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The spectrum of ¢ Virginis
V. Dobrichev, D. Raikova

The A1V star 0 Vir has very sharp spectral !ines with no established noti-
ceable anomalies in their intensities. Much more lines can be resolved in its
spectrum than in the spectra of such stars as a Lyr, ¥ Gem and a CMa and
the intensity of these lines can be estimated directly. That is why this star
was used to determine effective wavelengths necessary in the search of diffe-
rential line shifts in the spectra of early supergiants (Dobrichev et al..
1985). Furthermore, 8 Vir has been adopted as a spectrophotometirc standard
(Taylor, 1984). The colour indices of the star in the Stromgren system are
as follows: b—y=0,007, m;=0,142, ¢;=1,148 and p=2,838 (St o ke s, 1972).
So far as 0 Vir appears to be one of the few sharp line main sequence stars
in the spectral range where the great majority of peculiar A stars is placed,
it could be used as a chemical composition standard also. Owing to these cha-
racteristics, @ Vir has been included in our observation program for search and
investigation of sharp line stars.

Photographic range spectra of 8 Vir (3700-4800 A) were obtained with the
coudé spectrograph of the 2 m telescope at the Rojen National Astronomical
Observatory of the Bulgarian Academy of Sciences. I1aO plates were used. The
data about the spectrograms are given in Table 1.

In this paper we shall seek to carry out a complete identification and in
tensity measurement of the 8 Vir spectral lines. For this purpose the spectra
were fraced on the Schnell microphotometer of Rojen Observatory, with 80

Table 1
; q Spectrum
Spectrum Date Dispersion Exposure :
No (UT) (A/mm) z‘g%;l time Sty
3c-436 17. 01, 1982 4,2 0,8 53m good
2¢-990 12. 02. 1982 9 0,8 1h30m slightly overexposed
3c-477 30. O1. 1983 4,2 0,8 2h17m good
3c-487 30. 04. 1983 4,2 1,0 1h50m slightly underexposed
3¢-488 3. 05. 1983 4,2 1,0 5h00m good
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scale magnification and the optimum experimentally found slit width at which
the spectral resolution does not change. The calibration spectrum disposed on
the two sides of the stellar one was traced in the same conditions. In the ob-
served spectral region the calibration curve changes by a negligible margin
only.

For the line identification we used mainly the tables of K ur ucz and
Peytremann (1975) and Moore (1959) which supplement one ano-
ther. Other published identification lists for individual stars, e. g. that of
Kohl (1964), Wright et al. (1964) were also used. Since the oscillator
strengths are very often inaccurate (Dobrichev, Raikova, 1981),
we used the spectral line identifications for different sharp line peculiar stars
(our working atlases) of similar temperature based on analogous observations
and reduction procedure. The good resolution of the lines in the 8 Vir spect-
rum and the study of their maximums made it possible to reduce the number
of the lines usually considered as blends.

The measurement of the equivalent widths W) was performed according
to the method described by Dobrichev (1970). This procedure is rather
cumbersome, but control-accessible at each phase, in particular at drawing the
continuum level. Regardless of the large scale of the tracings, 0,084 A/mm,
all metallic lines are too narrow: a line of equivalent width about 50 mA has
a full width at half maximum (FWHM)~0,16 A near A 4300 A. That is why
a magnifying glass with measuring grid was used. In this way the profiles and
equivalent widths of strong, intermediate and weak lines were measured. As
it would be expected, the measurement of the central depth R. and FWHM
A} was sufficient to determine W for not very strong lines. Because of the Dop-
pler effect AA varies with A inclose limits. For partly blended lines the cent-
ral depths of which are not affected from one another, the empiric relation bet-
ween Wy and R. was used. For badly resolved lines the total equivalent width
was determined.

Table 2 presents the results of more than 500 lines. In the blends the li-
nes of approximately equal contribution are written in column 2 by the order
of the wavelengths. If one of the lines predominates in the blend, the other is
written in brackets. When blending with a line of very low contribution is
suspected, this line is written in the last column. As usual, the colon designa-
tes uncertain value of Wa. For the faintest lines at the detection threshold no
equivalent widths were estimated. The lines measured from the Balmer line
wings are also indicated in the remarks column.

