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VBLATAGNL ooam:mmn (IBLIAIVBOGN0L B0
BOMETERD ABACTYMAHCKO! ACTPOOSUSHYECKON OBCE

shoanerenss COMRPMUT peryantat  Halaw-
ASHIH M WCCACAORAHMA, BWOOANCHHHY 34 (0Cae]
wue roakt B AGactymanckoit actpodEinicckon of
capBATOpHH B OGAACTAX  WAYHCHHA (CPeMCHHBK o HECTAUMOHAPHAR_SBESHA_PAHHETO CUFKTPANBHOTO_TUTA_AB ROSHUYETO
SECTALUMOMAPHKX 380N, CACKTPAABNOR KAACCHDHKA- -
HHN 3BCAN, KOCMOTOHMI OAAHET, HMAYICHHA BepXiiy H.T.MATATAUBKAY u .1 KYNCUUBIIN
caoen atmocheps demau, wcuuMTaEEA pufopon i |

METOARYECKHX  paspaborox
3peaza AB BoaHuuero OTHeCcEeHA K HEMpPABKIEHHM NMEpPEMEHHHM THMA

RW Boanugero[1]. Mo Gonee perantHofl KAACCHDMKANMH TNEDEMEHHUX SBESK
sroro runa I.H.Xononoesu/2] ora oxapaxrepusorara wrax Jne A(B).
WEzZexc N 0aHavaeT CBA3E HenpasuarHol nepevenHolt aEespu ¢ aufdysroH
TYMaHHOCTED, € — HAIMYNe B CMEKTpe BMUCCUOHHHX JHHEH, A = usuene-
Bue Gnecka, XapaKTEpUIYEMOe, B OCHOBHOM, HAMWUYMEM ANTONEN0ZOOHEX

. ocnadnenufl; B CKOOKM BaKNOUEeH CNEKTPANBHWH KJIacC. 574 3BE348 HE=

| nrevca unenoM acconmanmi AuwzT1.

AB BosHWuero Hadmpaanack pazoM aBropos ¢ 1929 r.[3,4,5/.Bce
3TH HACNDIECHWA BHIONHEHH BU3yanbhHo. Haubonbmas aMiiXTyla RaMeHEHHHA
Onecka gocturana 1.2 ape3jgHolt meawuMHn. Tourwe O0TOBNIEKTDHUECKUE
# OZHOBPEMEHHHE B HECKONEKMX yUacTHaX cHNexTpa HAGADASHUA A0 CHX
nop OTCYTCTROBAJH.

My mpexnpuHAnM HaGnAoAeHHs AB BO3HMYETO HA BBEBNHOM DAEKTPO-
forouerpe AGactyumaHcKolfk oGcepsaTopri B cHcTeMe Onmako#t K Yy-Ba-Ea,
cyuTan, YT0 TaKWe HAOIDZEHHA AazZyT BOSMOXHOCTH nusnnmn:p&anunna B
. NOBEJI@ERMH ONecka 3BesZN B DA3NKYHEX 007AcTAX CNEKTDA. £
| BHNONHeHH B nepuoz I1963-I968 rr. 3pesgofl cpaBHEHWA cIy.
. HD31305(A40 ) =BD+ 30%742. ' ;

VHANBRAY AT BHHE Hadﬁnnennﬁ npnxeaenu
BEHHO ZaHH DIMBHCKME MOMEHTH HAGIDAE: :
nepeMernof ameazolt u 3mesmol opas_éf
wpamnoneTOBHx(4) nyqax. :

Ors. peaakrop E. K. Xapangae
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5 R NexuT 9pesjs, papio 170 nc. Oua, a Takxe ¥ Ha3paHHe

& g a 3 - B & .% . Henua oxkasanuck B katanore H.B.Karawganse (6], zauuue "3 Ke )

> | MH MCMOAB3OBANM JUAA Onpefefenus a0cONDTHOH 3BE3NHOK BEAMUMHH K HOp=

MANBHOTO 1BETA MCCAENYeMOU BBE3JIM, s
Jna MCNIPABJCHHA 34 MEX3BEBNHOE MOTAOMEHHe M BOGHOJhSOBanHOB

TYpH ue:anesnnon noraomapmel MaTepuu uccne;yeu&a 067ACTE uuaneaxza
Tenbua pascuTa HA HECEONBKO 30H. AB BO3HMYEro HAXOAMTCA B nepeo
30He oOnactu B, rie cpesHee BMUBYANbHOE MOTNOMEHWE HA PACCTOAHMK
170 nc pasio I.I 3B.BeAuuuAH. HenpapiesHde 3HauerMa P4 n B-V npen—
CTABfeHH B TAGA.3,

Oxazanoch, 4TO JAAA BCEX 3HAUEHUH onecka, MNOAYyYEHHHX 32 Bech
nepuol RaGnDLeHNA, 3pe3ia AB Bo3HM4ero pacmoio¥eHa, K&K 9T0 BHAHO
Ha puc. 2, B npegesax T-noaocu mo II.H.Xoxonosy 8.

®enpaib, 1970,
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AN_BARLY TYPB_NON-STABLE_STAR_AB_AURICAE

N.L.MAGAIASHVILI and I,I,KUMSISHVILI

(Swmmary)

Light variations of AB Aur im three oclours have been astudied
on the basis of photoslectric observations made in 1963-1968 (tab-
les 1 and 2). Variations with amplitudes of 0.40, 0.22 and 0.14 ng
have been observed in violet, blue and yellow,

Visual absolute magnitude free of interatellar absorption and
B-V have been estimated and the diagram (B-V, M,) - plotted. During
the whole observational period the star turned out to be within the
¥-band of the H-R diagram.
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=33 pp, I35 BHBYANBHHX HaOABAEHUit, BMINHTYE8 — BCEro

VO IBENL  JLBAMENSNIIAN  NBLIAISEBOANNL  BNICIBIGN ) 39,1970
BOINETEHD ABACTYMAHCKOW ACTPOPUSHYECKON OBCEPBATOPHM Je 39,1970

DOTOSNEKTPUYECKUE _HABAOJAEHUA AE BOSHWYETQ
0.1, ABY IAJISE

dseana AE BosHuuero, nmepeMeHHOCTS KoTopof Ouza orkpura Mopra-—
yeou[I] B 1923 r., npexcrasafer ocoOu#f wETEpec CEOefl BO3UOXHOH CBASED
¢ TyMannocTsn JC405 u noka eme HeoSBACHeHHOR NEepeMeHHOCTED, Iy9eBHE
CKODOCTH 3B€3ll W TyMaHHocTH usydanu Meiten [2]m Kyprec/3/ .lyuepan cro-
poctk no HII aaeck passa +I9 wM/cer, a y BoaGyxnapmeit szeann AE Boa-
HHYEeTo OHA cocTamnfer +59 kM/cek. Kpoue Toro, MOZHO 38METATH,YTO Ofl—
HE W3 COCTARAANNUX JNMHEN MER3BE3NHOTO KANiuus B cnexrpe AE Bosumwero
WMEeT NyueByD CKOPOCTD +I5 KM/ceK, ONMBKYD K CKOPOCTE BOJAOPOZA B SMUC—
cud, JlaHEHE O JNYYEBHX CKOPOCTAX 3BESAH W TYMARHOCTH NPEBOAAT K BHBO=
Zy, uTo AE Bo3HWyero He CBA3AHA& C TYMAHHOCTED.

