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KCHI 1¢5 BHEFAJAKTHYECKHX TYMAHHOCTEM *
M. A, BAIITAKHASE

Bamnoctr onpetesenna KOIOp-HiLIEKCOR BHETATAKTHYECKAX TVMAHHOCTE ¢ TOYKH

‘3PCAMH COBPEMEHHOI ACTPO(PUBIMKI HAMH OTMEYAIACE B HEPBOM coobGmenun. C moMompio

KOJAOP-HHACKCOB HHETATAKTHIECKHX Tyxamuucreﬁ MH MOYKEM ONpelelHTe CeJIeKTHBHOE I10-
rAolenue BO Beelr namies aiakTake, MOCKOALKY JIy9H HX HpoHM3HBaioT BCio Tommy [a-
qakrukm, Mo cax nop, B GOABMHCTEE CAVHAEB, CeleKTHBHOE HOriomerie B mawef la-
JAKTHKE ONPEIesstoch ¢ NoMoumlo Kojlop-wriekcos apesit. lloarouy, B ayaulem caydae,
KOJOP-3KCHECCH TOAVUAKTCA AAA PACCTOAHHN 0 3000 UAPCEKOB M PE3VIBTATH, aaiaee,
skerpanorupyores na Beio Toauy Fasagrnii, XoTs 00 1WAPOBHM CKOILIGHHAM 3BE3L I
[0 ILTAHCTAPHHM TYMAHHOCTSIM MOMHO HOIYYHTh KOTOP-3KCUECCH HA  GOJRIUAX PACCTOA-
NHAX, HO OHM ILIOXO XAPAKTEPA2YiOT noriowmenue BOAN3N miockoctH laaakTuky B BAIy
TOTO, UTO IAPOBME CKOIIEHHA HAXOAATCH HA DRCOKAX TAMAKTHIGCKHX WIHPOTAX H HOIy-
MeHHKE MO HiM E(O.‘lOp"BKCl.lECCH HECKOIBKO HEHATERHH. HCCMOTPH Hl CHKA3AHHROC, MOZKHO
OTMETHTE, 9T0 KOJAOP-9KCIECCH, MOAYYeHIHE N0 I1HAPOBHM CKOILTEANAM 3BESL Il N0 BHera-
AAKTAYECKAM TYMAHHOCTAM, 10BOABHO XOPOUIO COBOAIAOT MeKAY COOOM, KiK 570 YKIsAHO

M. C. Diarenconon’. Ho u ans BHeralakTauecknx TYMAHAOCTEH VKAZAHAWI HeiocTa-

oK OCTaETCH B cite. BOamanm rajakTaueckofl mrockocra B moioce b= 1 15° kak uasecr-
1o, MPOXOAMT MOAC HAGEFAHHA BHETLIAKTHUECKAX TYMAAROCTEM [ BNEOX 31KOHQ VMCHRLIE-
WA KOJOP-9KCIECSCa © YBEIHYEHHEM TdJAKTHYECKON UIAPOTH  3ATPYINCH MATQUHCICHHO:
CTLI0 TYMAHHOCTEe BOJIH3U TATAKTHIECKOTO BSKBATOPI.

C jedpio MOAYSCHIA YREPEITHON KAPTHHH H3MEHEHHS KOJA0P-DKCIECCd, CeaveT OJeln
THIATEARHO ONpeieinTh KOAOP-HAAEKCH BHETLTAKTHUECKHY TYMAHHOCTEH BOINSA  PUTIKTH-
ecKOft MIOCKOCTH, YTOOHW PE3YJARTATH, OTHOCAUIHECH K TYMAHHOCTAM HH3KUX IAIAKTHT
CKNX UMPOT, HMean GOJkline Beca, HeM PesypTdTH, HOJYUEIHHE 110 MHOTOUMCACHHHM Ty
MAHIOCTHM, HAXOANMMMCH BOANSHM TATAKTHYECKIX N0MI0COB. UT0 JKe Kacaercs TaKk Mash-
HIEMHX TAMAKTHYECKHX OKOH, T. €. TEX MECT B HO0HC Hsﬁe[‘aﬂyﬂ, rie Bcrpé}la_;o:g' [ BHE
JAKTHYECKAE TYMAaHHOCTH, TO HYIKHO AYMdTh, YTO B 9THX HAUPARIEHHUAX MEI] anes Ay
i CPARAHUTEIRHO MPO3PATHA H MOSTOMY MATO KAK CENSKTHRHOE, TIK M ofulee I
site. Unrepecno 6uno Gu onpenenuTs KOJIOP-MHACKSH BTHX RHETATAKTIHHECKAX
CTER AAsl XApAKTEPHCTHKA AAHRKX HAIPABIeHHIT, HIH JKE ONPCACTHTh raM e

%

JISKCH BBC3J.

