uk pwbf Jpifnt wpbgulbughl quligdwép hupgfh quig-
Juwé mbhgny qugughl wwpuddwd wmdwbpp wpmwbhbndwdp ngbl-
gpdng wuFymbbbpp (NX 82)*

l;) b_(nL[?ﬁ wlpligSunn wpmwlnupp:

l;) Cﬁﬂbpﬁ L hndupuwlpnm qupuhmpljwibpl wpmgbbmnofibpp
(IC 1182 L neppplikp):

§il. Cunn whqud wibih shnpp pubwlhnfbymdp  Ehbpgpu F
Lbpp hnphglbbph wgl nibwhn el Qwgwhgmfpoedp, np bpubp
bphwp dwdwhwladpgngp phffwgpnud fipkhy jmipep  wwmSnygnud
b dfp pubf Swpynipg wupukly mpwdfuwgdny  nwgpnfmnwgufing

Gypypup widwyp oppliwly hupng b Swnwghy dhp Fwpuilynflpon-
Jf LEbmpnbp pnpep bgud mwpwddwd gngugnofp, npp bphwpogfp
nuppnfuwnwgufod b oapduwlnads Guww wy wwpnpwdle b dngp-
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budnp gupulmpliwbbpnad Sfipin bnigloghuly Lhbmpniwlwl  wif -
whpl ndibl whSuf b wn wilbifh pupdp nwr;frn[n‘uu;lmt.[nl_ﬂjnlji
(lip[zlufil Jf pubf Swpynip whgound Lulllilfl Lflbé, ouwl Jhp ?mllul[-
wfilyuignad ) Ul ws wdwhpl, pum bplngffpl, waypnd BY Swpgnipo-
fap Thipnl mwppe Uwlogh qpo Swdwp whSpwdbym b, np Epljup
dudwinmly widwp Ehbpgpwlh Swdwpmlf ediphgluon huaf ghuliphn
purdplilibpm]' hnphgf Lubpgpugf Sugdpb:

§12. Udbip Swliqupn wipnfnuffule Ff owyp nbuwl buiufwd
£rndhyg nyumpudwhoguliugnggh B g g[Fof il walpp gl Sk,
npny gquyuhmfpiliwibpl  Gnppgwdbpd whpnffukipf uhlpnpiud:
Fupualpnfljugp Shwpwbwlul wpuyh b jrphap grgbp gregpop Sk
bpphbdh Swlhnpung whSwd vgunwn fuwbinffgwhp Yhpupkany thuu-
wmhpp, bbby Ll dh pulf hnphqlbbpf uu[[i[{tn[rflli[rft nrppoud w-
brulpmgnul dwobpl whdfrowlmi gpnnudlibpn Jhwgnold i hn-
rhalibph Gngdpy bpwby wemqupl phulyocfoet Swdwp ny phn-
pry Swnwgu Pl wl wmwpdml Fwufils ZLUL[LUZIUJFLLIF wyng Burnw-
quigffnfle wnwgwbnuf b ony Fhuugl $kg fnphgnuf, wyy bl hpwlh
opgwuyuing wfipng ool Ziuu[uul[np £, np wyl ndhfy mp womigu bl
Lony ghpdfuwghl wgnud: Eiu]_ud'[ﬂl, dblip Uhunnfi sniihlip hnpfiyw-
dhpd wmppnyffiubph wpwbe hngdwé cghipd pdbppy, npnip ll"”[””l 2%
punluguwe (fliky hpd wmuwmgbpfy b wuwidun dhgudmdndffyniink-
rhy: UGgn wilmink nympud whnguwluwgnyl Swnugu fdwl wpws -
b dwl Swdwp bngbuby wpufwmbednof b Eubpgpup Swmmannnd
Snuwip’ hnpphafy qbwyp jpguyumng mwpuéacfdynd;:

§13. bf#h phn £ puwlbp wmwph wnwy happgbbph whuffodfdus
Fwufl wdf jugblipl wybpwl wypumply Ehl, np qunnkpp hwoaljmédnof
Ll g wlmpneffyuls $Eg gngndff gl Thy, wupm widd, bpp urgn-
uppneffynidip, wwpy b ogupdky, np dhhp gupd  mbklp wwmpg  po-
gumpnifgnih pqming bplngfbbph sufuquly  pwpg  Swdwfipf
& wuy fplpuhu fpblig goppghbph b bpwly pSwlibph, wilughba b
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bpwhyg whwmpddnflpul qubwgwh dlibiph r}luuwl[lupqnuf[l: 8Lull{np,
s gquin gdiwphl gopd ke

Fnegh wlpnfifniff gl mwppbp &hkipp whwp b fppuwphy mwp-
phpby bpuwhg mbngniffgul wumpfwiing:

