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The LV Vulpeculae spectrum before
the light maximum

D. Raikova

LV Vulpeculae is a fast nova which bursted in 1968 and reached maximum
light of 4,35 mag. on April 17 (R ai k ov a, 1981). We have studied the spect-
iU et thie iovalgbtaimed on Apnil T 8N IE e it e n b a ¢, "Bilieich " 1955)
immediately before the light maximum. _

The spectrum is characterized by very broad absorption lines of ionized
metals and the Balmer series of hydrogen. One discerns on the tracings some
emission of the first Balmer lines and the strongest Fell lines.

The studied spectra have been taken with the 193 cm telescope of the Hau-
te-Provence Observatory by M. Bloch. The spectrum W4259 (11a0 plate) of
dispersion 9,6 A/mm covers the wavelength range from 3500 A to 5000 A.
Unfortunately it is underexposed and for A<<3800 A is unusable. The spect-
rum W 4260 (103aF plate) covers the range 4100 A-6700 A with a dispersion
of 12,4 A/mm.

Photographic darkening tracings of the spectra were made by the Lire-
pho-2 microphotometer at a magnification of 24. Thus we have had resulting
dispersions of 0,400 A/mm and 0,514 A/mm on the tracings. Two tracings of
each plate have been made, the scanned band width being respectively 0,3
A and 1,0 A for the plate W 4259 and 0,4 A and 1,2 A for the plate W 4260.
The broad instrumental profiles on the large slit tracings smoothed the emul-
sion grain noise without affecting the line profiles since they are very broad.
The weak lines are about 3 A broad.

The comparison spectrum was traced on returning the paper, its precise
coincidence with the stellar one at the beginning and at the end being care-
fully controlled. The line identification has been carried out on using the Tab-
lesroiVitain s € (1050}

In order to convert the photographic darkening into intensities, four cur-
ves have been constructed for each plate. The reduction has been carried out
aiter the Dobrichev method (Dobrichev, 1970). The equivalent widths
of the relatively unblended lines which could be used for analysis of the ex-
panding envelope are given in Table 1.

The principal errors in the measured equivalent widths W), originate from:
(i) the line blending because of their large width; (ii) the inaccuracies in deter-
mining the continuum level; (iii) the extrapolation of the calibration curves
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Table i

Element,

Element,

A (A) multiplet, No |2 (A) Remarks A (&) ‘ multiplet, No W"(A)‘ Remarks

1 2 L 5 Bee 2 e 4
3849.97  Fel 201 (oo 4508.28  Fell 38  0.957
3850.82  Fel 22} : 451534  Fell 37 0.694
387250 Fel 20 0.470 TonaI R T T
3900.54 Till 34  2.649 452263  Pell 38} :
Bauni- R 452947  Till 82  0.386
3913.46 TIl 34 29929 4533.97 Till 50 1.536
393366 Call 1 9660 454947  Fell 38 1.971
Sol7i3ht BE R 45289 Fell 37 0997

emission ? 4558.66

3907.13 VI 9 0.4l , 4558.83f Cril 44 1.901
401237 Till 11 1.313 457192 Tl 82 1214
ARGV R Ty 4576.33 Fell. 38 0479
4028.33 Till 87 1244 4582.84  Tell 28y | oo

403563 VI 32 0529 4583.83  Fell 37} :
4045.82 Fel 43  0.804 4588.22  Crll 44 1.451
405381 Till 87 0828 461883 Crll 44 1.215

405621 Till 11 0215 4699.3¢ Fell 37 0.967

4067.05 Nill 11 0585 4634.11  Crll 44  0.824
407174 Fel 43 0.636 4656.97 Fell 43  0.466

407771 ST 1 1062 466675 Fell 37 0432

411855 Fel 801 0.108 473144 Fell 43  0.498

412264 Fell 928 0.684 473959 Mgl 18  0.110
AVEE D e 476662  Cl 6 0268
414022 Z11 i1 0276 st e O
Hiclison Tl o1 H0ans Wigsier ol 6 00

416364 Till 105  0.709 477999 Tl 92  0.678

4178.86  Fell 923 1994 4805.11 Til 92 0738
218(;.44} Al a7 ok 4812.35 Gl 30 021l

195.33 181552 S 9 (089
410541 CI 161 0.084 482413  Crll 30  0.868
419831 Fel 152 0.119 483622 Crll 30 0139
420203 Fel 42 0253 484824  Crll 30 1.061 blend Mgll?
4215.57 Srll 1 0547 4876.41 Crll 30 0453 Hg emission
422304 NI 5 0332 488457 Crll 30 0234 blend YII?
423317 Fell 27 1.969 11D T

424236 Crll 31 0638 492392 Fell 42 2854
42683 Sell 7 L4607 493508 NI 9 0108
425262 Cril 31 0.166 4957.30] .
42547 NI 4 0.174 blend Crl ?  4957.60f rel 318 0162
425816 Fell 28 0.323 4967.40