¢ GooGmenne L. Cu. M. A, Bamaguaae, «Kon1op-nit1eked 140 BHETAIAK
Bwaa, Abacr, O6e, N 5, p. 1, 1940, Rryas R
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€KEW 155 BHEIdIAKTHTECKNX TYMAHHOCTER

HocToamof M morsaosarucs ssesnamm Ioaspmoft [o-
CHUMATACH HAMM BHE(OKATHIO 117 KAKAOR HOUH, TOITOMY
HYARNYRKTA A0A KON IIOMAAKA OTAGARHO, HPHYEN
pacuumi speanaun Homprof Tlocrejoparentaoetn m Gpaan
{10 HUM BHUHCAAML ApupMETHIecKOs cpeaHee. ;

e Hubble'on? no moacueran Tymanmnocted.
Gore OUpEARTEHHIE AN KOIOP-IIACKEH [SS=TH
BMECTE © TeM, ACTAEN NOUNTRY HPOAMCKYCCHPOBATL MOy
P HTOM HE TOARKO OSHAMCHINMI KOAOD-HAACKCANN, 110
BHETATAKTHYECKAY TYMAHROCTEH, KOTOPHE OIyGMMKOBMN
Boaxerens® Hyuo orserurs, 4ro o yRA3AmIUA  ma
A% 9TON 1GAH, HO MM HAMEPEHN ONPEASNHTE  KOAOP=Hi-
4 BHETAIAKTAYECKNX TYMAWHOCTEH, HAXOAALMXCH B KATRIO s
mes’, nocae wero wwrepuperaignt Gyrer Goee ynepewnoft.
gacTomuAK PAGOTA SRIRETCH UPOACKERMEN YHOMIHYTON. Oninvie

TH SAKANYAETCH B TOM, MYO B Hell KOAOP-MHACKCH Guan onpene- :

X

SHAYEHIA KOTOP-HIAEKCOR ATd 155-TH BHErAJAKTHIECKHX TyMaH-
thx sanu no kararory NGC.
TABAMLIA | TABLE

efi, pasbpocamnux 1O Beemy Hely ot 3= —20° A0 B +90°% roraa
: epIKAIInECH B UPEAH IYHICH padore, HAXOAATCA GOJRILE BCCIO B cOB- R 1 Tun No. e 5 ey an
i G 4 Type NGC P =t g Type
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noaromy 3zech MM ne Oyaesm na neli OCTAHABAMBATLCH. ] il b LSS LR R 2 12 3 | 091 £
- ; ~ a 5 1 3 227 : -7 12. o.
pas mawm OHAO CHATO C MOMOUILK amGeppanmontofi kamep Schmidta | -lgg l'—‘.-g 117 0.86 £ 2523 u.§ m.g o_é&f 2
5 : 4 11 10. 1.06 S 25 ;
PACHpEICICHRET N0 Miamy, ONKCAHAOMY B HpeXwIymel paGore. flonpesc- | 520 12,4 s R e R 134 14 g:gg i
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' . . 53; E L 1 0.92 — 2748 - 3
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Sk g % 5 4 . : 3 £ a ¥ AL . 2.1 b 4
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Comrrh T ¥ ; : i 991 12.7 T2.4 0.25 S 3065 12.9 o 0.50
MYUIECTBO TIEper Hoaspuon l'locu.,maa-re.uﬂqcmn. 1022 12.0 112 0.75 Skh 3067 12.8 e e _{,
i TpYGOHEi (hOTOMETP WA ILtenKe, B3ATOR M3 TOM SKE MANKH ILICHOK, | ::ﬁg ;;? 12.5 o032 f 3077 Ll 10.3 106 i
; : . . o : : 119 0.5 ) 3147 11.9 11.0 .85
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TABJMILIA T TABLE

Tan No.
Gul, Typa NGC W My G. I
0.07 ) 5457 9:0 77 1.8 Se.
o.8o SBp 5471 12.8 110 0.00 She
1.01 B 5435 12.9 130 0.86 gp
0.99 Shb 5383 12,0 114 0.04 3
0.79 S¢ 5631 12,3 17 0.8 Sa
odo , Sk 3676 11.9 113 0.64 Se
0.98 l E 3678 121 1.8 0.88 Se
0.77 S 5687 12.7 1.8 0.92 S
©.70 Je 5689 12.6 11.9 0.69 Sha
1.05 Sk 3701 128 12,1 0.70 Sba
1.05 — SE(% 12.4 1.7 070 A
0.77 Se 3 12.5 1.8 071 Sk
0. S 3813 12.2 1.3 087 E
0.70 E 3820 12.8 12.2 0.64 B
1.00 SBE 386 115 10.2 1.26 Sa
0.50 5 5878 12.9 12.3 0.61 A:
0.43 S 5879 12.1 1§ W1 0.73 Sk
035 S 3903 13.1 12.4 0.66 —
1.00 E 5907 118 11.1 0,72 S¢
0.90 Sa 5908 13.0 . 123 0.72 -
0.30 Ay 6340 12.8 12.0 0.80 E
o.70 Y 7171 12.8 12.§ 0.28 )
0.55 | 7218 1T 1.8 0.92 S
0.35 Sa 7341 12.8 13.1 .70 Sh
. 0.55 5 7600 13.1 12.2 0.90 —
11.9 0.70 5B 7606 11.9 1.1 0.78 Sb
117 11.0 0.0 Sc 7679" 13.1 12.2 0.88 -
94 10.1 9.5 0.61 Se 7721 12.4 11.9 0.48 5
53195 fLi 10.2 o9y | I 7742 12.7 12.1 0.56 7
SR 12.8 11.9 0.90 S 7743 12.8 12.0 o.80 -
; 538%‘ 12.7 11.8 0.90 ! SBe 7752 13:1 12.6 0.52 s
544 12.5 s 4 a6z ] 8 |