Maccusrne nepemennse O ¥ paBEHEX B-KNACCOR MMEWT,P OCHOBHOM, Mefi=
J€HHHE WBMEeHeHMA ONecKa, YTO MOBBOAAET TPUCOSARHATE K HHM Tpynny Tax
HESHEAGMHX HENDABMJILHHX NMEPEMEHHNX DAHEKX CHeKTDPANbENX Knaccos(Han—
puMep, AE BosHMYero/. B TO Xe BpeMA NpHYHHH WBMEHEHWH GNECKA BTHX
OUBEKTOB OKOHYATENBHO HE YCTAHOBNEHH. B NnoclefR¥e TOAH MHTEDEC K me=
PEMEHHHM 3TOTO TUMA BO3POC.

Beesna AE BosHmuero HaGInAaNach BUBYanbHO, (ororpaduyeckn u
$0TOBNEKTPUYECKN MHOTMME MCCEZOBATENAMYM. HauGoiee moinoe ¥ Moxpod-
HOE MByYeHVe TepeMenHocTH Gnecka AE Bosmwuero nposezneHo B.B.Kykap-
KkuuuM[4] , HaOTOZaBUMM €& ¢ 23 HOAODpA 1925 mo 24 mapra 1928 1. 3a
I46 Hoveli uM moxyueno 353 HAGADAeEMA. 8a sTO BPEMA aMNIUTyAa U3Me—
HeHNA Ghecka gocrturana 0.7 38,Ben. Hazo oTMeTuTs HaOnnzeRne oxHolt
Houm 10,71.2424527, Korma Gneck BEesIM BCETO 3a 3 gaca 20 MMHYT 0cyad
Ha 0.4,

1,11, Maperaro/5] , aGiozasustt sty apeszy BUBYANBHO B TEyeHue
IS Howeil B 1928-29 rr, nokasam, 410 SMIIITHTYA UBMEHEHMA ONBCKA He

‘npesHuana 0.7 3B.Ben. HanecTHH Kpoue roro nHadnozenua M.C.3sepesa[6]

(I928-3I rr, BMsyan®RO,73 HOuH, aunnmuryza 0.4); B.Humecenal'?] (1931~
nuus 0.T);
B.Teltnopal®/ (I1934-36 rr, I80 foTorpaduvecrux naﬁnnnennﬁ.annanYJa
0.3); Tpyremenza /9] (1943 I'., QOTORNEKTDUUECKUE HACINABHUA © XenTHM
¥ CHHUM QMNBTPAMM, B TeYeHUe BCEr0 JMUB 4-X HoweHl, B meaToM (0§l
B CHHEM — 0.I). ; g

‘ DoTORNEKTPUYECKN BBESAY HAGMLAAN TaxEe A.B.Xaputonos [10] (ne-
Kaopek I956- uapr 1957 1., SO0-cu peduexTop, = nBFI-@ﬁHEEﬁ x XC-
;Cﬁs, Boero I4 Hoyeit, BMIITIHTY AN MBMEeHeHWA dnecu&_a'ieﬁmpu:ﬁ
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10 — Ta0nuna I 1
R e R a:;:::;:;weonu padaopenull spesan AE Boshuvero 22 (2) ) ) ) (©)
2 Eah i TeABKNO TpEXUBETHME BOTOBNCKTPHUECKHE HACND- 2438345,351 0.026 0,203  -0.47T 0.175  —0.674
OYeHb MANO ¥ NPOAOAXH eCTRARNNCH. COMMOHHM X B MX HEOOXOAKMOCTH 359 022 184 522 162 706
AeHHR 10 CHX MOP O 0CYH 366 024 169 507 165 696
Y, xre madxaopenns AE Bosnuuero ha 372 048 185 477 137 662
Mu npexuplnul; @0!:::::2211::;0“3“3“0; 06CePBATODHM B CHe- 399 032 200 470 168 670
B2 o ABV:F“II HMEHAGMNE QWABTDH : yAbTPAdHONETORHM - 385 055 187 5214 132 711
reue, Cawsxol x UBV . 513 geatufl = GG IT.K naGionenssM My npue- 392 038 19 504 158 700
B T o gexpern 1966 T. Hadamaomy 397 028 184 525 156 709
EYENIN ¥ aaThe D305 R 1poA ou: HA 1963 npmxoauTcA 5 Houell Halmo- | 447 025 186 504 161 690
R Lociessuans 26.7,5,6 1 3 coorsercrsennoy | 454 024 187 512 163 699
aexell ® xaxaoM duarrpe, Ha nocaeﬂn:" am;{ﬂ; HAONDACHH! B XEATOM H 460 016 180 508 T64 688
0 I8 TOIyaeRc 297 XA ,,m_' 295, 3peanoft cpaBHeRMs Cly- 466 031 195 524 I64 719
GRS BRERYIRE, & X JARTPMRONSRORD 06 EGD;K& OHNM TAKWMM XE,KAKHe 475 042 197 439 155 696
xuaa H35239. Meroxnra RaGrozentl » 0: o6cepraTopui npy poroonex- 482 012 I71 538 155 709
o e A 488 030 185 533 155 718
g “m“n:xu::z::eam npEReZeHH B Tala.I, TAE B MEPBOM | 5y3050 417 09 160 573 064 733
' il paGADAEERH B DIMAHCKKX AHAX, BO BTOPOM,TPeTh= | 431 I44 230 451 086 681
S mene aoweRw MoCPepHENe DASHOCTH BBE3AHHX BENMYMH NEpeMeH— 436 072 209 662 137 871
o e S ¢ XenTHM, CMEEM ¥ yAbTpajHONeTOBEM (uIBTpA- 442  -0,0I0 154 648 ek 802
Holl ¥ 3zes;y B issarean mems (Aing-amy) B | 445 * -0.060 134 519 194 653
BRS SOUTRETOXBONKO, X ) 2438351,337 0,012 186 491 I7% 677
(am, -am, ). A OiecKa ANA OTAENBRMX HOuel NpuBeAeHH HA 342 0I4 182 517 168 699
o e TAMBO BHAHO, YTO ONECK BBE3AH MEHAETCH Henpa= 349 017 183 499 166 682
puc.1, =8 xozopou orde OPNX CZYSAFX B TeUEHHe HECKONEKAX WHHYT 354 007 169 513 I62 682
m qﬁpaawg . “?M pu:”“e“e) Gzecka Ha 0.1 8B.pex.Ocolei- - 360 007 I8l 504 I74 685
IR e b ’26-2-? X1,1964 r,: usweHeHne CnecKa 3BE3- 367 022 177 5I9 I55 696
R a7 c-“;mopm‘ NepHOZOM (BT0 OCOOEHHO 374 020 186 504 166 690
| DPOHCXOZMT WETKO BOIEHCT 379 017 I51 5I9 134 670
K ‘I"’I’:ﬂ:i'“ﬁmmm‘ suTINTYNA HEMeHEHMA OECKE 385 021 156 517 135 673
 FDRORUBADY. AN off. 30 X0pOLO 390 025 178 508 153 686
 OTAENBHHE HOYM HE OcTaeTcd NMOCTOAHHOM,. A ‘
2, TEe NAHH AMIJMTYAH WaMeHeHus CAecka M UBET3, 438352,317 022 180 458 158 638
ity ' 324 017 169 509 152
 Giecka W NBETA A7A BCEX TOAOR naannneﬂl‘ﬁ"m;" | 331 029 180 503
_CeaBMOM CTONONE AAKO KoMMuecTso RadiBAERNH, | 343 035 I62 480
Ha pHC. 2. Haun HaONDZemWA MOKABHBADT, 354 030 185 496
' ,0,16 u 0,25 38.B8X. 360 025 I78 499
| 367 002 179 503
o 374 059 171 497
2651 381 059 208 483




Tadauua I (mpononxenue) : Tadnwua I (mpojonxemve) 13
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(I) (2) (3) (4) (5) (6) (1) (2) (3) (4) (5) (6)