The lower limit of the evaluated equivalent widths is ~10 mA. Camera
3 of the coudé spectrograph at dispersion 4.2 A/mm gives a spectral resolution
of ~0.08 A in the observed photographic range. In using fresh plates and still
larger widening of the spectrum, it would be possible to estimate intensities
down to ~5 mA in a star of such a small projected rotation as 8 Vir is. Ne-
vertheless, this is hardly achievable because of the photographic noise and the
uncertainty of the continuum level drawing.

Special mention deserves the presence of high excitation lines (mainly
of Fell and Crll) in the spectrum of @ Vir. Most of them have low values of
log (gf) which are not consistent with their intensities. If the oscillator streng-
ths are exact, it turns out that the corresponding energy levels are overpopu-
lated. The lack of experimental oscillator strengths for high excitation lines
and the inaccuracy of the theoretical ones make it impossible to judge about
the presence of non-LTE effects. A special study of these lines in other stars
and their intensity changes depending on T and logg is necessary. That will
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Table 2

dentifi- | W
A (A) l 2:“0“ (o 1{“) Remarks
i 2 ‘ s

3805,35  Fel 608 33 23 9/ Hyy
3806,70 Fel 607 32 17 %/ Hyp
3807,14 NIl 33 28 159/, Hyp
3807,563 Fel 73 16 149/, Hyy
3808,73 Fel 222 9 99/, Hiy
3810,74 Crll .

381076 Fel 665 8 4% Hy
3811,89 Fel 287

3812,96 Fel 22 48 Fel 22272
3813,39 Till 12 51

3813,89 Fel 854

3814,12 Fell 153 46 Crll ?
3814,58 Till 12 71

3815,38 VII 166 29

3815,84 Fel 45 84

3816,34 Fel 73 9:

3817,59  Zrll 18 17 Fel 701°?
3818,34 YII it 13

3819,61 Hel 22

3820,43 Fel 20 104 29/, Hy
3821,18 Fel 608 34 3% Hg
3821,83 Fel 222 9: 50 Hy
3821,92  Fell 14 25 59/ Hg
3823,51 Mnl 6 109/ Hy
3824,31 Fel 607 18: 11 % Hg
3824,44 Fel 4 52 119/ Hyg
3824,91 Fell 29 45 139/, Hy
382588 Fel 20 92 169 H,
380708 Fell 153 30 229, H,
380782 Fel 45 70 260/ H,
CNEE e E o U BERRTDS
3832,30 Mgl 3 82 549, H
3832,89 YII i 16: 57 0/0 Hg
3834,22 Fel 20 35: 679, Hy
3835,39 Hj 9500

383829 Mgl 3 92 54%H,
3840,44 Fel 20 48 419/ Hy
BRiios Eele A5 sn BlonH:
3843,03 Zrll 7 19 26 9/, Hy
3843,26 Fel 528 20 25 %% Hy
3844,21 Mnll 229 Hy
3845,18 Fell 127 36 189 Hy
3845,47 Col 34 17 % H,y
3846,41 Fel 804 15 % Hyg
3846,80  Fel 664 26 14% Hy
3847,32 VII 156 14 129, Hyp
384824 Mgll 5 33  10% Hy
3849,58  Nill 11 58 89/ Hy
3849,97 Fel 20 52 79, Hy
385040 Mgll 5 22 7% Hy
3850,82 Fel 22 18 69, Hy
CETRTTAE R o YR 0R Ty
3853,66  Sill 1 80 29, Hy
3856,02  Sill 1 130
3856,37 Fel 4 58
3858,30  Nil 32 42
3859,21 Fel 175 21 Mgl 217