- Bo sropom croaGue Tabamum jasu mATerpaitiEHe (hororpauueckde peiwudmd ¢
Shapley u Ames, B TpeTheM— BA3YAIbAHE BEAHIHHH, NOIYYEMiHE HA OCHOBE (hOTO!
 rpadmdecKHX BETHUMH H HALIOX 2HAYEHUA KOAOp-mAZercos. Tawmm ofipazos, oarir BIC
| ByaARRHe BEAMYHAH JAIOTCA B TOM JKE CHCTEME MHTETPAARHHX BEMsMiH, 410 M cpoTOrpd:
 (pmseckne peanynuu. B werseprom m nATOM CTOAGNAX Aa0TCA KOAOP-HIL(EKS 1T TAd TY
 MANHOCTEH, COOTRETCTREHHO.
S C nexpio onpeietenns TOYHOCTH NMOAYIAEMHX HANH KOTOP-HHACKCOB MM BHYHCAHAL

AHIOI KBAAPATHYECKYIO OwH6KY OIHOIO ONpEIeIeHIs KOAOP-HIAEKSA AJA TYMIHHOCTE!
onpayack popuyaon Peters’a:
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HPHBOAATCH ML OUPe1eAeHHA KOJIOP-HHACKCOB [0 CHHMKAM B
X B HA TEX JKe ILIACTHAKAX, 1T PA3NOCTH PIHX sHAYEHHHA KOJOp-
PABHOCTI B KOJTOP-HHACKCAX  ABAAIOTCA HCTHHHON  OLIHOKOM
ﬁ-..f_lJYMRIIF-TOCTH, Hea H OHPFIH,'I,HBE]CTC}I I.'l'pHMEHEHHe CEJOPMYJIH‘

No. . y
A | NG oLy G Lol A
+ 0,06 I 2633 .56 0,65 —-0.04
+0.07 2640 0.6% 0.57 +ao.1r
Lot Ll —ib 5485 0.83 0.94 —0: 11
.20 +0.14 | 5678 0,78 1.0t —0.23
. 0,05 l 3687 0.83 1.02 —0.19
86 —0.08 5866 1 1.23 -L0.04
O 4011 ! 5879 0.85 0.90 —0.05
; 5 X 0.1 | 5905 0.75 0.62 +0.13
1452 085 0.79 +0.06 f 5907 0.92 .77 Ealel £
23351 0.54 .69 —0.13 5908 0.61 0.50 +0.02
| e
i 4108 —1.06

Corsacno »To% TaGauie, cpetisl KBLIPATHYECKAA OUIAOKL OANOrO ONpeleIenid KO-
AOP-UIAEKCA MOIYIACTEA paBHOi =0MI0. O1uako, HYHAO YEI31Th, YTO 9TA BCIAYHMHA I8
PasHEx THIOB 'Q'RISI!iIOCTer[ PA3TH'TIHA, DI DTOM MOMHO CHABATE, 4YTO KOJIOP-HIIEKCH Ty-
wanmocreit Tuna B onpeaensorca aywuue, uem tana Sa, a Tamd Sa ayduore, ueM 18 THOA
Sb w 1. 1. Hakomen, Ay#HO yiazaTe, 9T0 B ATY OUUIOKY BXOIAT BCE OCTATRHHE OG-
Kil, B MACTIOCTH OWNOKI TaMepenist ma MirKpodhoToMeTpe, OmHOKa OTPEJeleminl no ABY3
cuocoGam (mo Hoasprodr Iocretosareisiocrin 1 TpyGomim pOTOMETPOM) 1 T. L.

Anatornamo Tabaime 11 coctapaena u tadmna I, & koropoit npusoastca eeidmc-
Jemia cpeanelt KBAIPATIECKO oMNGKH OIHOIO H3Mepemisi HA MAKPOhOTOMETpE -

Hecsotpa ma 10, 9T0 2Ta OUIOKA; KAK CKA3AHO, YiKE BXOJAUT B MPEIIYINYIO onmi-
Ky, MEL BCO=TAKIL PCUNTT OUPSISTATH €€ OTICABUO.

TABJIUMUA I TABLE

No. No.
NGO G C. L A NG G L1 C.Li A

474 0.87 0.5 +0.03 1087 0.75 0.66 +0.00

488 i.al 1.05 —0.0. 1407 I3 1.14 —0.02 i
320 0,62 0.63 —0.03 1413 o.86 054 +0.03 ¥

521 0.73 0.09 40,04 7743 0.80 0.82 —0.02 iS5
533 0.91 0.90 —0.03 7782 0.68 0.68 —0.00

JL0:48 0 G

JLag arofl metsr Mp B3I TO TYMAHHOCTE(T HA  OJITOM HETATHBE 11 H3MepHIM u 5
spkpochoroverpe 1o apa pasa. COOrBETCTBEHNO  OOpeieIIi I{OJIOp-HHfEKGH_,-'.:RQ*Q'PH‘.
AQOTCH BO BTOPOM It pernen ctos6max tadaunn I Ilpn sropnumon mavepenmn Mu ma-
MEHILTH IR 9JCKTPOIANTOYKA HACTOARKD, HACKOIEKO OTO MOJKET CIYUHTHCA I
X H3MEpEeHIN.