2438353,335 0,060  0.1%0  -0.503  0.I30  -0.693 ' ,3g¢66,484  -0,005  0.I87  -0,593  0.I92  -0,780

340 013 181 505 168 686 490 -0,019 187 580 206 767

346 0I2 197 519 185 716 496 -0,045 168 604 213 772

352 023 221 518 198 739 504 -0,010 150 575 160 725

358 025 200 575 175 775 2438669, 365 0,017 141 536 127 677

364 020 186 « 555 166 741 388 019 226 518 207 P

369 0I5 191 523 176 714 394 -0,063 184 646 247 830

375 019 213 524 194 737 401 -0,058 142 578 200 720

380 0I5 196 523 181 719 408 0.034 145 569 111 714

385 021 188 521 167 £ 709 415 027 157 558 130 715

390 021 ISI 498 170 689 420 -0.020 116 613 136 729

2438408, 197 013 149 562 136 711 2438676 ,407 -0.008 153 577 161 730

207 036 213 351 177 564 415 0,077 231 5II 154 742

217 0I9 173 361 154 534 425 -0.076 116 678 192 794

222 016 177 558 T61 735 438 0.027 186 595 159 781

231 015 175 548 160 723 441 -0.074 060 576 134 636

2438435,271 018 187 530 169 717 452 -0.053 071 592 124 663

281  -0,003 162 545 165 707 460 0.003 119 646 116 765

mmg.ggg O-gg gg 526 163 700 499 -0.016 152 623 168 S RTI5

s e e 522 165 718 505 0.0I4 178 622 I64 800

= il 566 154 737 512 006 162 628 156 790

174 553 140 727 519 -0.031 132 636 163 768

2438648490 001 159 558 158 71 528 0.02 194 586 169 780
496 -0.0I8 I48 602 166 § 102

e fo ; 750 535 006 113 662 107 775

e i 5:2 173 755 2438678, 440 -0,009 162 623 171 785

e i : 32 178 756 446 -0.026 I64 634 190 798

: BT01 “in oot S = 162 %5 454 -0,032 188 626 220 814

2438654 .467 -0.064 097 593 148 76 461 0.002 169 618 167 787

P 161 795 470 -0.0I3 152 643 165 795

460 _0:00# ;:9 600 172 749 477 0.005 168 615 163 783

ke oore e 02 150 751 483 0,003 167 632 799

503 0,015 i Al I24 750 490  =0,0T4 166 604 T804 S0

2438655, 452 '~0.078 s 606 7% 765 2438680,367 0,038 158 537 120 €95

4% 0,015 161 2 230 705 3% -0,008 166 509 174 675

465 i e 577 T46 738 2438683365 0.047 205 688 158 893

471 0,003 148 539 173 713 372 080 185 590 105 775

. BATe D 0o1 Tos 597 I5I 745 378  -0.006 Th4 638 150 782

| »-'-':-zksss"-“&a-s' 0,044 s 230 216 775 385 -0.,029 118 643 47 761

| 2438656458 _p 009 I7e 618 079 74T 39  -0,018 140 609 IS8 749

o 0.014 151 g?‘* 161 PG 397  -0.003 158 616 T61 77

008 . I 137 762 40k -0.0T4 166 635 180 801

~0,009 o 623 136 e 2438684,393  -0,007 168 616 I75 784

618 184 n93 400 0,008 227 588 2ras 815
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588 19 3 324
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e 190 667  2438763,286
157 :




- Tadauua I (npononxense)

e th) (#) (5) (6) ’
— “ (1) (2) (3)
0.I75  -0.426 0,116  -0,607 '
078 198 il 120 542?& 2439451 467 0,040 0,175
~ =0.006 152 450 158 602 475 020 174
L0027 204 458 177 562.5 2439466, 304 075 198
018 229 435 211 664 312 P2 e
015 183 * 526 168 709 319 052 235
010 205 476 195 gop| 2439493.256 079 270 420 191
045 208 AAG 6% o - 265 069 227 481 158
s 5tk ils Ter pge: | 274 008 159 447 151
069 246 407 17 oot 285 026 199 424 173
_ 027 213 - 186 i | 290 001 210 477 209
-0.008 78 455 Ta7 o3y | 2uB9n9.25H 103 267 422 164
0159 230 i05 071 g | 265 T4 289 356 T48
049 505 A% ofo sl 274 119 204 L6k 085
095 253 ton 5o o | 283 072 197 479 125
L t5 . 3 | 293 011 177 505 166
0T R 433 $5 ggg g 2439560.210 059 220 467 161
0 1% o o e B 219 050 195 515 145
153 it ol oo | T 2sosea.22T 143 378 397 235
= i o 3 [ 235  -0.017 177 461 194
262 N Fia o 24k -0.004 175 453 179
L A o ad (8 2439587.,227 0.0I2 207 525 195
a1 e o s 238 054 226 513 172
; 5 gl it 248 -0.017 222 487 239
377 b 1 e 259  -0.042 266 513 308
e i2 64 | 2439851421 0.042 192 505 150
ey - 8 o0 ol 163 483 1 A9,
i o 687 44T 002 177 501 175
el 639 450 049 216
S 080 657 8 s aREbY 036 220
0T 661 2439909.306 033 A
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(1) (2 (B) (4) (D) ()

2438730,257 0,003 0.I44 -0,570 0,I4T -0.7I4
731,318 -0.029 137 644 166 78I
730,286 -0,007 160 608 167 768
n36.537 0,017 192" % 637 175 auses
739.486 -0,035 165 598 200 763
755.372 -0,0I18 150 638 168 788
756,278 0.004 180 602 I76 782
765,303 =0,009 148 " 58 NIS] eSS0

2439029.520 0,054  2I4 473 160 687 .
034,503 040 206 472 166 678
035.462 029 192 459 163 651
037.512 . 064 » 233 A%2. 1695048 663
069,585 . ‘064 215 ' 451" 151" TL666
1I6.432 099 230 450 I31 680
139.249 064 224 434 160
417.452 054 221 431 167
436,324 046 236 406 I
4ST.458 043 209 455 166
466,312 = D73 225 ihS8 EISE
493273 037 213, 450 1168
494,274 089 227 445  I38
560.220 054 208 491
582,236 033 243 437
587.243 002 230 510
85I.445 028  I9%  S(
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208CILAL -0_208020VBAN0_ £0.0007/0/90 . SOJIETEHb ABACTYMAHCKON ACTPODUBAYECKO! OFCEPBATOPH Y 39,1970
7. YNV |
(#280399)

1963 B. GngBdSnpul 1968 B, 22008300009 v LaR86NL may 23 _ THAS DASHUECKA GOTOMETPUA

anfionl 330-83 Moecadentsy ;RN 00 v LEVYNMELAEYCN 0 " anp 0
300 820800UAE -0 8ngnICONTIC. PUIEINASL LVD qgﬁﬁo(‘( a?,fgu“ﬁ“‘ EPEMEHHOR ORESIU BD+2 637
A3000 @23063089800 L0089 VA28 LAEMENL u.:wrm_.-onf, ) 1.H,MOCUTIZE
30000 @ guBludpafaeay Gududnbn v &3png 00N,
00pRz0a Y% A30304200 Brpadaron gbfnedn 1, baen 33") Kak W3BECTHO, GONBEMHCTBO 3BE3J TN3BHOM NOCHEAOBATENBHOCTE,
900-gbsod% 2@ v 3 pv Bubudady 1 pv 2. U* | JMeDmAX BOAOPOAHYD W KANBIKEBYD BMECCYD B CNEKTDE, MOCKE THATEAb=