Identifi- Wi
A (A) l e (mX) Remarks
! ' 2 3 4
3859,91  Fel 4 80
3862,59  Sill 1 125
3863,41 Fell 152 10:
386374 Fel 280 L4
386381 VII 33 :
3863,94 Fell 152 16:
3865,53 Fel 20
386559 Crll 167 85
3866,01 Cril 130 10
3866,54  Crll 130 12
3866,74  VII 11 16
3867,22 Fel 488 20
3871,75 Fel 429 14 ;
3872,50  Fel 20 55 gs
3872,76  Fell 29 32 20/0 8
3873,76  Fel 175 lgp e o/o Hg
3878,02  Fel 20 49 11 o/o Hg
3373,33 Fel 3§ 50 12°% Hs
3878, VII O
387873 Fel G64 90 076
3882,26 Till 34 o7 32% Hg
3886,28  Fel 4 40: 55 % Hg
3887,05  Fel 20 og. 61 % Hs
3889,05 Hs 0
189339 ra 430 %09 16% Hs
3894,07 Col 34 40 o/o Hg
3895,66  Fel 4 35 33 /.,2H%
e IS 0
3 Fel 280 229/, H;
339801 Fea 20 20 e H“
3899,14 VI 33 37 150/0 Hs
3899,71  Fel 4 47 130/0 o
3900,55  Till 34 121 so/° 8
3902,95 Fel 45 50 .JoHs
e T T s
; Fell :
3903,82  Fell Wk AR
3902,92 Fel 429 12: 6% Hs
3905,53  Sil 3 :
300564 ol 167 95 3 Th
3906,04 Fell 173 42 4% Hg
3906,48  Fel 4 19 4% Hg
3907,94 Fel 280 8 2% Hg
3913,46  Till 34 123
3914,33 vl 33 35
391448  Fell 3 31
391594  zrll 17 16
3916.42 VII 10 33
3916,73  Fel 606 .12
3917,18  Fel 20 10
3918,32  Fel 124 o
3918,42  Fel 364 :
3918,61  Fell 191 10:
391864 Fel 430 1%
3919,07  Fel 430
3920,26  Fel 4 37
3920,64  Fell 92 no Fel
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Table 2 (continued)

1 2 3 4 1 3 4
3920,68 CII 4 399805 Fel 276 14 3% H,
3922,91 Fel 4 45 3998,98  7rll 16 28 29, H,
392565 Fel 364 9: 4002,07  Fell 29 29
3925,95 Fel 364 15 4002,55 TFell 190 27 Crll 166 ?
3926,00 Fel 562 4002,91 VII g
3926,50  VII 11 4003,33 Crll 194 14
3927,92 Fel 4 55 4004,83 Fel 601
3928,08 Fel 565 10 4005.25 Tel 43 50
3929,73 VII 10 16 4005,71  VII 32 60
3930,30 Fel 4 e T 4006,63 TFel 488 8
3930,31  Fell 3 /o 100H2R Eele s o0y
3930,66  YII 16 3% K 4009,71  Fel wl Al
3932,01 Till 34 5G0 sK 4012,37  Till e
3933,66 Call 1 990 4u12 00 (CRl] iRs)