Ch BHINE, HA HTOT A3 MM OUPE1eARAH  KOAOP-HIACKCH TAKKE y
0 hOTOMETPA, B CRN3N © WeM MM BHUMCKILTN CPEAHION  KBAAPATH
AHOTO onpesesenus koAop-nuaekea Tymarnoctn no Hompuon [oerezp-

CIYHAe NOCACAHAR OKagaIach pasmoil-+oTos.

TABAMUA IV TABLE

. yﬁofmu_u (oromerpon. Man sTof wedit MM BIATH 25 TYNMAHHOCTER pag-
USYKASAHHRM CHOCOGOM HANLME ONIMOKY OAHOTO ONPeASTCHHS KOJOpP=Hij~

_ﬁﬁflﬂwme% paore, TaK ¥ 31eCH MW HPOMIREIN OUPLACAENHE SABHEHMOCTY |
Kﬁi OT THOA TYMaHHOCTH. JTa sasucuMocth aaercs s raGamne LV, rae » nep-
L€ «-)_*xasau THIT TYMAHHOCTIH, BO BTOPOM H TPETHEM—KOJAOP-HHASKCN H MHcAg

5,

LA n Ipumesanna Notes

0.95 2 He egaogenu F: Without E

o.80 14

08 22

0.78 2 l}cs MoxKRAacCa | Without subtype b

0.5 29 brapuenn rvMaunnocTn, me Including typeless nebulae
; 0.72 39 HMCDIAEe  Kadcuparanny

“TYMaHBGCTed, cooTBercTenno. [las parAsaHOCTH 22BACHMOCTS KO I0p-HAAEKCA OT THOA Ty-
MAHHOCTH NPEACTABIEHA Ha 4epT. |,
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5’“!11;2 N 'E[U,E'Paa HOETBEPJKJ[Q.CT TO OﬁcmﬂTeﬂbCTBD, uto K(L'IOP'HH}I.EI{CH A
(GIITE, Yem Mx SR, a nad sa—ﬁﬂ-ﬂ'me, yem 18 Sb P . B £, — HMeCTCH T~

SBa SBb SBe

Q opmgerca: C. I E>5a>8b >8c 8. Mlag rymannocrenn npperyasproro

! gsmp MITICKGH 155 BHErAIAKTHYECKHE Tyma.HOCTeR 63

wrovens ryMannocin I, 1o, KaK yKasspaerca B OPHMETAHHM, K
elIE TYMAHHOCTH, KOTOPME HE HMEOT KAdccadpHKALLIE, HO npeoti-
CAYUACH T YMAHIOCTH I maecior GoapUnle KOJAOP-HHIEKCH. IMToBw-

Sa, Sb, Sc i SBa, SBb, SBc), mosmo cuurath BePOATHHIM CYIUECT-
PASHITHSA, K KOTOPOIL 1 OTHOCATCA TYMAHHOCTI HPPETYAAPHOTO THIA.
cen B rabaune IV moncio conocraputs ¢ runoreson |. Jeans’a o rom.

, TEMIEPATYPA HOCTCIEHNO HOBHUIALTCH i B NOCAeAHEH CTAAMI TYMAHAOCTH, T. €.
I COMPAABHOM BUAE SC, KOAOP-WMIACKCH BCS YMEULUILOTCH M, NOBUAHMOMY, TeMMepaTypi
rocTrraeT MakcHmysa. JLpyrusm caoBami, MOKHO CKa3aTh, YTO CUMPATLHAA TYMAHAOCTh B
craami S cogepikuT 3seain pasmnx cuekrparbunx kiaccos O,B m A, Dromy npeiuoro-
JHCHHIO UPHIQ)!HT HA OOMOIIL TOT qlaKT: 9T0 B CH[{PHEII:HHX TYMAHHOCTAX OO3JAAX THIIOB
Sc maGmoaaeTcs peskas pasiulad B KOAOp-HHIAEKCe AAPA I BeTBH, KAK BOEDAHE HA  STO
ykagamm Seares u Carpenter :

Ha 510 ke yKkasumpaoT U HEKOTOPwe n3 HOBHX pabor. Jrtor dhkr ewe roBopuT B
LOJAB3Y TOTO, UTO HAPO TYMAHHOCTH, KOTOPOC €.lle 1€ PACHANOCH HA 3BEIAM, HIMEET Ok
HH3KYI0 Temnepatypy. Takoro poaa sccleaopaiiie MATEPECHO HPOBECTH HE  TOABKO ILIH
rymannocret Sc, Ho Takke moaan Eow oo L

Kpome BHLIeyKasanHOro amamsl, MH HCCICAOBAIM SADHCAMOCTh KOAOP-HMHAEKEA OT
MHTErPAIBHON BEAMYHIE TYMIHHOCTH; 3TA 3ABHCHMOCTL [PHROARTCA R tabaune V, rae 8
HepeoM CTOAGLE AMOTCH uHTEpBATH (hOTOTPAPHUCCKHT BEAUIHH, 4 B CAEAYOWEE cToa0-
1AX— KOAOP-MHAEKCH AAs COOTRETCTBYOIHT Reanann u tunos tymanuocred E, S, [ w ans
CYMAMAOCTEH, UE OTHECCHNUKX K KAKOMY-a#0O THny.