HOTO WCCAeAOBARMA OKABANUCH HEMPABAALHHMY MEDPEMEHAHMA runaflv/Boa-
AMUEro WIM BCHHXWBADEHMHA apeagaun[1). W8 @roro cremyer, 4T0 ClEK-
PHOTOELECTRIC_OBSERVATIONS OF AE_AURIGAE TpanbEHe HAGTOACHAA ABAADTCA XOPONHM CDEACTBOM ANf oGHApYRERUA
NepeMeHHHX 3TOT0 THUMA.
Ha cnexTporpamue, INoNy4eBROHU 24 ,%01,1960 v, B8 70-CcM MEEHMCKO-
(Summary) soM rTeneckone ASacrymanckoft acrpodusnuecrolt o6cepsaTopuy, M.l MeT~
T e pesenn/[2] o6Hapysuna, uro 3sesza BD +28%637 umeer oueHb WATEHCHBHYD
BT e et o frcs Yovense ons of the nonstable star AE Awr OM'CCHP P NVHKAX GanbMepoBCKOR cepuy ¥ MORA30BAHHOIO KaBlHA. Ha
B itione india.l r 1963 through Pebruary 1968, ADYTHX crnexTporpaMuax (KOIMYecTBOM 12), mONydYeHHHX Ha TOM XE T -
ate the star to he at rest for a longi neckone B Teyenme 1956-64 T.T., BMACCHH HET. SuuccHy He OKA3aluCch

time, the fuct cont
' irning its slow var ¥ HA TDEX CTeKTpOrpaMMAX, CHATHX ep Xe B clexypmne 3a 24.XIl.HOUH,
~ Yations are given in table iation, The individual obser ; Wit S L R iR

0. P,ABULADZE

T 1 and the results in those of 2 and 3 Mo onerxe M.Jl.MeTpeBenn 3Be3xa MMEET CIEKTD K5-K7.
" OGHApyXeHWEe BMMCCMM B CMEKTpé 3aCTABMIO HAC BaM0ZI0SPATE NE=
PEMEHHOCTEL 3BesAH. llepecMoTpeB AOBONBHO Gonnuolt HaGILAATENBHHE Ma-
Dxruposanya P Tepuan, MONyueHHH#t Hauy B Teuenue 1960-64 r.r. B CHCTEME u-8-v
L 8 pPa INA MBYYEHHHA nepeuenﬁocTHRV Tennmna,Haxoasneiies Mo COCEACTBY C

1. Prager R, Gesch,Iit,

5 g. Mayall 5,0, p.a.s.p d-?:ichh. d.veriind, B ovrs haviia. 1 it BD+28°637, M yGeaunich B MEPEMERHOCTH nareof smesam. B 1967 r.
3. Kyprec Z. Co. -Ho;g"" 954, €6, ¥.390, 132, n,1934,117 233 Hee um MONYUHAN ele HECKONBKO NAD CHHMKOB B TOR Xe TpexXumer—
4 Kukarkin B, iy :r METOXH B 8CTDOGK3HKe " 1964 HOM cucTeMme (aHadeppanuoHHAs kamepa HumaTa, 360-444 um, $OK.paccT.
5. Dapenaro I.p, g « 1928, 233, N.5581, 2'2 o N, 625 uu). OCymeCTBNEEHAA HAMM CHCTEMa MOADOOHO ONMCAHA B padore[3] .
6. Zverey u, e P‘::. A, 1938, T o y  BEech MM OTMETHM JWIB, YTO SQHEKTWBHNE ANMHH BONH HAUEH CHCTEMH
7. Hlelsen 4, ““;!--“5:936. 8, mun,I, 8:.;,' ’ paBHn 3600, 4300 u 5525 aHrcTpeM.
' P, Astron,J, 1.-9;7193-3' 226, N,.6363, 34 Tak KAK WCCNEAyeMan 3Be3Za PACTONATAETCA B TEMHOM 007N8KE,BOK—
At £ pyr' Heé TpYyAHO OHAO MOAOCOPATH 3BES7ZH CPABHEHMH. Or uccrexyemot me-

: 6, ¥
S hidaiiy L Fanose, 93 .
| ordelbVersre, 1oy, pemennoft RY Tensua orcrouT NpAOMMBMTENBRO HA 45 .[0STOMY MOEHO 0€3

IDeN. sa0u1947, 1
: EBMP:‘:::-__IQS'?, ',';__;‘:' :;;' 49, OEL‘i’THugx norpensocTell WEMONBL30BATE B KAYECTBE 3BE3A CPABHERMA A
+AQ oxfu.uggpma'oac' y BD +28%637 spesan cpapsenusRY Tensna,Teu Oonee, 4TQ MO OAECKY o0e
3 e o0 o8 Ty, nepeMetye GAMBKK APYI K ADYTY. SBE3HHE BEJHUMHH 8BESA CPABHEHHHA
OHMH ONpe;eNeHH NMyTeM NpUBASKA K CKONIEHWO M34; OHW ZA8HH B[3] .Ha
puc. I npencraBmesa kapra noag BD +28%637 nRY Tearna ¢ yrasaHueu
3BEBJ CPABHBHWA.
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$ororpaduvecknit uarepax Owi HIMODOH HA ulnpo@oroum‘\
Cpeasas KRAAPATHYECKAA ONNOKA OMPOXOXONHA BBODXENX DONNWMN yoqy v
Ayemollt mepemennoR, B OTHENEHHO MOMOHTN Hadiozexuit, » cpexney :‘
mpesocxoxkT 10.05 83, BOANVMEN AXA KQXAOr0 HpeTa. ]
Jxs gaEEOR MepeMeRHOM y HAC WMeeTCA B cpoueM 1o 80 (opoy
TATHEOR B KAXAOM OBOTe. S8 BpeMA HAMNX HACANXOHMM Mu Monyuuyy ee-
AyDRK® MpexeAn MsuMeHeEma Oxecxa : IT.69-13.40, II.30-I2.41, 19 ;e-
<II.53 sr. seamwumu3ld, B , V , coormercTmeHko. 3
SreaxyBD +28°637 mnsyanrio madmozax » mefinapnu Joxep » yy
repsaze Damascxmex zEell 2440227-247 (Bcero caenamn 21 onemkxa Onec ;
O ap0e3E0 NpRCEAX HAM CRONM pesyabTartd. [lo ero madapaenunu dnacxn
3Be8AN MeEmercR B npepexax I10,9-I1.5 sB.BeARYEEN, '
EpEENE NSMEHEHNR OXecka B TPEX LBOTAX NPEACTABNGHH HA PHC.2
rAeé TOVXE WS00paxapT OTAeXbENE HAOIDAeHNA. OERm coe J '
i . AHHEHH CIAOmHHuy
+ KOTAS HETEDRAN MeXXy HaOIDAEHWAMH He JoibEe OfHOTO ZHA
NPEPHENCTHME - B OCTANBENX CNyvasX. K coxaxe .
= . HED, HAWNM HAOADACHAR g
ABIADTCE HECTOABEO YACTHMM, YTOOH MOXHO G
e HEO NPOCNEAHTH 3A HBMEHE-
.xac:a nepewesHoR B reveEme oxmoM HOWM, HO
PESKEN H3WEHGHEAM ONeCKa 0T HOVK K HONN, :
ACBOXEEO EHTEHCHBHO MEHRET Ox
8CK
0 i M MOATHX OCTAHOBOK B MSMEHEHMN
g em_ ASDTCA OTAGABHNE CAYYAH, KOT,
BE3XE MEERETCH Z0BOXBHO pesxo. Han : iy
» fanpewep, 9-I0 despans 1964 r,3pes-

A% B TOYeHHE EOVE yueEbEMXA
ceofl Oxeck
& I9-20 wor0pn 1963 r. Ha 0.49 3 mpere ga 075 #3.301. » nzere U ,