3934,80  Zrll 43 12 109% K 4013,82 Fel 486
393594 Fell 173 48 49 K 4014,49  Scll 8 |y
3938,29  Fell 3 50 4014,53 TFel 808
3938,97 Fell 190 31 4015,50  Nill 12 40
3941,28 Fel 562 7: 4017,16 Fel 527
3942,d44 Fel 364 8: 4021,87 Fel 278 17
3944,01 All 1 75 2% H, 4023,39  VII 32 50
3945,21  Fell 3 30 D 4024,55 TFell 127 46
3947,00 Fel 561 3% H, 4024,74 Fel 560  8:
394;.30 81 3 [9= 82 ke 20;5,%4 Till 11 43
3947,49 I 3 : 026,19  Hel 18
394759 Ol 3 13: Fel 3612 402833 Tl 87 64
3948,10 Fel 562 ey 4029,68  Zril 21 o)
3948,78 Fel 604 17 4o, H: 4030,28  Crll 19 o
3949,95 Fel 72 W R 4030,50 Fel 560 12
3950,35  YII 6 22 50, H, 4030,76  Mnl 2 19
3951,16 Fel 661 [5G o h 4031,46 Fell 151 8
3951,97 VI 10 o o RE 4032,95 Fell 126 29
3952,61 Fel 278 9: 79%H 4033,07 Mnl 2 13
3955,35 Fel 562 8 120 H; 4034,49  Mnl S0
3956,46  Fel 604 14 139 H 4035,63  VII 32 46
3956,68 Fel 728 29 136, H. 4036,78  VII 9 15
3957,03 Fel 562 g 30 H: 4038,03 Crll 194 20
3958,24  Zrll 16 36 169, H, 4039,57 VI 32 7:
3960,90 Fell 212 8 239, H, 4041,36  Mnl 5 8
3961,52 All 1 goon o He 4044,01 Fell 172 15
3968,47  Call 1 290 679, H, 4044,61 Fel 359
3969,26  Fel 43 739, H, 404563  Zrll 30 20
397007 H, 12200 4045,82  Fel 43 92
3973,64 VII 920 Fel 7697 4046,07 TFel 557
3974,16 Fell 29 18 50% H, © 4048,68  Zrll 43 25
3976,62 Fel 729 8 37% H, 404883 Fell 172 20
05073 Il 10 16 Fel 727 1049,14 CrlI 193 12
397951 Crl 183 25 249, H, 4050,32  Zrll 43 11
3981,61  Fell 3 17 9 H, 4051,97  Crll 19 30
Q08178 Fell 278 D TN 4053,81 Till 87 58
3982,00 Till 11 18 164 H, 4054,11  Crll 19 18
3982,59  YII 6 20 159 H, 4054,83 Fel 698
3983,96 Fel 277 13 13% H, 4054,88 Fel 698
398618 Fel 655 10 % H, 4056,21  Till 11
3986,76 Mgl 17 10 9% H, 4057,50 Mgl 15930 Fell 2127
3987,63 Till 11 15 89, H, 4062,45 Fel 359 13
3989,86 Fel 768 794 H, 4063,60 Fel 43 82
3991,14  Zrll 30 30 69, H, 4067,05  Nill i 70 29, Hg
3997,13 VII 9 28 3o H: 4067,98 Fel 559 16 29, Hj
3997,39 el 827 2T s H 4069,88 Fell 188 29/, H;
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Table 2 (continued)