TABJHLIA V TABLE

1
Flarv. Magn. | E 1 l S ' n l{ :nfle:};;g:‘i n
—11.0 ! 1,10 TE 1.00 16 1.03 3
1L0—11.4 | 1.17 3 0.89 14 1,000 2
IL5—it9 i 0.90 (0 0.86 36 iy .
12,0— 12,4 0.89 5 076 47 .61 8
12.5— ] .81 33 0.67 i 70 0.66 37

Wz tabanum V opoano, 4ro AT# SpKOX  TYMAANOCTEN KOJAOP-HHACKCH LI BCEX TH-
moe Goapie, yem a1 caabwx. Ma nee ke saano, uto B saBmcumocTH OT nea'mqm: i{oﬁ' .
AOP-MHABKCH MEHATCA KAK-OyAro mensine mas tuma E, wen aan S, LA

Do ofuacuAerca TEM, WTO COMPLILHHE TYMAUMOCTH OGHYHO HMCIOT GOIBIIIE
BHC HIMETPH, A DIAMNTHUCCKHE TYMAHHOCTH MAUI0 MEHANTSH B AHAMETPAX
peauuuii,  TaK kax onmpexeseniie KOJOP-HUACKCA MPOMIBOANICHA, IJIABHHM 0O
sapy (ocoGeino [PE OPUMEHERHIT TRAINETO MUKpohoToMeTpa), To, wea s’zp-ie ‘fyua,nn
HeM GOJBINE BH/ISATETCH AAp0. TeM OOAbIIEE JHAYCHNE MOAYUASTCH AL KOJ
A B COHPAILHWX TYMAHHOCTHX $APO 3AAUATEALHO KPACHEE BETBEH, KAK a10 e
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Seyfert® B oupeteremain KOa0p-Huekcon caabhx
g i apademinl  KOaop=mHAeRcon HOAYHROTCH  MAAk

HAAOTHMIINE  PEaYARTATH qonygnm
OUpEABAMBIIIE KOIOP-HILICKCH

o lapeapiciiy tpnmrpaq;:qu;.{ T
it 'nr O BHAVAILHLAL BOARMITAN Holechekln, no onm on M0 TCs
© naihtmag or APKUX TYMAHHOCTER, KOJOP-INLICKEN RCe BPEMd T

. 12-001 BRIUNEHH, Q4 MOTOM ONATH ROJPASTAKT, B()Bpacl‘mme ROJIO=
i rex GOICE, MTO MPOCTPANSTEO MEHAY ra-

KO X0 caeayer IIleIIIIC‘.lTla UJIUKOHY_

M, TIOUEMY 1
erca w3 TAGMHUM VoA
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COLOR-INDICES OF 1335 EXTRAGALACTIC NEBULAL®
M. A. VASHAKIDSE
(Summary)

The determination of color-indices of extragalactic nebulae is a very important prob-
lem of astrophysics. Using the color-indices of extragalactic nebulae we are able to
define the selective absorption for the whole space of our Galaxy as the nebular rays
penetrate through the whole Galaxy. Until now the selective absorption within our Ga-
laxy has been determined, mostly, by means of color-indices of the stars. Therefore the
color-excesses have been derived at best for distances of about 3000 parsecs and the
results, then, extrapolated on the whole thickness of the Galaxy. Though we can derive
color-cxcesses at greater distances bv using the globular clusters of the stars and the
planetary nebulae,—they are not characteristic enough for the absorption in the vicinity
of the galactic plane, becaase these globular clusters are to be found in high galactic
Iatitudes and their color-excesses are, to a certain extent, unreliable. In spite of that, it
should be noted that the color-excesses obtained by means of the globular clusters of
the stars and by extragalactic nebulae coincide almost fully, as it has becn stated by
M. S. Eigenson in his work!. But the above mentioned defect holds on for the
extragalactic nebulae. As it is known, the zone of avoidance of extragalactic nebulae
lies near the galactic plane (b= * 15°), and owing to their scarcity in the vicinity of the
galactic equator it is rather difficalt to deduce the law of diminution of color-excesses
with the ertension of galactic latitude. In order to get a reliable picture of variation ol
color-excesses the color-indices of extragalactic nebulae near the galactic plane should
be determined with the utmost care. Such determination secures more accurate” data on
the nebulae of low galactic latitudes than those derived from numszrous nebulae lying
near the galactic poles. As to the so-called «galactic windows», i. e. such places in the
zone of avoidance, where extragalactic nebulae can be found, we have to assume that
there the interstellar medium is comparatively transparent, and, therefore, both selective
and general absorption ere small.

To characterize these regions it would be of interest to determine the color-indices
of these extragalactic nebulac, or of the stars,

General absorption derived by E. P. Hubble® on counting the nebulae, is better
characterized by the data on extragalactic nebulae.

* Communication I See: M. A, Vashalidse, ,Colorindices of 140 extragalactic nebulae®, Bull.
Abast. Obs. No. s, p. 11, 1940.
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While offering in this wotk the color-indices of 155 extragalactic nebulae we, at
the same time, make an attempt to discuss the data obtained by ws. For this purpose we
have also used the color-indices of 140 extragalactic nebulae, given in the preceding
issue of our Bulletin® It should be noted that these data are not suificient enough
for this purpose, but we intend to determine the color-indices of all extragalactic nebulae,
(or the majority of them), given in the Catalogue by Shapley and Ames?; after
‘that the interpretation will be more reliable.

Thus, the present work is the continuation of the preceding one. The difference
betweén them lies in the color-indices having been determined in the present work for
nebulae scattered all over the sky, from 5--—20" to &==--90° while the nebulac, men-
tioned in the preceding work, are, for the most part, in the constellation of Virgo.