Uy gbuypnud whipwdbymn b muwpphpky.

w) g fFynihu g pi ehnyPp bplhngfhbpp, mp kbl $10-f
w)y p) ko) hbwbpp:

p) U'ﬁgwilluwl wlingnofl g wipmififnff gule &hbpp: U.L)'/i?;ﬁg
wnwy qpuby Fdpl whinp b ook whwnfofmffyuls wibghufr &hbpp,
npnip ngpulinpdnul bh Uli‘(.gob[unﬁ qwlwlimﬁllwflbpﬁ gnphgubpnod:
Uyn whnfifndfbpuls ppgubined hnpfgnos wmbnfe b mdiblinuf  gguyf
quibigwélibp ({wgwp Gpkgulf qubgfwédp hwpgp) mbbgng L J£Ej
Jurgplygulinud Surgup Lpyndbinphg unbih dhS wpwgmffpudp gupd-
fng quguwhl wdwhpp wpmwbbmnof:

q) Unpfighy bymfp wpmwSnuph 4wligup wypngbobbppe Ul
wfifm gl quliquy nppulnpnudihpf Bople wyhnp b oquuk; hnph-
ghyg b bpwl pppuimuimng wmfipnyfhy by whlmbnb Swnmgu oo -
bbph wnljugneffyniip:

§ 14 Zugnpy piligfpp whnp b (hip Gnppglbpp wimpnd b
dhbph' wyg &hbpp phniffugpny wyu hwd wh wpuwphl wjupw-
dhinpbpfy ndibgws fuwfudwl npninufbbpp: Umlo gl Ship wnwdd
quin phy pult Qwpng bhp wuby wyg wupmdbnpbph  wpdbpibpfi
Fwuflr hniphn quijwlpmpliwbbpf Sufwp: l,l” yumBwnny ump-
wnqulpulinpbl whSpudbym b owdbif Swpnim gfimagulmd mf -
Lhpf  wnlppgmfymbps Fwpwlpmplpuibpf nuunufbwufipnufdgndip
whinp b jumwphy §ELmpniowljwh (lln[r[uluufl?p&) mppnofubph Sk-
mwgmnnff e Sk qrogpbfuy: Uwobwfnpuyby Qwphop B
hbimpnbwlpml Fuukpf Abwmwgnunndffymibbbpnlh wil ngnd, phyyku
wgg whoud £ Yupnbignd < bypud flindp.

Uby fifnud £, np widklifig wnwy wyhwp b ympghky, b npht off
fpomungp (ophtimly, Chuyph b byduf) n"p qupmlmpluwbbpf dum
fhup hqupny bbp quub; hnphgbbpp I npnoky, wukip, Lpwhy (ne-
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vunnoffynidihbpp: ”]u:[nl b, np wdbbhwSwygny &hny wyn hwpbifr £
wihy wyl qupulpmplhwibph Swdwp, npnbp ndikl Swd bfwmwpnp
pupdp pacnunnfnoflpud hnppgbbpe Ppuhwbnod hnphghibph nosnof-
bwufpipmflyl Sbwpwdnpndfdendip fufpuwd F o hwl ppguguinng
Prbp wypugdwnnftyndifg: byg Swpgnd wnwghl hngdinpuynol wwmw-
Iwgne Swdwp Shlp ﬂJnL[uu/iwil[r wumqugpmwpwling Qbnliuplb-
ghbp qupumlpmplwbbpl guomlupgfwihp' pom o proswbopsw b
wyuwmhbphbpp Jpu bpubyg Goppgbbpf bploagne Sumwloff ol wo-
wfBwbp: Uyq publ wpnod b Splig pupuling vwlhqqulf ghwdu-
il Shengni, plng npnuf 5 g Llli[uuq.[u[nuf b owgl quapuly-
mplpubibpfili, npnbp Jhp pﬁpbllil[iﬂ[lj fpea naki b o fonbigonf o gl Sumwly
wumguwdl Fhondyy 3 puygp bpwhwlnof E, np shwgud plhpp' l[npful[r‘,
whblywm b, puygy bpw bhphwniflywl Swupl Jhwgnad boyjugdw-
nnuffywl wpwy wlp qhyp gupolmplog GEbmpnlhps 1 pugp bpw-
bwlhnod by np qupwhmplwynod wiph qupbng hhhmpniwlwh fuum-
goud s 2 b 4 puybpp Swdwwypmmwufublingd B dpgwblyguy by~
pli{lﬁilr bzbflp, np v ghnhy pouljulpwl gpuowljpupgnof Zt: Ui, ulll/i-
f gnun, qupulnplwhbph hEimpniwhwlh dwubpnd ghadng -
gouflynidilibph hnghn quowlupgnol £