1 ‘ 3 1 4 ! { & \ 4
4070,77 Fel 558 8 204 Hj al6o6s w105 8
4070,90 Crll 193 20 29, Hj digzon Nali 15 =0
407174 Tel 43 790 vl H; 4170,86 Cril 181 "
4072,52 (Fel  698) 0 s ll7olon Tel 42
407256 Crll 26 (o ts A s Gk R Gl
407376 Tel 558 g o, digaish Gl s
407479 el 524 g% s e 4172.64 TLel 689
407545  Sill pAs g v i Al mil e o
407595 Fell 21 84 4o H: 417354  Till 21
4076.64 Fel 558 13: 49, H; i i s 2
4076.78  (Sill ) ey 417431  Mnll 9 9:
4076,87  Crll 19 /o Hs UiTsied N Eel v 3540 14
4077.71  Srll 1 106 594 Hs 417657 Fel. 695 11  [Fell 1492
4078,36 Fel 217 69/ Hs 417754  YII s
4082,30 Crll 165 120 g Wi Bl Ml B
408450 Fel 698 100 sivsH; dl7aiee A Rale DR 0g
408531 Fel 559 10 109, H, AR e Bh R
4086,14 Crll 28 e E50F Tis16 Pl #5433
409052 Zrll 29 189/, Hj 418344 VI Shae G
4101,74 H; 13 000 AlgAcs Gl Sii 8
4107.49 Fel 354 41 0/ Hj Wlsag0 Tele w355 A
4109.86 Eelll 357 124480 ¢ AL i 127,34 Fel %52 30
4111,0 r 26 187,80 Fel 52
i Ci s e A 418785  Nill 50
4111.90 Fell 188 8 23% H; 418873 ? 10 Tellll6?
411855 Fel 801 a3 99, H; dl91ad Feu T 52D
Bijicss BECIL S W] a8 S ilieon Nl D i
412264 Fell 28 Sf Rl d B AR e TR R
412479 Fell 22 ol @ 5otk szl ehi 16:
412761 TFel 357 P AT 4196,22 TFel 693 9
412805  Sill 2%t 06 1D H) dloz 71 Eel 152 3
412874 Fell 27 GOl ODETER 419910 Fel 522 49
4129,14 Till gi o e 4200,93 Fel 689 9
4130,65 Ball 4 Tl ST 4202,03 Fel 2 55
413088  Sill 5 08T BunH; 4202,35 VI N
4132.06 Fel 43 48 39, H; 420395 Fel 850 o
413241 Crl 26 o B 420399 TFel 355
4132,90 Fel 357 9 394 Hg 4205,06 VII 25 24 Eull 1 ?
413468 Tel 357 18 29, H; 4205,08 VII 37
413696 Mnll e obeT 4205,37 Mnl] p) 9:
4137,00 (Fel  726) : f0ie 420638 Mol 7 13
413821 Fell 150 7: 29, H; AT e g6 9
413840 Fell 39 9 294 H; 420899 zrll 41 28
414342 Fel 523 25 Boliaas rel lson iR
4143,87 el 43 58 4211,88 Zrll Bl
ATy e 162 29 421552  SrlI o lan
4147.67 Tel 12 491755 Fel 693 10
414922 zill 41 45 191995 ESle CRRhE
4149.37 TFel 694 8: 4220,05  VII 25
415097 Zfdl 42 11 Crll 163 ? Wmpian Edl 15 R
415391 Fel 695 18 4294,18 Fel 689 1l
415450 TFel 355 15 4204,51 TFel 689 7
415481 TFel 694 15 4aoaias CH[ 62 D4
4156,24 Zrl 29 16 4295,23  VII g7 s
4156.80 Fel 354 11 129546 Fel 693 13
415779 Fel 695 12 4226,73 Cal S
416062 Fell 39 8: Loopal eI S
416120 Zrl 42 20 422742 Fel 689
416152 Till 21 29 4953117 Eelllt 27 136
4161.80  SriI 3 13 423361 Fel 152 30
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Table 2 (continued)

! 2 ‘ 3 ’ 4 1 ! > l 3 ( ‘
423594 Fel 152 42 431498 Tl 41 % 5o H
4238,82 el 693 o7 431509 (Fel 71 Ly
4249.38 Cril.. 31 65 431681 Tl 94 27 59 H
4244,80  Nill g 4318,65 Cal 5 T BORaE
424526 Fel 352 7: 4319,72 Fell 220 9 6% H,
4246,83  Scll 70w 432074 Scl 15 44 705 H,
424743 Fel 693 20 432096 T 4l 39 7%H
4250,12 Fel 152 37 432501 Scll 15 36 139, H,
4250,79  Fel 2 50 4325,40  Crll
42517 3 9 432542  Tell 14 149 H,
COEPIGPL I IO 432554  Fell
426302 Mol 7 8: 4325,76  Fel 42 82 149, H,
425435 Crl I gw 432676 Mnll 6 12 Fel 413
425455  CrlI 12 433026 Till 94 22 240, H
4258,16 Fell 28 45 ZrI15 7 CEEmed e 28 259, H
4258,35 Fell 21 10 433792 Tl 20 50 609 H,
425920 Mnll 7 7 434047 H, 15 000
426048 Fel 152 62 4343,99 Mnll 6 9 559, H
496192 GHE g g 434429 Till 20 20 539, H
4263,90  Fell 9 4350,83 Till 94 17 259 H
4267,02 CII 6 8 4351,76 Fell 27 105 2204, H
4267,27 ClII 6 8: 435190 Mgl 14 30: 220, H,
4267,83 TFel 482 8 As50ire R ) 10" 199/ H
oG9I G e 4354,36 Fell 213 10 15% H
4271,16 Fel 152 40 435757  Fell 19 109 H
4271,76  Fel 42 82 4350747 IlTg 18 79, Hy
ORI Il e ) 4361,25  Fell W e
4274,80 Crl Ii o og 4362,10  Nill 9 32 6% H
40757 Gl el 4367,66 Till 104 50 39, H,
HOTEN 3 ECTI s on 4368,24 Ol 5 50
428241  Tel e B 4368,30 OI 5 5
428301  Cal S 0: 4369,40 Fell 28 34 294 H,
484DIE Erl - 31 3 4369,77 Fel 518 20
498544 el 597 437096 Zll 79 1050 5
4286,31  Fell 8 ? 437446 Scll 14 40
498759 TIL S oh e 437482 Tl 93 30:

428936  Cal 5 9 4375,94  YII 13 40;
428972  Crl L 2 437978 Zrll 88 20
429009 il 41 10D 4383,55 el 41 100
429295 Mnll 6 9 4384,08 . Fell 8
4294,10 Tl 20 105 4384,33 Fell 32 41
429477 SclI 15 9 438464 Mgl 10 50
439657 FeN = on v 438538 Fell 27 88
429899 Cal 5 g 4386,86 Till 104 42
4200008 Rl IS0 Gl B i 4388,41 Fel 330 8
0005 ST i s ST 390,51 Mgl 10 60
4301103 T 0 gy g 29/, H, 4290,58 Mgll 10
4302,53 Cal 5l 280 o 29l 391,05 Till 61 22 Tel 4147
490317 \Eell Seo7 = gait DenH. 439406 Till 51 48
4305,45  Srll BE 00 D 1305503l g @ og
430572 Scl 15 9: 29, H, 439585 Till 6l 40
4306,93  Crll 10 39 H, 4398,02 YII 5 11
S i T 439831 Till 61
4307.90 (Fel  42) iy 439977 Till 51 78
4309.38 Fel 414 3%, H, 4400,36 Scll 14 33
430962  YII 506 o 4401,55  Nil 86 16 Fel 3507
dafoc e TR Ry donl 4402,88  Fell 13
431408 Scll 15 54 59, H, 4404,75  Fel 41 82
431429 Fell 32 40 5o H, 407,68 Till 51 15
4407,71 (Fel  68)
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Table 2 (continued)