In order to obtain more precise determinations of the nebular color-indices, we
decided to apply, in addition to the polar sequence, the tude photometer, as a scale of
comparison,

The correction for the zenith distance was reckoned in the same way as it had
been done in the preceding work, therefore, we shall not dwell upon it now.

We photographed by means of the Schmidt Coma-free camera 43 areas distributed
according to the plan deseribed in the preceding work. The isopanchromatic {ilm— go00
HD-was used again, though now we have also used the fibn «CHC» 50 HD.

We shall not describe the photometric method now, as it had been done in the
preceding work; but we shall elucidate the application of the tube photometer.

We printed the tube photometer on the (il taken from the same packet which
had served for photographing the extragalactic nebulae. The calibration has becn accom-
plished separately through the light-filters BG3 and GGri (Schott) which have been
used for photographing the nebulue as well,

The characteristic curves, based on the data of measurement of the calibrated filins,
have been drawn: a photographic curve ([, log ) and a visual one (L, log I). Using
these curves, we have obtained for the nebula: log [y and log 1, respectively: and then —

: I
magnitudes: dm=-—2, log J

i

In order to transfer this difference into color-indices a correction for

noints should be added: thus the final tormula for the color-index is:

calculated the difference of stellar

the azero-

: L
C.L=—2:5log " +a
1

. L]
In order to establish the value of the constant, we have used the stars of the po-

far sequence. The polar sequence has been photographed extrafocally for every night,
therefore, we found the value of the zero-point for every area separately.  We have
gencrally used g or 8 red stars of polar sequence and from them derived the arithmeti-
cal mean.

Thus, the color-indices of nebulac were obtained by two methods: directly from
the polar sequence and by means of the tube photometer. The arithmetical means from
these two series of values of color-indices are given in Table T

l hlS I'&‘-ble contams L f ). i i [ k) 4 et .

a th >y lllle&; of L,Uh)l lll(!.ll.,l.b U[ 1 e\:li"lﬂ'll'lctlc llenulﬂe lhel]
I llllbcl" are o L - itel ] -‘ 5 c N + u 5 Ta
1t ] : wen a the (. ﬂ.tﬂtoﬂllt. \G( . IH thL SecOild COllell are given tlle l[‘.l.teg l.

L}
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hie magnitudes after Shapley and Ames®. The visual magnitudes obtained oy
Fend deiérminations of color-indices are given in the third Cji)h.llnl'l- Fhus,
mhgnitudcs are given in the same system of integral m;lg:zmtudes, as the
ones. The color-index and the type of nebulae are given in the fourth and
mns, Tespectively. : 14 . L dld

~* Haying in view the determination of the precision ot color-indices obtained by us

. nebulae using Peters tormula (1)

" Table II gives two determinations of color-indices obtained nccm.'v..l‘ing m‘thn;: ll!);‘;ges
‘Shei m difierent nights on various or on the same films and !hc_ difference ‘01 A | ues
; bf-iﬂm.,co'lor-indioes. These differences represent the true error of the determination of
:_cql&-_ﬂa‘gﬁc-cs of nebulae- : ‘ 03 e
* According to this Table the mean quadratic error of one determination 01.11.'IL co
Jor-index appears to be equal to +o™10. However, it should be noted l‘h_lt_ this ‘nmg:;l-
tude varies for different types of nebulae: it may be said that tin‘: co‘lor-mdwcs for the
ﬁé.-i.:ulae of E type are determined better than for Sa type; and for Sa type-better than
for Sb type, etc. :

It should also be mentioned that this error contains ;}Il I)Ll)k.‘l'.-.‘l‘rf)rs, such as the
error of measurement byithe microphotometer, the error of determinations made by two
methods (by polar sequence and by tube photometer) ete. Al

In Table T the calculations of mean gquadratic error of one measurement by micro-

b e
phomil::t:;it:r‘;)fblt‘;lt:nﬂlct that, as we have said, this error is included into the preceding
one, we decided to determine it independently. . K :

For this purpose we have measured 10 nebulae (each nenu_la twice), developed on
the same neoative, and have determined the color-indices given in Fhu second and -thu-d
colummns of Table III. For the second measurement we aitcr.ed the incandescence of the
electric lamp so, as it may ocecur in the conditions of routine measurements.

According to our calculations, the mean quadratic error of one measurement

s +o™03. 3 i _
As it had been previously stated, in this case we dc.turll?l_llcd c-._]lcn'~_|11dlces by the

tube photometer as well, and calculated the mean quadratic difference of one measure-
ment of a eolor-index of nebula both from the polar sequence and by the tube p!loh_:—
meter. For this purpose we used 23 nebulac of different types and by that method found
the error of one determination of the color-index. In this case the latter eqttflllenl‘ti}'.“t)?-
s Here, as well as in the preceding work, we 1;1x'esi1gzl.tcd' fhe dc[zendcuce _01'. coh')‘r.-
index on the type of nebula. This depeudenc'e 15 shown in Table 1.\- where, in 1t5; i:u.»t
column, the types of nebulae are given, and in the second an'd third the color-indices
and the number of nebulae, respectively. The dependence of the color-index on the type

of nebula is illustrated in Fig. 1.
Table IV once more confirms the fact that the color-indices for the tvpe E are
greater than for Sa and for Sa—greater than for Sb and so on.