CYAA N0 AOBOABHO
MOXHO CKasaThk, 4TO 8Beajna

: OB

XER, coorsercrayomxe ssesmiue seppps. . "2CTACHHH B DIMaHOKIX

foxasarean mpera (U-8) x (B-y) i epouennofl » rpex yserax

BEARM , BMITHTY AN Bay :

_ _ : SHEHNA (n '

HO WMeercA ofEO magap 28 3 zpex

XOCTE 3 meere U rop AeRNe (24.X11,1960 1,), yo s
| 8320 Goxtwe, wew 3 gpyry,y = TA8 yBenuuerHe fp-

erax
arpanua 2
prEyD mi':l’mprnra-Pecceaa. CrmomHaf
h?; fMocxexoparensyocrs, 4

2 o Kﬁmm nonoxenus zamsof

s X BHZHO, 3Besza pacmone-

uoo‘m‘” CBeTa zma mocned”

‘OAVAR pacCTOARMA ramel

MAKy[] . BHayemy
ACTOTHNRg, B

-.Hni_:enan,gn 0J1ecKa,
+ (W ~B) wenserca

23
(1) (2) (3) By L (B) ()
X.1960 4574 2437239.519 11,10
i 96 249.262 12.81
i 97 273 11.05
! 98 292 11.89 $0.92 +0.84
25.X1 16314 2644 459 11.67
9.X11 58 278,231 10.90
10+ X1 69 279,199 11,20
19, X 87 268.178 11.63
f 88 188 12,79
" 90 208 10,89 +I.16 +0.74
" 9% 240 11.97
22, XII 4712 291,801 12.33
i I3 312 I1.60
" 14 317 10.86 +0.73 +0.74
2, XII 39 293,422 11.69
" 40 433 : 10.63
" 41 456 11.30 0,39 +0.67
5,1.1961 42 305,170 11.70
i 43 176 10.99
" b4 183 12.94 +1.24 40,71
9,1 53 309.198 13.00
fi 51 211 11,91
" 55 215 I1.13 +1,09 +0.78
II.I 7% 311,22k 11.33
G 97 315.273 13.09
i 98 285 10.92
" 99 291 11.84 +1.25 40.92
7.1X 4997 550485 10.98
i 93 13.08
" 9% 508 11.97 +1.I1 +0.99
6.X 5269 579.428 10.92
9.X 5317 582,415 13.05
i 18 424 12.13
" 19 431 10.94 +0.92 +1.I9
12.X 4k 585,314 12.90
“ 45 322 11.90
" 46 326 10.75 +1.00 +I.I5
18.X 66 591,458 I2.74
i 67 465 12.00
" 68 II.I3 +0.74 +0.87
2.XT 87 606.317 I2.96
j 88 323 11.90
i 89 330 10.84 +I.06 +I.06
6,XI 96 610.335 12,10
97 342 12.88
0 o8 350 10.89 +0.78 +I.2I
iy 5410 117 12.09
f I2 427 10.96
I T4 435 13.12 +1,03 +I.I3
! 21 489 T3.1I5
22 149k I2.18
i 23 499 10.97 40.97 +L.2I
7.XI 39 611,347 TI2.98
! 10 351 12,28
4T 358 10.88 +0.70 +I.40
9.XI 67 389 - 10.89
i 68 395 12.07 |
! 69 398 12,88 +0.8T +1.18
1 73 630.208 12.83 _
% 217 T I2.07 |
1 Y y
75 225 10.85 +0.76 +I.22
28,XI 76 632,224 12.68 - o
I 77 229 2020k Rt
78 233 10,74 +0.48
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667, s»\§ 13.18 o ay it 05 *199 T 12520
12.17 | a4 % 35,22 14 ek 10.83 40.79 +L.43
913, 4% 12,99 ILII +1.00 41 9 11 ‘588~ 12.08
12.04 | " 12 292 11.00 +0.57 +1.08
IG 95 +0 gr 1 IO-H 64 436.26# 13.40
o4 " L +Io“ n 65 272 12.20 +1.20
'490 12.46 $a03 | gl T 437'%% 12:11 | 10157 +1.20
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TpexipeTHaA (HOTOrpapUIECKad HOTOMOTDHA e

o1 40,95 0 +1.32, (B=V) o1 40.51 10 +1.65. Cpexieo MOAOXeHME
 gpeaiy HA ABYXUBETHOW AuarpauMe rouTH COOTBETCTBYET CMEKTPANBHOMY
'f'naacoy JAHROA nepeMenton (K5-K7), HO BepxHWe mMpelenH noxkasateneft
| ypeTa - donee PAHHHM. WMen B BHAY, 4T0 HAGNDAEHHHE nokasaTenn [Be-
7a He WenpaBieHH 38 MEX3BE3NHOE OTAOmEHHe cBETA, KOTOPOE B CO3BE3-
aun Tenpua Booome KOBONBHO PENUKO, & OCOGEHHO 3AMETHO BOKDYr pac -
cMATDHBAEMOH 3BE3AH, MOXHO CKA38Tb, YTO MOKA3ATENM LBETA& HA CAMOM
jene COOTRETCTBYDT B donee paHHMM CTMEETPANbHHM KAACCAM M, YTO B
WanyueHun 3Be3lH UACTO MPUCYTICIBYET W3OHIOK KOPOTKOBOAHOBOR COCTAB-
nanmed.
My TOCTPOMAN IMATPAVMH 3aBHCHMOCTEH wexny U , V » noxasarens-
un upeta. Ha anarpauwe (U ,U -B ) ( puc.5) saueuserca KOPPEAAUKA
B TOM CMMCJE, UTO NPH YBeJHYeHuH ONECKa 3BE31H, yCHANBAETCA KODOT-
KOBONHOBOE W3NyueHue W HAOGOPOT. HaxnoH cpeined AuHUM K OCY adcuuce
ropasjio Kpyue, uem 3TOTO MOXHO Guno XZaTh MO TEMNEpATyPHOMY Hanyue-

i e

NThe 7

Sl

I e P

HHD.
3 sasucumoctax (V,U-B ) u (U,B -V ) xoppensutu He o6HapYyEH-

| papTeA, & B (V,B-V) (puc.6) kak OyATO UMEET MeCTO KOppenAuns, HO
| oGpaTHad M0 OTHOHEHMD K (U,U-B) u cradee pupaxeHHad.
Koppenauna B sasucuuoctax (V,B) u (V,UL) ne oGrapyxuBaeTca
| (puc.7). Kax BWEHO,ZMCMEPOHA TOYEK (ONbNAA I BHXOXHT 38 npezeny
omnGoK OnpeieNeHHA 3Be3AHHX BENMUMH. J10 XaeT OCHOBAHWE MOAATaTE,d
KADTHHA peanbHa W, YTO yBEIMYEHHE Gnecka B OIHOM [[BETE He BCEria ¢
NyTCIBYeT YBeNHYEHHD B ADYTMX LBETAX. i A
Bce BHEEMBNOXeHHOe JaeT HaM OCHOBaHHE no;ararzi”
+289637 sBngerca HempaBMABHOR TepeMeHHOR tuna RWBosruuer
HMA HAX 3BE3K0H MM MpOXONXaeM B yerupex nserax (U,B,V

Mapr, I970.
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OF THE_VARIABLE STAR BD+28°637

L.N.MOSIDZE
(Summary)

B On the basis of three-colour photographic observational data
_obtained in 1960-64 the emission star BD+28°637 has been estimated
to be a variable of the RW Aur type.