496192 Crll 31 0.478 4967.861 Ol 14 0497

427557 Crl 31  0.469 4968.76
420022 Tl 41  1.852 SCisiAi3e Bl A2 50

4300,05 Till 41 2.084 5031.02 Scll 23 0.545 TFell emission
432075 Sl 15 0784 04106 S e O aend 6]
432501 Scll 15 0640 5056.02} S
433026 Till 94 0.321 5056.35 -

435176  Fell 27 1511 H, emission  5100.84 Fell 185 0.133

436830 Ol 5 0835 blend I ?  5129.14 Till 86 0556

437446 SclI 14 0917 514606 Ol 28,39 0.143
4395.03 Till 19  1.733 518360 Mgl 2 0996 blend Till ?
4400.36 Scll 14  0.838 518870 Til 70  1.604

ST e s 5197.57 Fell 49 0.856

Wiiales R o i Sopghat il 0 0

446446 Til 40  0.590 5264.80 TFell 48 0581
446849 Tl 31 2068 515,99 Fell 49 1.815
4481.13 528409 Tell 41 0674
4481.33} Mgll 4 1.436 5416 61 & hell 49} s
4439.19} ke 5316.78  Fell 48f 2

4491.40 '
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lable 1 (continued)

1 2 3 1 ' I 3 4

5328.98 5667.16
532959 of 12 0.903 5669.03) Sl 29 0.192
5330.66 SRRIE L@ s
E35io6. Rel 42 10k 588995 Nal 1 2,021
LEREO o it e 5895.92 Nal 2 2046
Eiiis el O 507897 S 4 0245
5408.84 Tell 184 0.243 509188  Fell 46 0219
541409 Fell 48 0201 600848 NI 16 0237 Fell emission,
542527  Fell 49  0.462 : blend OI ?
5435.16 046.26
5435.76% OI 11 0.507 6046.46f O 22 0.I10
5436.83 BIsLTAlL 1
AT R ey 6149.24} el [ 0
547835 Crll 50 0231 RN o e e
5502100) MRS e e 6158.19
5502.18 : 6238.38 Fell 74 0556
ESiI7E Gl 2a0as 6247.56 Fell 74 0.853
Sl S E o s 6331.97 Fell 199  0.107
B5GABE. | Esil 55 0gn 6347.00 Sl 2 1,980
56I654 NI 25 041 S5 S 2 15
562320 NI 29 0145 641601 Fell 74 0273
5640.97 Scll 29 0098 645638 Fell 74 1.249 blend OI ?
5657.87 651605 TFell 40 0.344
5658.33} el 2y Do 664496 NI 20 0374

665341 NI 20 0.334

w4260
3 -
2 -
[ ]
1 .
3 W4259
Fig. 1

on a relatively large wavelength range. We have juxtaposed the equivalent
widths of the lines in the range 4100 A - 5000 A where the two spectra over-
lap. In Fig. 1 the quantities log (Wx 10%X) measured from the spectrum
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W4260 are plotted against those from the spectrum W 4259. There are no sys-
tematic differences between the values obtained from both spectra. Therefore
the errors arising from the calibration extrapolation are small. The scattering
of the points in Fig. 1 about the line of equality gives an approximate esti-
mation of the equivalent width measurement errors.

The radial velocity of the gas where the absorption lines originate has been
determined by the tracings, and the value —670 km/s has been found. There
is no systematic dependence of measured radial velocity upon the excitation
energy or the intensity of the lines, as well as upon the ionization state of the
absorbing atoms. This suggests that the layer where the great majority of li-
nes is formed is relatively thin and without any discernable velocity gradient
in it. The latter suggestion is supported by the fact that the line profiles show
no asymmetry.

A few absorption lines among the relatively unblended cnes exhibit some
hardly visible features of a two-peak structure. The distance between the two
peaks (if real) corresponds to 40-60 km/s.

The Balmer lines show a monotonous decrease of V, with the increase of
the line number. The matter has been discussed in another paper (Raiko -
Noes BDRobirl ¢ hite v l0RS)

The author would like to thank Dr Andrillat and Prof. Fehrenbach for
lending the plates studied.
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Cnextp LV Vulpeculae no makcumyma Gaecka
JI. Paiikosa

(Peswome)

ITo xyme-cnekTporpammam, noJyuenubiv Ha obcepsatopun Bepxrero IlpoBan-
ca nenocpejcTBenHo nepej makcuyysmoM Grecka Hoeoit LV Jlucnuku, npopeje-
HO OTOXKIECTBJCHHC JBHNH nerJomenus. VFsmepeHEl 5KBLBaJENTHBIE UIMPHHBI
JUHHUA, KOTOPBE OTHOCHTENBHO YHUCTHI OT OJeH 1 MoraH Obl ObITh HCIO/IE3CBAHBL
JUisi anajusa pacumpsioweiics oGoncuru. OTveyaercss, 4To JHHHH OYeHb UIHPO
Kife H TOYHOCTb HeBeJliKa.
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