- As regards the nebulac of irregular type, this question is not elucidated on account
of their very rare occurence. In spite of that Table IV contains the nebulae I, but, as it
18 stated in the note, it also contains the mnebulae which are not included into the clas”

indices. ‘ﬁmﬂtﬂfﬂy, they approach the types E or Sa. The irregular nebulie can be refer-

wﬁm ated the mean quadratic error of one determination of the color-index for the
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#

red to the earlier types rather than to the later ones. Another assamption can also be
made, viz: instead of generally accepted two arms after the development of the nebula

~ of the type E (after E. P. Hubble: Sa, Sb, Sc and SBa, SBb, SBc), it is possible to

assume the existence of a third arm of development, to which the nebulae of the irregu-
lar type can be referred.

The calorindices in Table IV may be compared with the hypothesis of Je ans that
the original stage of a nebula is the stage E, when it is in gaseous condition with a low
temperature, and that after its conversion into the spiral nebula, the temperature is gra-
dually raised, and at the last stage of nebula, i. e in the spiral form Se, the color-indi-
ces ate gradually being reduced, while the temperature, apparently, reaches its maximum.
In other words it may be said that a spiral ne=bula, at the stage Se, contains the stirs of
earlier spectral classes O, B and A, It is also confirmed by the fact that in spiral nebu-
lae of later types Sc a sharp distinction between the color-index of nucleus and that of
the arm is observed, as it had been first pointed out by Seares and Carpenter, as
well as by some other recent works®. This fact also suggests that the temperature of
the nebular nucleus not yet disintegrated into stars is very low. It would be interesting
to carry out such investigation not only for the nebula Sc but for E and I as well.

Apart from the above analysis we have also studied the dependence of the color-
index upon the integral magnitude of nebula. This dependence is shown in Table V,
where in the first column the intervals of photographic magnitudes are given, and in
the other —the color-indices for the corresponding magnitudes and types of . nebulae
L, S, T and typeless nebulae.

l'rom Table V it is evident that the color-indices of oright nebualae for all types
are greater thanof faint nebulae. It seems also evident that the color-indices if they
depend upon the magnitudes vary for the type I less than for S.

This phenomenon can be explained by the fact that angular diameters of the spi-
ral ncbulae are, usually, great, and the diameters of elliptical nebulae change little with
the variation of magnitudes. As the determination of the color-indes is made, chiefly,
from the nucleus (especially, when applying our microphotometer),—the brighter is the
nebula and the more distinet the nucleus, the greater value is obtained for the color-
index. The nucleus in spiral nebulae is much redder than the arms, as it wuas suggested
by Seares, Carpenter and Seyfert®. In determinations of color-indices of faint
nebulae spirals are also taken into consideration; therefore, as Table V shows, the values
of such color-indices are smaller.

Shapley and Ames obtained similar results: they determined color-indices from
Harvard photographic magnitudes of nebulae and from visual magnitudes by Holchek,
but they differ from ours: their color-indices, beginning from bright nebulae
to the nebulac of the twelfth magnitude and then increase again. The increase of color-
indices for faint nebulae is doubtful, so much the more that the space between galaxies
is almost quite transparent; therefore such results should be attributed to unsatisfactory
determination of color-indices.

We have studied the dependence of color-indices upon diameters of nebulae,

abways fall

—the

question closely connected with the preceding one. This dependence is shown®in Table
VI. Yor diameters of extragalactic nebulte we have taken the great seminxes,
of which are given in the Catalogue of Shapley and Ames.

the values '
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ters and their logarithms are given in the first and s
[ other colummns the mean color-indices are given for ﬂ:w ()
b and for Sc, SBe, and S. As it is evident from this ‘Tab
with the increase of the nebular diameter. This _phenomm'&@
. in the same way, as it was done when speaking of bright nebulae,
both statements confirm one another. Again, the dependence of ¢o-
eters is more evident in spiral nebulae. The similar table was obtai-
md Ames; it shows the same dependence as in our case. It should
able IV the mean color-index for spiral nebulae equals 0™78 but in
il nebulae with long diameters have a mean color-index 1M00 and .
s once more that the nucleus of spiral nebulae is red. g
ermined color-indices of extragalactic nebulae. we have attempted to -
riation of color-excess along the galactic latitudes. :
pean color-indices corresponding to different latitudes for the Northern and
pispheres of the Galaxy are given in Tables VII and VIIL Before construe=
VII which includes all the nebalae with the northern galactic latitude,
‘have reduced the values of color-indices, correcting them for the magnitude according |
ata of the Table V, and also for the type. The latter corrections were 1}1:1(1(: in
@ way: at first, we grouped all nebulae according to the type, plncu}{; mto_lhe
Sa, SBa, Sb. SBb: into the second—E; into the third-Se, SBe, B 3 ;m_d into
ﬂh—~1 and nebulae without classification; then we derived the mean color-mduc_es
these groups. These values were corrected for the type according to thc_curvc in
ig, 1. Thus, we reduced all values to the type E and obtained mean arithmetic values.
" For the Southermn hemisphere we have used corrections for the magnitade only,
owing to the small number of nebulae. _ \

" If we compare the zone b=--30° with the zone b=--80° using the data of the

Table VII, we shall obtain:

C. E.=o"09
"~ On the basis of these data we ase enabled to derive the optical thickness of selee-
" tive absorption in the direction of the Northern Pole of the Galaxy, which is equal to

z=0%09

" This value coincides. almost exactly, with the value obtained by M.S. Eigenson-
! ')I’he comparison of b=—30° and b=-—70°, derived for the Southern hemisphere
e VIII) gives for the optical thickness of the Southern Pole of the Galaxy:

=+oM11

E&ise the optical thickness for the Southern hemisphere is greater than for
hern hemisphere.