0 The 1light curves in three colours have been drawn (nearly 80
gi 9*"?"*19“' for each colour). The colour index variations indicate
L “l‘ ultraviolet excess of radiation to be present. The diagrams
1215 (_‘713). (v-3,0), (B-V,U), (U-B,V) and (B-V,V) have been drewn |
litut:&,:.:j,g: z :ﬂm-nuun diagram (fig.3) the star 1is

; _.":-o SEE i br:::d;h:‘m the two-colour diagram all the indi-

R star to the main sequence line;

2gh some of them noticeably 4 |
s g epart from it on both sides (fig.4)

brixhhnin; of the star,

___._ln.'i'l_;'!__t;tlnunaa ThTeparypa

T PX. 1966, ¥ 352,

" B I%
R,

SELOIOEN  VLEATMB080JIA0 (086 963060600 B0ICI6IEN 1 39, 1970
EDJIETEHD ABACTYMAHCKOA ACTPOSM3HYECKOA OBCEPBATOPHH ¥ 39, 1970

e85 some increase of ultraviolet exocess

Y L R e s e e

R,M.WEST (Copenhagen Observatory)

Abestract . An investigation of the 3600 - 4000 A
region in G and K stars (mainly gilants) has been carried out by
means of 194 objective prism spectra of dispersion 110 A/mm at
3900 A, Thirty-seven lines and bands in this spectral region we-
re identified and their depths measured relative to two diffe-
rent etraight-line continua, Ten additional points situated on
peaks between the lines were also measured, Correlation coeffi-
cients between various spectral parameters (MK spectral class,
(u-B), (B-V), My, C, C" and [Pe/H]) and the 1081 possible line
depth ratios were computed. Then those line ratios that showed
the largest correlations were selected., Finally, linear combina-
tions of these line ratios from which the spectiral parameters
can be determined were established. This rather lengthy procedu-
re implies that no major speciral criteriae could possibly be
overlooked and that the adopted criteriae are really the best
available for the present spectra.

The main result of the investigation is the establishment
of a scheme for a quantitative spectral classification of the
G5 - K5 stars at the present dispersion.

Especially, it is possible to determine the value of
[Fe/H] for G8B - K3 giants with a mean error of 0.15.

For the spectral class and the luminosity, the optimal ac-
curacy is found to be ¥ 1 subclass and x 1m, respectively. The
colour index (R - I), being an indicator of the effective tempe-
rature, can be determined with a mean error of 07045, No crite-
ria for the MK spectral class and the luminosity have been found
that are definitely better than those known in the blue spectral
region, The possibility of determining [Fe/H] should therefore
be the main reason for using the 3600 - 4000 A region in classi-
fication work on G5 - K5 stars at this dispersion. -
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1, Introduoction. The 4000 - 4800 A
region has always been the most important in vieua) olu
tion work on G and K atars by means of medium and 11‘ ,
on spectra (more than 100 A/mm), However, - e
have added useful classification oriteria
the spectral region shortward of 4000 A,

After Lindblad's (1] discovery of the CON system

:::d :t 3883 A as being a sensitive luminosity indicat

ention was given to the ultraviolet cyanogen bandg

;:rvay of the classification work carried out at the é

ockholm observatories until 1946, of, Lindblad [2

[3] continued the Swedish investigations and e

spectral criteria in the interval ok
3780 - 3900 A

The 3883 A criterion was inel .

classification scheme [4] on

luminosities and space distri

teria in the ultraviolet regi

Nassau and van Albada [e].
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prism spectra of intermediate dispersion (110 A/mm at 3900 A),
As shown by van den Bergh and McCarthy et al. there are gensiti-
ve metal indicators in this region of the spectra of G dwarfe,
Pherefore, it might be advantegeous to investigate the possibi-
1ity of such indicators also for G and K giants which, contrary
to the dwarfs, could be used in a future investigation of the
distribution of the metal in the Galaxy, Reliable (Fe/H] values
for the calibration of metal-content sensitive spectral criteria
are now available for peveral late type giants, The three-dimen-
sional classification of ¢ and K glants by Gyldenkerne [14] and
the extension of this work which is now under weay at the Copen-
n Observatory also furnish an important calibration matarlal,
In order to make the investigation of this spectral reglon
more complete, it was decided %o pearch not only for metalliclty
oriteria, but also to jnclude the two other fundamental parameters
for stellar classification work, the gpectral class and the lumi-
nosity. This search was carried out by means of an electronic
computer and involved the computation of all ratios between the
depths of easily observable lines in the 3600 = 4000 A region,
{8 believed that no major spectral criteriae have escaped atten-
tion and, accordingly, that the search is complete for the speci-
ral region and the spectral parameters.

The observations, the calibration of the plates and the
recording of the spectra are described in Sections 2, 3 and 4.
Since no tables of the features visible in spectra of late type
stars in the 3600 - 4000 A region at this dispersion are avai-
lable, wavelengths have been determined and the features subse-—
quently identified in Section 5. The measurements of the recor-
dings and the search for line-depth ratios usable for classifi-
cation purposes are discussed in Sections 6 and 7. In Section 8 a
classification scheme is proposed for ultraviolet spectra at the
present dispersion of G5 - Kb stars. Finally, the conclusions

are given in Section 9.

hage

It

The observatilons., 194 ultraviolet objec-
tive prism spectra of 118 late-type stars have been obtained du-
ring the 1966-67 season by means of the 70 cm Abastumani menisc
telescope equipped with an 8° prism., The stars were of spectral
classes G5 - K5, except for two G2 stars, one MO star and one M2
gtar. 17 stars were of luminosity classes Ib or II, 81 stars of
classes II - III, III or III - IV and 20 stars of classes IV or V.
The selection of program stars was made in order to have as
many as possible with known values of the following parameters:
(u-B), (B-V), (R-I), My, C, ¢" and [Fe/H] . C is 8 measure of the

2,
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metal content (Gyldenkerne, (14]). C", a parameter similap to
has been oaloulated from new values of the spectral Indiogy U
k and m given by Dickow et al. [15]. The program stars are i
ven in Table 1, 8.
. The values of the parameters in columne 3 - 10 of Tab
wers taken from the following sources:
MK - type: Hoffleit [16]; Jaschek et al, [17];
(B-V),(U-B): Johnson et al. [18]; Argue [19]; Argue k),

Lo

(R=1I): Johnson et al, /[18/; Argue /[21}
3 Four stars had their (R-I) computed from

Stebbins-Kron six-colour (R-I)¢ by means g
(R‘IJ = 0-83 (R-I)B + 00383;

l': Iv (m) from Jenkins [éa?for dwarfe, olge
M, (K) from Wilson [23];

C: Gyldenkerne [14];

C™: Computed a8 C" = n + 1,1k + 0.67m + const
from Dickow et al, /15 '

Fe/H: [‘d7'

Helfer and Wallerstein /24] ;
In the two last columns are given the
the plate numbers, referring to the
Notice also the comments to Table 1

For practical and economical
stars were collected into groups
consisted of stars which were
nearly the same U -
spectra of the three
It was originally int

number of spectra

platelibrary in Abastumani,
Teasons the brighter progras
of three, so that every group

close in right ascensi
on and of
magnitude in the standard UBV syetem. The

stars were then obtained on the same plate,

two spectra of each star.

8
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ring 11 min, They were waphed and fixed during 15 min in a stan-
dard fixing bath, Due to the minimal dust content of the alr in
Abastumani’ the plates could be dried freely without any special
precautions,

Only spectra of high and medium quality were used in this
recearch,

3 I h e calibration. All plates IIa - O had
the sama emulsion number, but the callbration plate was always
taken from the same box as the platee to be calibrated.