Un wyuop F!nL[".llllluilﬂLlf bldwlh ghwSuwnnlihp wpdwd b Jf
pwlp Swppnp quypuwlpmpliubbph Swdwp:

§15. Zupyg b Swgndd, [Pk nppulin®y Wdwlh ghwSunnwlplbbph
wilpufy bb pmwwblwph dwopmwphy: Ywomwpdwd Swdbfumne-
Pynibbbph Do fuloulwl w[ranLflpflli[r[r Spdp bb wmugpu plhgndibpng
np dwuymwph Shdwgnidp, npybu Jwhnk, sh phpnof pogp Ufwg-
fulip, Lu.{il Jbhpuyulnulnd, np, opfiimly, 5 Fry nt.illignll hnphgp
b6 Fwupmmpny pmwwbihwpp Jpuw Gwpng b owpnhl gl L
wgbby Summly ypbky, plyybu thnpp  Fwuymwpn]  nooswbupf
s

ﬂLumﬁ, 4 L5 puybph gbhypnid qupubmplwihph  hophgtbph,
npuby womqudl opgblmbbph nivwyuwpbipn pudwlpel Spdhwnp-
Juwd ke

buly 1—3 pubiph qbypnul kg wmfquy gapdppny hwpng kg
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g hnppgp pnoewnd ot dpugh  bpfl vwAdwhp, puwy [Fng-
bhym bphwpuwdnlinig gopdpplibpny hnphgf glndwlh Shwpudnpne-
Pynihp:

§ 16. nqplywfnp wpupnypbbph Swdwp vy wé wpggndplbph
wpnhl Fwuwdp Spumumpuldby B Pwlloquwilﬁ I ﬁ'nlllfwu!wfl[r
Ynydpy [3,4]: Qunpnidibph df pwlf wy whppwhbpl wpggndp-
bbpp hghlngy bl wyuinbq Jbp wppswnulhpghbpf hogdhy wg wpd-
wnghnulh plffugpnods

byuwé wymiflp qlinku Spdp sfp wmwpfru jugh Swd b wnnfynblibpp
L bgpulpugnifyniilibph Swdwp; Vwhpwdwobndfynibbbpp  gnp
b wlimp Sbuugu qblmgnifbbphy, pugy bu hooghliugh wguembn
Showmmlby wyl dwufpli, np qupwlpiplywibph pwypincdp pum Jbpp
bpfwéd pughph (q.fuu4zuu1u:[1ulilflb[1[:) mwmppbp b wmwppbp dhwpo -
Iwhywl mpoybph Swdwp: Ugg pwbp By bowmwphe Sowapne nphi
Yy Swunmmby hoppgbbph Swalubpobbph b qupulpnplugh nfyh
d gl

U.JITLU gnqdpyg, pum bplinggfFfils, dbdwpmlimly Fhbpgfigh wi-
swwmdwdp mugblgdng wuffyndiibpp nbgh b mhblinod wglh -
Julpafpywibpnod, npmbyg hnppgbbpp pnosmnfnfyndip JbS phs

[,'711;4'w[1wn.wl“j, wlpmpfmi gl wbyp Swhnpupm dbibkpp qne-
gnppfnud kb wibp wpugdwn fnphglbpfe Sk

§l7. "4'111[1[117, dhy quun b Sbmwppppnid wgh Swpgp, [FhE flg-
whu Gl spnpufnd hnphyp piniflugpny plunkgpog yupmdbmpbpp
wgu i wi gl qugffyndiagpl ypngbul dwdwlwly fwd bfnpgnegpogh
wpngbund;

U'[uu!il hnphgtubpf li[t/pu[r{umh L punp  nwwnidflmuppndfyndip
Povgy hmw wyugugnd ypumwo funbibpne wigg Swpgfie

Qwpkif £ Swpghby, P funpnp wwgfyndilibpp b wnwgwitind
wpgnp wilughup bphnoPhbpp wwmfwnn, bpp RudwlupgnfFyuwh

U SE u updyngpnudf wpppunnnfiyndiibpf dngnfwénd®,  Hecranmonapuee
siBjeHust B rajiaktukax, AH Apm. CCP, Epesan, 1968.
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Jffwhl wpfummyby spnfudnad b, hwd bpp Qwdwlwpgnflindid
wilpngend fl ypuwlinuf [ llm ghwypbpnid, plymbo Wwl hojpuguhbph
nhwpnud, flywha wyg mbuwpwhbbpl 64 bwpwgpnod, Sklp yubnp
£ ndibliwlp JEhp Synenpl Swdwbdwl wpogFindiwgple bplngg[Fbpf
hplhin btk