' hm we have more material at our disposal, we shall try to comput®
_On_';t:h'l; ground of data at several latitudes. :

ve shall make another determination of the color-indices of some esti®
ive the present work, with the purpose of greater accuracy- '1_1‘3.
these nebulae will be listed in the Catalogue of the colorin™
which is now in preparation.

SeMBIBNSIH0 MBLOGAGNAN0L B0DWIGIE0 N 6. 1942
WMAHCKOH ACTPODH3MUECKON OBCEPBATOPHM M 6, 1942
ABASTUMANI ASTROPHYSICAL OBSERVATORY No. 6. 1942

 DACHPEARAEHHE 3BE3A 110 CHEKTPAJLHEM KJACCAM

B TEMHBIX U CBETJBIX YUACTKAX MJEUHOTO IVTH
' M. A. BAITAKWASE

CACTPONONME ¢ AABIHX HOp HWTATe! ofnacHuTL neoanopoinoctit Maewnoro Ilyru,
BRPAKAONIHCCH I HATHUMIT CBETALIX 1| TCMHHX MECT B HEM.

Pannie cuittarn, uro Bee T HEOAMOPOINOCTH BHUIMBLOTCA TeM, wIO B  HAUIEil
Tanagrike 1OKa €ule ne VCTAROBIIOCH CTANONAPHOE I HEHPEPHBIOS PACHPEACTEHHE 3Be3 .
1o Morao Gh rOBOPHTE ‘B NOAE3Y TOTO, YT0 HAmd [ATAKTAKL NpeICTARTHET CHApAIRHYIO
TYMANOCTE, CXOAMY®) ¢ BREAMKTHYCCKuMIL B mocaerace ke mpema  actpodpasmk, OT-
KasSHBAsICh OT CIPANBNOH CTPYRTYPH |aiakTHRY, CKAOHAWLTCA HPWHICATE OTY KAOUKOBL-
TOCTH TOARKO HAN GOILING BCEro AL MOCAOUGIOIENT MATEPIT.

Heconnenno, qro Goanimas 4icTs HEO1HOPOTHOCTH BH3RIAA (OCIOMAOLLEN MATEPUCH,

HO OPUITHCATE £¢ e HKOM nocterieny (hakTody Or10 G ToKe HEOPARILIEAO, TIK KAK
WTO HE HAXOLLIOCH OW B COPTACHH € BEChMA REDOATHON COOPLILHON CTPYKTYPOR  HauIer
Famasernkn.

Jleno, wio, B cayuae compaisnocty Hawe UUIAKTIRH, SRE3A PANGHN  CTHEKTPATHHEX

KAACCOR B CHETANX MECTAX JTOMKHO GHIL GOALile, AUATOrHINO TOMY, KAK 9T0 O0mApY-
s Hubble! aax mperamakravecknx rymammocreit tuma Se. Ho, ¢ apyron croponw,
ecan lamantuka He ABATCTCH CIHPATRHON TYMAMHOCTLIO 11 HEO LHOPOAHOCTH B HEH BH3BA-
NI TIOTAOUIONIE] MATEPURIT, TO I B BTOM CIYSie MW IOMKHN HAOAOIATE SBE3AN PAFITHN
CHEKTPAIRMAX KIACCOR B CRETAMX MeCTax GO.blUIe. MeM B ICMHHEY, OJAr0AApH TOrIOLe-
HH©O Temnoit varepueit. Becnva nuTepectio  mpokepHTR B OKOINMGECTRONIO OHEHNTH HTQ fB-
Jdenne Aad pasnpx obmacren araktaion

B cpnam ¢ omus M noctapuan nepel cololo 31129y H3YMATH PAcOpeneienie SHesK
PRUHMY CHEKTPATRIINY KAACCOR B TEMHHX M cuelimx mectax Hauei [agakTuxn, wcnoms-
ayn ¢ oron neario karuorn Bergedorfer Spektral-Durchmusterung (BSD)
tor. L IL Henry Draper Catalogue (HD) w wacrowio, Henry Draper
Lxtension (HDE). .

Takoro posa paGoramin MHOTO SAUMHMATHCH TWOKE UIBEACKHE ACTPOHOMK HA OO CEPBATO-
put Uppsala, nanpumep, Wallenquist? Vanis® u ap, Ilseackue actporonn nommso-
BIIICE B GOTBIMMICTAC CAYIIR COOCTBEHHNMI COCKTPIMILIME KARCCTDHKANKANI SREAN i
MHOOCTOPONIE HECACAOBLIT TEMUNE 1L CBETANE 0G1acTi B cospeaamax Cygnus n Ce

Hawe nccrenopanie nato npusmarh CpasuuTesniio MeHee TOMHUM, HOCKOARK
1E MOALZOBATHCL HBOGIOTANH HOLIOWAOILET Natepun cenepiof wacri  Miaeunoro
Aammavie Pannekoek’on®. Vanis nomsonaics a1a pasaerenns MCC/e AYeMOfT |