A few hours before development the calibration plate was
exposed to a wide-band standard spectral lamp through a ISP-51
spectrograph, By inserting a thin foil stepfilter, nine specira
of the standard lamp with known intensity ratios were exposed on
the calibration plate, Due to the small emission power of the
standard lamp shortward of 4000 A, the spectira covered only the
region 4000 - 4900 A (the upper limit is the plate limit). The
precise wave-lengths in the spectra were found from a calibrati-
on made on the spectrograph., On every calibration plate two sets
of spectra of different intensities were exposed with a common
exposure time of 30 sec which was assumed to equal the effective
exposure time at the telescope. The calibration plate was develo-
ped together with six spectral plates and hereafter a common ca-
libration curve, determined from this calibration plate, was used
for the six plates,

The calibration plate was scanned at a MP4 microphotometer
in Abastumani, Scans were performed in a direction perpendicular
to the spectral dispersion at 4050 A and the density across the
18 spectra of the standard lamp were recorded., The final calibra-
tion curve for 4050 A was obtained by displacing the two density
curves along the log I - axis in a (log I, density) - diasgram.
The two curves could always be brought into good coincldence.

Since the standard lamp had only a small emission power be-
low 4000 A, calibration curves could not be established at shor-
ter wave-lengths. Hereby a systematic effect could have been in-
troduced., It can, however, be judged from Kodak diagrams (kindly
made available by Mr. J.Rossen) that the change in the calibrati-
on curve will not be large when going from 4050 A to, say, 3800 A.
Furthermore, by intercomparison of all calibration curves obtai-
ned at 4050 A, only very slight differences have been noticed.

It ie therefore believed that the adopted procedure is safe and
that only very small errors of differential nature have possibly
entered at this point, !
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IEENs sy s ording of thoe 8pe gy
The speotra were scanned at the NP4 miorophotometer, The oalyy A,
tion ourve was represented in an eleotronic device (°foK0t1y.,
[25]) and the speotra were recorded directly in intensity on ‘n
pen recorder, The scanning rate was 0.49 mm/min, Por the intep.
val 4050 - 3600 A this makes a total of gO min, for one Bpecty
insluding the recording of sero ourrent and plate backgroung,
The spectra were projected on a slit (0.3 mm ) and magnifieq py
g0 that the slitwidth was equal to 1.6 A at 3900 A, The 5“1"1110.1'
meter constant was 0,7 sec, corresponding to 0.63 A at 3909 A
for thia scanning rate. ’

Seldentlrlication of 4Yhe lineg
Most of the spectra are overexposed above 4050 A and Lmdﬂra]:po:
sed below 3600 A, Between these wave-lengths a great number of
lines and bands are visible, Due to the lack of any table of
speciral features in ultraviolet spectra of G and K stars at th,

present dispersion an identification was carried
o ed out in the fo)-

Thirteen spectra of the highest quality of spectral clas-
8e8 G5 to K5 and luminosity classes Ib to V were picked out
All visible lines between 4000 A and 3600 A were measured w.:Lth
::;;‘o;;:ar at the Copenhagen Observatory, Starting with ten

ntifiable lines from 3968 A to 3619 A (marked by an

"x" in Teble 3), ap
Proximat L
of a leaat—lqun;e ° "ave-lengths were computed by means

Specira, By furthe
tlgnn constants
identified,

me of the lines, the Har-
» Tinally, all 37 1ines were
ngth determination depen-
Ry line but was close %o X 0.4 A
‘j"i;.fur KO ITT 8tars,Checkg wor:am: S 7 Taert s f26], oy
ovhier existing tap) Performed by means o

Pe stars (for rarer:::r B ariclst 11n,, in Bpactrafo:h;a:::tl‘
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cage for spectra that were of medium quality, these lines were
congldered as unresolved in all cases,

As mentioned in Sectlon 1, the region 3900 - 3800 A in the
spectra of G dwarfs containe features that are sensitive to the
metal content, In the present work - which is primarily an in-
vestigation of glants ~ it was considered of importance not only

to meapure the above mentioned thirty-seven lines but also %o

include several points on the peaks between the lines, Therefore
a total of ten more points were added (cf.Table 3, lines nos.
43 - 52). They are shown by the verticzl lines above the spect-
rum in Pig.1., The lines were numbered from € and onwards for

programming rcasons,

6, Heasurement 1%t ne
d 8 pfhias T Since 2 continu-
um in the physical sence of the word could certainly not be

o f t he

h e LA S i o U R L7 4 S kS i el
drawn, it was decided to place two quasi-continua in a consis-
tent way. In what follows they are denoted by CONT I and CONT II
(cf. Pig.1).

CONT I wae drawn as a straight line,connecfing two points,
one at 4020 A and the other near 3680 A. The position of the
last mentioned point depended somewhat on the spectral type. It
was chosen so thaz the straight line only touched the spectrum
in the two defining points and was above the spectirum elsewhere.
CONT II was drawn as a straight line from the peak between the
H and K lines and intersecting CONT I in its lower defining po-
int, In some spectra, the region above 4000 A was overexposed
and CONT I could not be drawm.

The measurements on the recordings of the depths at the
fourty-seven points were carried out for 151 specira in case
CONT I and for all recorded spectra in case CONT II. For the 151
spectra the line depths corresponding to CONT II were automati-
oally transferred from CONT I by means of an electronic computer.
In case of plate errors or difficulties in localizing the line
bottom, the 1line was not measured, In some cases the bottoms of
certain strong lines and of lines below 3650 A were underexpo-
sed, These lines were also disregarded.

7. The establishment¥ of s8pect -
ral eritexria . The following analysis, the purpose of
which wae to find usable criteris for the spectral parameters,
was based on the line depths measured at the fourty-seven
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points shown in Pig.1 and tabulated in Table 3,

The recorded spectra were divided into 18 groups; groy
1-9 corresponding to CONT I and groupe 11 - 19 t:ior::‘aapomuu‘t
CONT II. The number of speotra and the characteristics of "Oh'
group are given in Table 4.

Correlation coefficienta between the 1081 (= 47 x 23) e
sible line-depth ratios and various spedtral parameters wep,
computed by means of an IBM 7094 computer. The parameters wgp,,
MK spectral Qllltl}. (B-V), (U=-B), (R=I), uvl ¢y C" and [Pﬂfﬂ]‘
The ocrosses in Table 4 indicate for which parameters and groul
these computations were carried out. '

¥hen the correlation cosfficient between a spectral pars.
meter and a given line ratio exceeded a certain numerical 'lim
8 print-out was made of the numbers of the lines in the ling n
tio, the correlation coefficient, the number of spectra, the (1
efficients for the regression line, the standard deviation and
::r“:t:::tem::; fl:ah:.::ong these line ratios, those that

est" ones) were handpicked accor-
ding to the selection criteria given below,

2 ba::b::: '.:‘::n:::; ;:: ::: line-depth ratios assumed to bs
. umns of Table

;; :: group number (cf, Table 4)

numb

The s o;rt;z:ila::‘::::t:: ::::tz::arved (Table 1)
3) the two best line ratios (numpers

4) the numbers (n2) of
B
aremeTes b Tox pectra with observed values of td

which
Te measured the lines in the line ratio W

5) the number
ween the obi:srie:r.;:‘ OtT8 for which the residual bet
exceeded twice the .t.:::put.d Yalue of the pu&metar
ression line ' ‘ard deviation around the reg-

6) the standard deviati
where (0 - @) -em.::. €= (E (0 - 0y (n2-n3-2))"%
lue of the parameter 4.

