
Spectral and Photometrical Investigation of 
EV Lac in Different States with High Time 
Resolution 

G.M. Beskin, S.N. Mitronova, LP. Panferova 

Special Astrophysical Observatory, Nizhnij Arkhyz, Karachaevo-Circassia, 
357147 Russia 

Spectroscopic and photometric monitoring of the flare star EV Lac was car­
ried out with the 6-m telescope of the Special Astrophysical Observatory on the 
following 3 nights: 1993 September 10 (18:54-20:16 UT), 11 (17:46-20:03 and 
21:25-22:16 UT) and 12 (19:46-20:08 and 21:23-22:21 UT). 

We used the observation method described in detail by Berdyugin et al. 
(1994) and Alekseev et al. (1994). Observations were carried out with the 1024 
channel TV scanner (Drabek et al. 1986) installed on the spectrograph SP-124 at 
the Nasmyth focus which covered a wavelength range 3480-5530A with a spectral 
resolution 2A per channel. Exposure times were 3 — 5 minutes, the signal/noise 
ratio was 20 at 3500A and 40 at 5500A and dead time between exposures was 
10 — 15 sec. 92 spectra were obtained in total. 
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Fig. 1. Monitoring of EV Lac on the 6-m telescope SAO RAS 11/12.09.1993. (a) Light 
curve. Eequivalent widths of lines: (b) • — Hy, o — H/3; (c) o — H8. (d) The Balmer 
decrements: • - IHS/IHP, O - IH-,/IHP-
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All spectroscopic observations were simultaneous with U band photometry 
made using the MANIA (Multichannel Analysis of Nanosecond Intensity Alter­
ations) complex. It registers the arrival time of each photon with an accuracy 
of 20 ns. The time resolution is 1 0 - 7 s (Beskin et al. 1982, Zhuravkov et al. 
1992). 19 flares with amplitudes AU > 0.1 and 4 flares with AU > 0.5 were de­
tected. The light curve and spectroscopic variations during a flare of AU = 0.6 
on 1993 September 11 at 18:12 UT are shown in Fig. 1. An increase of equivalent 
widths of the lines H/3, H7 and fl.6 before and during the photometric flare was 
detected (Fig. lb ,c) . No such emission line variations were recorded during a 
fainter and shorter flare with an amplitude AU > 0.4 on 1993 September 11 at 
19:50 UT. 3 segments of photometric da ta (Fig. l a ) were analyzed with the 1/2-
and t22-fiinction formalism (Shvartsman 1977, Plokhotnichenko 1983) to search 
for stochastic variability of EV Lac's brightness. The results of this statistical 
analysis (see Table 1) showed tha t there is no fast variability on time scales of 1 
ps - 10 sec with a confidence of 99%. 

The value of the intensity j u m p near the limit of the TiO band at 4955A and 
the equivalent widths of photospheric Ca I and MgH lines were practically con­
stant during the whole observation. Sporadic variations of the Balmer decrement 
of up to a factor 2, outside of flares, were observed on 1993 September 12. 

Table 1. Upper limits for the relative power of the brightness variable component (in 
%) (filling factor 0.2, confidence probability > 99%). 

Phase of 
brightness 

1. Top of flash 
2. Tail of flash 
3. Quiet 

Time scales (s) 
10 - 6 - 10 - 5 

55 
39 
37 

io-b _ i o - 3 

34 
21 
23 

10 - 3 - lO-* 
14 
9 
9 

10-* - 1 
6.3 
4.6 
4.5 

1 - 1 0 
2.2 
1.7 
1.5 
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