1 2 3 4 1 ‘ ‘ 3 ! 4
4408,42  Fel 68 9: 4494,57  Fel 68 15
4409,52 Till 61 16 4496,96 Zrll 40 14 + other ?
4411,08 Till 115 45 4501,27 Till 31 106
4411,94 Till 61 9 4508,28 Iell 38 95
4413,60 Fell 32 17 4515,34 Fell 37 88
4415,12  Fel 41 56 451830 Till 18 13
4415,56 Scll 14 31 4520,22 TFell 37 88
4416,82 Fell 27 86 4522,63 Fell 38 110
4417,72 Till 40 81 4525,14 Fel 826 12
4418,34 Till 5l 30 4528,51 VI 56 25:
4421,95 Till 93 27 452862 Fel 68 20:
4422,57 Fel 350 1 4529,47 Till 82 37
442259  YII 5 4531,15 Fel 39 9
4425,44 Cal 4 8 453397 Till 50 112
4427,31  Fel 2 8: 4534,17 Fell 37 50
4428,00 Mgll 9 23 4539,62 Crll 39 15
4433,99 Mgll 9 35 4541,52 Fell 38 67
443496 Cal 4 10 4544,01 Till 60 12
4435,69 Cal 4 4545,14 Till 30 20
4440,45 Zell 79 8 4547,85 TFel 755
444173 Till 40 20 4549,21 Fell 186 35:
4442,34  Fel 68 15 454947 Fell 38 o
444299 Zrll 88 14 4549,62 Till 82
4443,19 Fel 350 4552,25 Till 30
4443,80 Till 19 115 4554,03  Ball 1 80
444456 Till 31 33 4555,02 Crll 44 51
4446,25 Fell 187 4555,89 Fell 37 95
4447,72  Fel 68 14 455866 Crll 44 100
4449,66 Fell 222 8: 4563,76 Till 50 100
445049  Till 19 69 4564,59 VII 56 14
4451,54  Fell 31 4565,78 Crll 39 28
4454,38 Fel 350 457197 Till 82 123
445478 Cal 4 a5 4576,33 Fell 38 69
4454,80 Zrll 40 4579,52  Fell 17
445526  Fell 20 4580,06 Fell 26 30
4456,65 Till 115 4582,84 Fell 37 57
1459,12  Fel 68 17 Nil 86 ? 4583,83 Fell 38 123
4461,43 Fell 26 14 4585,87 Cal 23
4461,65 Fel 2 14 458822 Crll 44 88
4461,70 Fell 4589,89 (Crll  44) 57
446446 Till 40 45 458996 TIill 50
4466,55 Fel 350 20 4592,09 Crll 44 56
4468,49 Till 31 117 4596,02  Fell 27
4469,16  Till 18 15 4598,53 Fell 219
4469,38 Fel 830 14 4616,64 Crll 44 47
4470,86 Till 40 27 4618,83 Crll 44 78
4471,48 Hel 14 4620,51 Fell 38 49
4472,92 Fell 37 37 4625,91 Fell 186 10:
4476,02 Fel 350 32  Fel830 ? 4629,34 Fell 37 94
4480,69  Fell : 4634,11 Crll 44 66
4481,13 Mgll 4 180° 4635,33 Fell 186 47
4481,33 Mgll 4 170: 4638,02 Fel 822 18 ?
4482,17  Fel 2 17 4656,97 Fell 43 30
448226  Fel 68 4657,21 Till 59 20
4484,23 Fel 828 9 4663,1 ? 25
448832 Till 115 51 4663,70 Fell 44 22
448918 Fell 37 71 4666,75 Fell 37 48
4491,40 Fell 37 77 4670,17 Fell 25 24
449353 Till 18 17 4670,40 Scll 24 14
449358 Fell 222 678,85 TFel 821

107



Table 2 (continued)

1 2 3 4 1 ! 2 ' 3 ’ 4
|

4691,41 el 409 4763,84 Till 48 20
4702,99 Mgl 11 45 4771,72 CI 6

470728 Fel 554 4779,99 Till 92 46
470866 Till 49 20 4798,54  Till 17 18
4714,42  Nil 98 19 4805,10 Till 92 60
4722,16  Znl 2 4812,35 Crll 30 23
4731,44 Fell 43 57 4824,13 CrlI 30 75
4736,78 Fel 554 12 4836,22 CrlI 30 40
4755,73 Mnll 5 16 4848,24 Crll 30

be the object of another work, as well as the analysis of the chemical compo-
sition of 6 Vir.

Finally we should like to point out that a detailed study of 8 Vir on the
whole available spectral range would be very useful. The star is relatively bright
and accessible for the maximum dispersion of the spectrographs of many ob-
servatories. The line sharpness makes it possible to obtain many useful data,
e. g. the transition probabilities between high excitation levels.
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Cnextp 0 Virginis
B. lHobpuues, JI. Paiikosa
(Pesiwome)

3se3na 0 Vir cnextpaabioro kaacca ALV umeer oyerb peskue crnekTpasdbHble
qiuni (AA~0,16 A). Tlo cnekrpam ¢ aucnepeneii 4,2 A/mm nposeneio noamoe
OTOXK/CCTBJEHHE JIHHHI ¢e CleKTpa B IHanaszone 3800—4800 A. JLis Bcex Jim-
HHI DPHBOMATCH TaKXKe H3MEPEHHbIE 3KBHEAJICHTHBIC IWHPHHBI C HHXKHHM [Ipe-
ze1oM ~10 mA.
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