Uﬁilzq.ﬁn wygupup hphhndtind Swhgpunod £ ﬂpulbu opfiliwly
hqwpng b Swnwgky Ykhwwfpny A nwngfrngupulpmpliob;

§ 18. 'pwbﬁ np hnppabbpp wihmpdnffpul dyng hbphl puin
Swnpgnudbbp Ludfppd 6Ly, by wyunky Lhgwblmbwh hwhyg wnliky
qujuwlhmplwibph Grphglbphy hRbpf L fubdpmfbbpf wpmwbhb-
mnuflikpl s

ﬂ[lulbu fpmgnidibp wywpnidbwling ofiff mibbgnyg qupmlymplioh
Luruug[til op[:bwll (}Luru.u_(lil F NGC 4486 nwippnguigulmflpob llﬁ:
thwuwmp, np opfp Biinud b hnphghy, Sphdp wiby funubne Ghimpn-
bwlwl haphahy offfbph wpmwibindwl Suwupl: bpl[pn[n]. Shiw-
eppefp ophtwlp Swinpuugu] wil qupulpnfplugy bjiag LoJdkG
prunwgnud nibbgng, Swdbdwmwpup Sqnp pfp, npp nuuwblupp
phpfwd £ 3dfihpp hngdhy Gpw «Ergebnisse der Exakten Natur-
wissenschaften» Swhgbunud muymgpfwéd Sngfuwénul: Uyn qupul-
whlwh Jhhp flm_!ilulgpbl birp NGC 3561 iyl fily b Lbu: ME
‘lnl{nLun[rﬁ bnp Qunnmpngoul wyng opghlynt nibf A1108 Lwdwpps
Sphpp npnowd wmhuwgdw gl wpwgmffyndip Quiulwé ok Prqlncd
Jimbdinhmlmb du < grugmd gfm Pubidpnihp (A 1108 C) wy st s S ~
gnulife gnoghyny b ndhp —16 prugwpdwly Sbdncfdgndd:

mewqw‘(nuf wupgiby, np pr[[nt.lbufl hnogunnd quilifnng
1C 1182 quyyuilpmnfrlymghy bpling ppffl £y pp dhy wpupnilimlynod £ -
ynigm [Fubdpndibbp, phg npood bpwhghy SEhf pugupdmly dEdne-
Pymbp —17-p lpupah

Uulyw ti s qbuygphp, bpp fJugnegm quymlhpmpliwhbipp £wi-
phognid i Suly gl plabbph fn, swhugh obFhpnd -
Jwd bl bpwby hnphgbbpf Sk

hp dwdwhwhple Jf  quwpp wyquypup  fuynign opglilpintibp
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Rugmbmphpfby; b wyuinkny' ﬂJnLFuII{LLIIIHLJIX Upwlighy bu hnogh-
Inugh bphy Z[n}pw A qupwlpmpliup whidfowlml  Swploglndf gl
fhy gunbnfng guin huwynigm opyliljnp L Uiwwlyywifi hnqgdpg bplhnc
uruipfr winwg l)'fy D—l}ul[l-ul[lﬂﬁqw'(ﬁ Lfﬂmlippnuf 4Lu_;mfuupli[uué [i[1~
hau fugnipn opyblynp®s 2hwmmppppumljul L, np popnp owgg b~
ehpmd hwwniyin  opyblpnp qinbifnud B D whyp qupwlpnfilugh
Swplhwmbni [yl Jhy:

mplywbbphy wwpplbpfnd b spnpp jupbpnd L Swidbdunwpup
pupdp dwhbplbndfughl yugdwnnffpudps Quonf hupbih b ophgoc-
Lhy 8plhpp wnwgwphp b gy Swdwpk; Indguljm juyogn qu-
(uljmpluibe:

¢Luumli[1[1 wyu fumidpp Swnnndy ngugpniffiwd bowpdwbf, puo-
bh np dwnnbwlipnud b fupin qubgdwdbbph b, grogh Unghifuly, wgh-
whufe opyhlynbibph wpmwhbmdwl jun Shkmwppphp wypngbubbph
4'ilw[lw1[n[1nLﬂJnLZt[l, npnkp Sknmwgugnod wugffnod Bh, Swhwopwp-
U sfbpuddbyn Guynign gupulpoplpubbph:

hEwpl b whlpmdbym b Swplp wnbby, np wyg opybilpnlibpp lju-
prg B ondibbay mwpphp plingg s /’flzuibu 81{[1[1[Iil gy b owmdby,
A 1108 C hwwynigm Fubidpnclf wuhlpimpnod ghpulynnad £ ) 3727
gohl [lill[ilﬂll Bwnwguyftnufp: U‘JﬂLLI hngdhyg, plsuh wyng Shnlinat
t Dwpguppuwbf wuhljpmpoyg (muwbluphbpfg, prgnprdple wgykb
ok AfSwlyp Zpppw A qupulpnpliogf dnmbppoad qulafng fugngm
opghilpinf nhuypnul:

Nhing b winwhdlwby bpby bwl wy huygnigm guquljonfilyo-
hpnod ngpundng whlpurgmibin Fyule bplingffubpp: Uhwpny whdl mbu-
2f (wn.luilg wupnipudle ﬂlLli[jﬁ) opyblpntibpl ninpunnud, by fnugh-
Lugfr Sppunmwlhy ﬂn[mnil/t L dynulibipf gnoguwlhp 05 21—36 fufiuwmn
ynid by nwgpngqupulpmplogh qum Shuwppppp wublpnpuy gf-
mnufLbpf fwupl, npnip huwwnwphy ki ‘lbumliplrufu;[] I Umn,pul_l

UVSE'uw Y. 2. Zwtfpwp&nu”wi:ﬁ ((?ﬁmwémil U-Iz/'lllulﬂﬂl/}"ﬁlililb[?ﬁ)) lipl[pn[n;
Swmnnpnuf (Zul_(l[. uuz 9U. b‘pluuf:, 1960, ty 283 L 295):
2 Acrpodusuxka, 1, 126, 1965.
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Ujumnpuighognod: Uyn qupulpmplwl ndibbwngd —R21.5 pugwp-
dwly Fhéniffyndh B wpumbdnid, dpllingl duwdwbwy pp  wpuwdw-
géni op ghpuqubgnol 5000 wupubhp (hd hngdhy o gugbbpp
JhpwSmpwd ki ZLUF[[' Ruummmnibf 75 lllf/ll_l'll dhly Jhgqumupubi-
b fpuw wpdbph 4'uuflu[t): QCuwpulpnplpuls nibfp SES  nympudwline-
qulpwgneg wfbygndy (U—B=—0.30)¢ Urmpd wh qgébph juginffgm-
bp ffhyurgnid b gugp qupdnufibpf dwupl® 1000 lllf/lll‘ll hwpgh wpuo-
gacffynibilibpn: Ugugpuny, pupdp (i ncff gl wigu opybljnp
grniguphpnd bowblpmgnds gupulpoplubbpf Swfwp plinpny quin
Quunlywhfipihp: BluSwm £, np Ybhumbppndhinf e Umnpofr niunud-
fwuppwd opghlpmp gum wmbuwhbinbbppy Ruwhnpuwlnd £ wihgngfl
qbuyp pfuquplhbpp: Uiy git buhpels mmwpphbpndffyndihs wyle £, np
G, pum bplhngfpb, dobnal £ quiplpnfiljwlibph, Phl ppkipy qouw-
hnpble wifbigh Py, hregafo Jhy:

§19. Ybpynd, bu mgnid Ed S Swpy wnurg pupby, npp wp-
of wion ljuhs bpwliwlnoffynch nihf qwlwllm[tllwilbpﬁ Efnpgnighulc b
bpwhy Fhy whlpugndindf gl bplingfubph quipgugnulp Swuljuidio-
(e Swdwps

Ul wdpnng qupp bplhauffibp Jhhp puguwmpnol kup Euffw-
qppbnd, np wugfyndip mbgp £ ndibfinod qupulpmplijuf $khg hn-
phgnud; Unwidbunyby wyg ffbpwpbpnud  k nwnfnpnilnofibphis
Uyneu hngdpyg, npny nfinnghbp nouppnddynd ki qupdpky op qupp
quipmlpinflpwb bpad wi g fruf gryugnufibph Lulllllll“ﬂL[J!uIil o,
npnhy hwpkif £ pprnwplhby npuho wmmwlbbmpnl prblpdwlh wpog-
qnihipy Lhgudpl, by fununcd bd my Bl womguudigninbbpfe dwu-
unwph bplinyflubipf Fwupl, wyy qunn unlbifh JE& dwupmmph bpb-
o fubph dwufpli, hpp wumnbpfh JE& indf fudphp oqulh &lirif
quuunpfwmé bl oJf Plg-np LElnpalp gnepgp: Ugn wpyp gngu-
gnufflbp Ll opfliwml, Uk U'u.lqlilluil_!wfl UJu{nu)':

Qhunwpppphp b wynupufi gngugdwh walpugmffynip NGC 3955
qupuilpnfilppgnod, npf dwufle fudf Prroff o gt o Suypnppf wh
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hg's Lbmmppppulpms £y npowgq qupulpnplput (b dolpnggnpp ju-
np M 82 gquyuwljinflui.