5 are as follows:

referring to Table }

2 °T and th, the computed L
those spectra for wpy.y ., °@Mation
tultiile, D the condition 1:0:::13‘:“ ;n::uﬂ
: )
‘ 5‘5' KO = 6,0, k5 = 6,5 d
T G
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Thus ¢ 18 & measure of the external accuracy in the determina-
tion of the spectral parameters by means of the present method,
Phe exclusion of & few, greatly deviating values is of importen~
ce when a preliminary analysis like this one is carried out by
an automatic computer, so that the computed £ 's are not serio-
uely influenced by grose errors,

The criteria according to which the "best" line ratios we=-
re selected were:

1) €& as small as possible,

2) n2 as large as possible, i,e, the lines entering the 1i-

ne ratio being measurable in es many spectra as possible

3) n3 as small as possible.

In some cases measuring errors were detected when a spectrum ful-
filled the condition for exclusion, These errors were corrected
and the computations repeated.

The computations so far involved only one line-ratio at a
time, Since a combination of line ratios might yield better re-
sults, a further investigation wes carried out for some of the
spectral parameters. According to the above mentioned selection
criteria the five to eight best line ratios were selected.With the
GIER computer at the Copenhagen Observatory all possible linear
combinations of these line ratios were investigated by meens of
a least-squares program, Again the best combination could be se-
lected according to the following natural criteria:

1) ¢ as small as possible

2) not more than two or three line ratios in the combina-
tion with due regard to the size ofy

3) the line ratios in the combination should be measured
in as many spectra as possible, l.e. be generally easy
to measure.

In Table 6 are given the "best" combinations, They are be-
lieved to represent the most usable criteria for the spectral
parameters in connection with the spectra that are investigated
here, The columns are:

1) The group number (cf.Table 4)

2) the number (n) of spectra with knowm values of the
spectral parameter and for which the lines in the com-
bination were measured.

3) the linear combination of line ratios from which the
spectral parameter is computed and the computed mean
errors of the coefficients

4) the external mean error & . = (E(O—C)zl(nﬂm)fe whe-
re m is the number of coefficients in the combination.
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Here again (0-C) is the difference between the obsep
ved and the computed value of the parameter 3
th & e Ve
5) the internal mean error &y, = (EV7/(ng = n,0)) vhop,
v is the deviation of a computed value from the meap
value of a spectral parameter of a star, The oummaty,
is carried out over all spectra of stars with two op ;
more spectra
©) the number (n“) of stars with two or more spectra
! 7) the total number (ng,) of these specira.
t
; :::: here be recalled that Eext in Table 6 includes al}l
pe » Whereas some spectra for the above explained reason w
re excluded in the computation of & in Table 5. y
For a
ey given spectral parameter, eint would be expected
about the same for all groups. Although this if not the
86 ~ parily due to the statistically small val o
(columns 6 and 7 in Table 6) B
- it is hereby possible %
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restriction does not present any real difficulties.
(U =B), (B=V) and (R - I).

(u-B), (B-V) and (R-1) were included in the present inves-
tigation aB examples of continuous spectral parameters., The va-
lues of €& for (U-B) and (B-V) in Table 5 were rather high and
no further analysis was done on (U-B) and (B-V).

(R-1) looked more promieing and improved combinations of
line ratios were computed, From Table 6b it is seen that E'ext
for groups 1, 2, D 11, 12 and 15 are between 07032 and OTO49.
The results are ghown graphically in riguree 3a to 3f. Linear
combinations were also computed for groups 9 and 19 but only gi-
ante and supergiants followed the regression line; the (R-I)AB
for dwarfs computed by the formulae for groups 9 and 19 are sys-
tematically too high, Thus, (R-I) as a good indicator of the ef-
fective temperature (calibrated by Johnson, [29] ), can be deter-
mined with a mean error of about 3 0?045 if the luminoslty class
is known. It should be noticed that .the spread in the values of
(R-1) for the dwarfs is not very large (cf. Figures 3c and 3f).

i The reliability of MV(K) has been questioned by Hodge and
Wallerstein [3@], viallerstein [31] and the present author (West,
[32] ). It seems as if the calibration for the giants could be in
error by a few tenths of a magnitude. However, the use of MV(K)
as a luminosity indicator is justified here, first because it is
the only quantitative parameter known for the late-type giants,
and second because the eventual systematic errors are much less
than the obtained mean error (ﬂuim).

Some difficulties were encountered during the Mv calibra-
tion. First, computations were carried out including stars of
luminosity classes I and II. But it did not seem possible to
distinguish between the supergiants and the giants, since all
combinations of line ratios that separated dwarfs and giants we-
re strongly curved towards higher luminosities and almost inva-
riably placed all supergiants around Ly = v1® , It might have
been possible to solve this problem by the inclusion of quadra-
tic terms in the line-ratio combinations, but this was conside-
red to be too large an extension of the analysis at this stage.
It wae therefore decided to investigate the dwarfs and giants
only. )

The optimal values of €& . 4 Tenged from 0752 for group
6 to 1?29 for group 7. Groups 9 and 19 showed very large values
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of £ in Table 5, and no further analysis was performeq, o
lues of ¢ int for groups 6 and 16 are exceptionally ) b "

ow ahﬁ
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In Table 7 are shown the linear expressions by which
[p.,/u] Ap W88 computed, the number (n) of spectra for which
(Fe/H] pe YO8 known and the standard deviation for ( [Fe/H] e
[Fo/H) hB)' See also Figs, 8a and Bb,
1t ie found that the standard deviation is about the same
as the stated mean error of a high dispersion [Fe/H] value ¥0.15,
The calibration of the [I"e/fﬂ pe has been czrried out on
the basis of a material of 24 highly selected stars with high
dispersion valuee of [Fe/}{]. The linear combination of g and m
by which [Fe/!i]pe ie computed does not depend on the (R-I) and
L values and 1s therefore a pure measure of the metal content,
The very good agreement between [Fe/ll:lpe and [FG/HJ&B that is
demonastrated in fige. 8a and 8b strongly supports the conclusi-
on that the metal content of G8 - K3 giants can be determined
by means of the present objective prism epectra,
If the standard deviation shown in Table 7 fully belongs
to our [Fa/H]AB values, then a classification of G8 - K3 giants
into at least three EE‘e/lﬂ classes for stars in the interval
0=>[Pe/H]= -1.0 4s possible by the line-ratio method.
8. The determination of 8pecd-
ral parameters . It is suggested that a determina-
tion of the MK spectral class, M, [Fe/H] and (R-I) of a G5 - K5
star by means of spectra taken under the same conditions as the
present ones is carried out in the following way:
Given a recorded spectrum (ordinate: log I). By visual in-
spection make sure it is in the range G5 - K5, Place CONT I (or
CONT II), If it is not a supergiant (according to the break at
4000 A cf, Fig,5) then find the MK spectral class from the for-
mula for group 9 (19). Depending upon the MK class, find M, from
the formulae for groups 6, 7 or 8 (16, 17 or 18), Find the imp-
roved spectral class from the formulae for group 1 (if it was a
supergiant), 2 or 5 (11, 12 or 15). If the star is a giant in
the range G8 - K3, then [Fe/ﬁ] can be determined from the formu- Pt
la for group 3 (or 13). Finally, (R-I) can be determined from ' %l
the formulae for groups 1, 2 or 5 (11, 12 or 15)., The effective AL
temperature is then found from Johnson's [29] calibration,

9. Conclusdions.An investigation of the
3600 - 4000 A region in the spectra of G8 - K3 stars
arch for features sensitive to ve :
been carried out by means of spectra o
3300 A. The apparent optimal « o
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ctnn is given in Section 8, It is now valuable to compare th
‘results with those already known for the blue region, 3
In the present classification goheme the obtainable Acg
- Tacy in the MK spectral class and M, is about 21 subelass &n:‘ i
..--;\'!'i_'“'lﬂ“i“l!- It is nearly the same for CONT I and CONp
iﬁ&iuting that n