'pwbﬁ np hgnphghy goopue Fhhp unfnpupup ymiliblip FhS pui-
Gwhiibpm| Fubpgpw wyunbid phgmidinly whpgmpbbip, dfonp £
Swgnud wiligpuf qhuypbph Stwpwdopnfdjuh dwupl, hpp  uyuy-
Pymitip Lubpgfruut fnphghy goopu b phpdnod flg-np hpngf dhgngn,
ol wiiinSbml bpw wqumnofp mbgf bondibbnod Gnppghy  npng
Sbhnuwnpnufyul o pus; Udwl bplnyubpp Shwpufnpnflywh fwp-
bhuwdp ﬁnLu pnwp pugumpkpne bplngPubph dh Sulpw gyl ninuy,
puyy by fhwhpiwgyngughbh wpy Juplusp prgnp qbypbpnol -
punbine Swlhdwl nbd, bkpp Shhp gnpd  ndikhp quiyumlpnfiljibpf

wpmwphl Swubpnod quilifny qulwgwh whuwhfp huinnigwdplibpf
LEu:

§ 20. P Kb dhwufpls Swply £ Gghy, np gnpudmd Swpygp puiur
ubpinnpbl Qwwydwd b guywlpmpljmbbph fudpbph wnwgumgd wlh wpnp-
(hd e Sk gl pulighplibpf mbuwhbmpy, npnhp plbimplyfby b /e
1 PHIFFLUFLHJ[I funpSppuwlgnffynidingd (qw[wl[ln[ll[wflbpﬁ hncginkb-
Fdd l.uill[ul!ﬂLilﬂLﬂJllLilﬂ)“

U'luuiluu[n[uuu[liu dhoacfibiphy wiliypuf hoduwlm fprgrgin
gupmlpnpluwihpf wpmwd pddwh Shwpuapndff b bufwnpnifdyne~
bp, npnby dwupl funudby Jbpp, Fhg vimpuynod F fnnubimy,  np
qupulpnplpulibpl paplugh qun ypnppbdibp fujdus Bl gugwl-

§2l. 9‘lultu/1u1fll[luilb[1/l hnppalbpf wihmpafncff g dhfulifpgd fr
Swpgp vhpmnphbl huwdwé b pugpwmumqugple opbljnbbpf pingg-
Pl Swpgh Sk ]’illuﬂ?u wpnkl Updhy £, hwh op blpinbp, npnip
dhowlihyumy phpp b4 gpudnol quyulpnpiubbpf b pwyfemgu-
ihu opybilpmlibpf Jhols Uyl pfwmghmumqugfis ophilpmbibpp <k

1 p’m{d'ulu!wi:ﬁ /;Luqnpr;nufﬂ NGC 3955 qwlwl{mquw!ﬁ Ju.tu[ril u[ufu{nq[lnu)'nuf
Z[" limpr}wgl[blx u.(r; lfulu/vil k1 il['IlLl 4[11’111[”}[11‘][' ((ACTqu)I/BI{Ka» 4l.ufn;liunuf
(2, 235, 1960):
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quiymd Swmpghpp pbbwphnidp prpe b ogugpn Ghphw ghlnogd wh
v whbbphg:

FrULLUULARAE3NDLY

1. 4. 2. 2w pupdnuf s, Solvay Conference Report, 1958.

2. E. M. Burbidge, G. R. Burbidge, A. R. Sandage, Rev. Modern Phys,,
35, 947, 1963. .

3. U. S. Puyoqute, 2. U. Prfdwugmls, Pynipulmbp Bomquppowpwif 2wgnp-
qnudlibip, 36, 31, 1964:

4. 2. U. Prfduoagwh, Bumpnpaplu, 1, 197, 1965:

Lovhrunry

Sw. B, 9,].‘:‘_I}nxulz ,Qlil[m.gnll[t 4ﬁzwmwlllu& hd L '”uu;m.plig[v
anpfuwnnwhpnid phliwplpfaul £ lllimmJllﬁ quibgwdbbpf Swidwljupgh
ffnpgmighugh Swypumlhy ppbuwpwlpmbwgdmd fulinpppe bnpdug gwm-
spbph wumnbph Swdwlpupgp  phyplpulwh  pufendibph Swgdplb
qupgubnod b g wdbp wpug, bnoifuly wdbif thnpp prumndfd gl
glypnud, Swdbdwmwd hhmuwgpl qubgdwdbhpp Lfnpnigpugp $hu’
b Auwppd dgnpqulpul spnfuwgnbgnfdgwin

Juwduwgplt Swpdphbbph plmpop™ Swmlnflyndibbp bh wpuSuiignud:
Pasgwbu Swpnbp £, hnduywlpm qubgdwéwpl fwpdify  wpmadng
quymlhmpliugh wnwgugdwl  buflwgpocffinip gdfwpnffgndiibpf
Sk b hwygdd Sblig wpnindwle dndblunp uogwlgnfdgud p:

4. 2. Zmd’pun‘ﬁnllf!]ulﬁ. llnp[ulflbp[l wpmmndwl dndblunf Jfgn-
g npngdnng qubigdwdhibpp 106——1010M® huwpgl bie Udbp quiig-
fuwdwpl Gnppgbbpf ghmoolibp phwl: Uwilpgd uf gungihpp g
wnpumply b

I’4Lu11[1[7, bt wpnndwle Sndbinnf Sk huwwydwd pddwpncfdyndi-
Uhpe Uy fpuwulgnffpudp Shnwppppulpul £, np @ bpp b wp-
anwrlfid i mdplbipp bphnyubpp, npnhg Jwupl funudby F ofbpp, oy~
ofwd b gipwdnpugbe wigbpof gqugmlpnpihubbpf {6, npnbg
Swduwp pinpngy b wpmg wpnngnps
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Yurnp fwdwjpwrwih dbéwregn tjunr,
Sblﬂlﬁﬁhr L wwurnbibr, publjughb Puu-hlluufﬁbr,

2mgdndipny b phnpSwmlpuniffpudp bd bu phgniimd Yuwppndd f
2uwdwpwpwhp' wofewmplp wdbbwlhlh L wdblfy wibip Swgmlf
Suwdupumpuwibbppyg Thhf yumdwdnp golpmapph hoynofp L ongpo-
frwtinnd wgl pwbfi Swdwp, np npyby wig gfinwlulh Swdwigop-
Swhgnffywl whpwd Shwpwnpnfnct hodiblimd Fyouolbip wof pu-
bk pd hugbpp' pd jhfunupndwlypul Gnhgubhbpf $hwn:

Uyu opbpplr, bpp Vpuwgugnid  Swmpdby b wumgqugknlibph
13-pn dhywgpupl Swidwgnufwpp, Jhhp pugdpge Jinpnf nqun-
bnud blup nhyp wil duwdwlwhp, bpp wyu dhwnwdnp pugupnud wy-
pooud foe wpfuimned Efpl wbwypup Fwpgpl, phyybo Sppn Ppwlhi oo
Ybuybpp b qniguwlbn bip whghwghnd wumgqughmadff ol whiofu-
phfpwy Swqlfwl S wyvopw unghuypumwluh Qb[unulm[iul“‘ruh
gnud's

Uhywgqupty wumqugpmwlywh  dfpngflpus ypbgpgbiinm Uy
Udpbiqup Swdwgnidwpp pugdwl b Bbdbynnid bphne dhmpuhing
wumquppmwhp Swhnppuwdnp pugfwlh wpwpngodl ol dwdwiwl
wpmwumbwd pp Swnbpnof dwinbwbyby shpunupndwlyul wungw-
qbunbbpf wpgp ubphnh thwgnds Swnwgndffyndihpp b owgu bplhpnod
gncffpudp Swplunp E bpby, np glil‘unulnllwl“‘tw!nuf wumgunfimn-

V Buwn, wpmwawhfuws 4. 2. Z2wdpwpdned jwifih Dpwguagp Sundfwpnwpuip
yumfunfnp prlpnnpf ghogped Swhdlbine wwpmnhwlwh wpwpngneflpwl dudwiwly,

Vpwguygnid, 1967 [F. ognumnufil, Upguwgguipl wwnqugpumhwh dfaffout XI1T
Swdwmgnulwpp opbpfilis
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Pywt Ginp fbphipp Swdplliingf b bnp wumqughmwlw S i -
gnpdncflyniiihph ppewhifi Kb, 4w!mf1qupénL[(7.{anlflbp, npnby
bpuwlhmhnifbyndip gquwm b grepy qugfiu womgugfongd gl pywlily~
Lbphy:

Ul prowgh o hpugunioip S[1/un F‘[Mué’b![l I llbu“lipﬁ duwif i~
Lt llnu[[ipflﬁl[nuﬁ, S[1[un Fplu‘qli!ﬁ, llliu”[ip[l I 9"”[[’[‘%![" Uynunn-~
bp wwmbnéwgnpdniflynidiibpnad, wihnlbml, pinfwhpuwgdwd, wy-
i yndibbph bywhwlndfyndp ny dhwgl wyl bp, np hplpo-
hbbwmpnl Swdwhwmpyp thnfuphin]by wpbqullwlblimpnbing I puw-
gumplbghle dnpnpuhibpf jupdnufibpp: Tt qnpdf Shwd  Jh
Ynqgdle ks Fnpdp Fynia hngdi wylt £y onp gl dwdwibwlpu wm-
qughuwlwh Ruwymbwgnpdncflynidibhpp Fwppbpi e Ugnunnbph
Prvgy mlbghl unbgdbin wyny gpgwlined  Phgpliwgh bFuljwi  Jwup
qwgdng quowlpul dbpuwbplyogf Shdmbplibpp, wyupbph' ghbine
S2gppin phwgphumfyul Spdpp:

bppbp* o'y qpwbfig wnwy, n'y k ppulifig $hun wumquigfonge-
Pyndite wgquppuf fEraulpuls, Shnpuwdinfuwhwl wynkynftynd o gnp-
by pngnp l’.[llnnl,piﬂ!jlilliliﬁ, L winwght SEpfhis lfb[uwfl[ﬂiw_{[r L $p-
qhlpussh, qupquygdul Jpuw, flub wgg qupugpgubin;

U'[iilp, qpue Shw Spwupl, ghnklp, np Qhgplwl wumgugfinn-
Pywl wniwg wpupinp WMhwyg: Yhpoflh Swpgnep wmwpnod G Fhy wh-
pinSunn Ginp Shffogbbp b Swwwlyopupky S[Ilillli[lpﬁ Bbmmgnnme~
Pywils Swidfwp b fhy qplhby b Fudwliudpulfiy Dhaplywp wd bl -
prcum ghliwlingnd: Qumqwafunndtywh o fff pouph Swgnnniffguih-
Lhpp Jhpohts Swpynp mwpnof wlShwphl §ipubplh wnwhy wig 4tln[1
wepwnwgfilindff guih;

lu.u[ Swymbfe £, Bb Swpwpbpwlhwbnfpul wbanfd b b pifwli-
s (fle Fhfuwbplypgh shnplpe fhsufiuf quwmwpbin e b Swuky
mbuwlwl Qhgplwl Fhp Swpynipuwd gulfe wnmghl bppnpgnud:

Uhuby tp Pofwy, PE Spdniiplibp ki umbndihy plnfd gl -
nuwghnpkl prnynp bplngfabph mkuwluh puywmmpnffoul Sundwp:
Uyipuf Gfwlnuflibpp, Flguphin dpgnclmgpls mbfubfiliugf, pifuii-
wwghle phidfugh, fuwpgne §udwp Swpljwdnp 4'Luu1[1nL[JijJbemL[
odmfumd hpuwlwgnpnpywpih vwppbph wnhbgdndp, Jhpguybu, ju-
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ghplhibph wimbgdmdp fhuwgned Epl, np mbuwlwl Pfigfiljugp uwsdw-
hwd opklphbpf ASulpupulwt  pugdwlnygdwbpnfpul hnpifsf,
dwpngp ny Fpuwgh fwpng b pwguanply wdby ply, wglb  ofibffbgh)
wigliyfrop SumlnfFyndilibpny odwmfwd Jugdmffyndibbhip, npnlig Jdw-
upl bwfulplinud jbp hupbih folp Snwdhys

u” bofwBnidbbpp Sk Lbppugbwly ki wumqugbnbbpf Swgn-
qruflymiiibipp, npnhp, oqunugnpdbpny mbuwlwl fighliwh fflidingh
opkhplbpp, qunwl guguogfih Jﬁquw&nLﬂJnLilil[i[l[t lm_um[l&l.ulllfulil
b wumqughft Fhbpgpugp wgpgrnpbbpp pugumpni@yndip, junngb-
ghl wompughh wyblpnpbbpf wbundfyndip L wymubipdwd bynfipy
hJuwgdws wmpunwly Pandglibiph dagbfibpps Nwpyguwpuwbbghtt fnu-
Splyulyurh Bwnmguiffubph wnwmydwhp L nmqﬁnﬂwanm‘!plfwil
npuliphn wypymphbph plhnyfpie Jhpupbpng quin Swpghp: Yuu-
hwd e, np mbowlwl Spgplugh Jhyg Suignbify opkliphbpp Sk~
quignid b Progy hmwh puguonplpne Swqupudnp Unp huplnp g -
whp, npnip mum:lwaimilbp[ril Swpnif B lwd 4ul.lll1ilﬁ lirpunfuuil
wupuiguigneds

Uwlpur i, jlogid dwd whwljulfry wibuwlpwl $hagpljusf FhS
bhppubwlnflywbp, bpwinof, whnuud b gbfl, Gwlh  pughp:
Ophtimly; ghnly phw mwppulpwh Swubpliibph wifwpufwé whunc-
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