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ABSTRACT. While monitaring the flare star EV Lac with high time
resolution using the Space Astrophysical Station ASTRON, a rather
strong flare was recorded. During this event, flare emissions
were detected in the C IV (A 1550 A) WV line, in the narraw band
continuum at A 2434 A (28 A bandwidth) and in the wide wavelength
range from 1700 A to 63500 A, all emission enhancements taking
place within 10 s. About SO s after the flare start, a fast and
very powerful burst of the C IV line taok place.

On February &4, 1984, a flare was detected while monitoring the
flare star EV Lac with the Space Astrophysical Station ASTRON
(Boyarchuk et al., 1984). The ohservations were carried out in
the offset guiding mode with an entrance diaphragm of 1 arcmin
and the integration time of 0.61 s. The photomultipliers in the
scanning spectrometer were positioned in such a way that the
second channel was centered at the C IV (A 1550 A) line, the
first channel on the continuum radiation at A 2474 A& (both
channels with 28 A bandwidth), and the fourth channel was
recording the "white light" flux fraom 1700 A to 6500 A, which was
reflected in the zero arder from the concave grating.

Ultraviolet patrol observations were carried out from 16h 11m to
18h 40m UT. We simultaneously monitored EV Lac with the 1.25-m
reflector AZT-11 of the Crimean Astrophysical Observatory using a
S~channel photometer—-polarimeter (FPiireola 1984). In Figure 1 we
show the EV Lac light curves fram 17h 05m to 18h 1Sm for the 3
channels of the ASTRON spectrometer and for the U band from the
ground-based ahservations. Before the flare, from 16h 11lm to 17h

Z7m UT, the mean square errors of single measurements were 7, 8
and 44 caunts for the +firsty, second and fourth channel,
respectively. The original ASTRON data (D.61 s time resolution)

are averaged in Figure la over 50 measurements with a resultiig
time resolution of 30.3 s. In Figure 1b the time resolution 1is
9.9 s from running means over 9 measurements. The time resolution
of the ground based observations was about & s. Unfortunately,
just at the flare maximum the ground-based observations were
interrupted to change a perforator band. In spite of this
circumstance, Figure 1 clearly shows that at about 17h 4Z2m UT a
rather powerful flare started on EV Lac. By extrapolating the
ground-based data to the time of maximum and using an UBV
calibration of the fourth channel measurements of the ASTRON
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cpectrometer , we obtained two 1ndependent and consistent
ectimates: in the U band the flare amplitude was about 32
magnitudes.

fic apparcent in Figure la, the flare maximum occurred first in the
ultraviolet continuum radiation (first channel). A brightness
ma imum occurred 20 s later in the fourth channel, which is
consitive to optical and wltraviolet radiation. The straongest
luminasity in the € IV (A 1550 A) line was observed 30s later. At
first glance, there se=sms to be a close analogy with optical
obuoervations, where a maximum in  the cantinuum precedes the
maximum in line emissions (Bopp and Moffett, 1973). However, from
Figure 1b and especially Ffrom the analysis of telemetric
readings, a more intricate picture appears.

At about 17h 42m 00s UT, two consecutive readings in the second
channel exceeded the mean level during the preceding 1.5 hours of
monitoring by 3.1 ¢ and 4.2 g, respectively, where g i1s the mean
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Figure 1. iight curves of the EV Lac flare on February &, 1984
recorded  on 3 channels of the ASTRON spectromz=ter and in the U
band. The ASTRON data are 30 s (a) and 3.5 s (b) averages. Dashed
lines indicate the levels of dark current and sky.
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square deviation for one measurement. In the fourth channel, the
second correspaonding reading exceeded the mean level by T ¢g. At
17h 40m 07s UT the flare started 1in the first channel as an
isolated ‘"spike" with Bg amplitude. Anather spike with 4.4 ¢
amplitude was detected 1in the second channel 3 s later and,
beginning from the following reading, an unusually long-duratian
maximum of about 45 s was recorded in the fourth channel. At 17h
4Zm S8s another isolated spike occurred in the second channel,
but 11 times more intense than the preceding 8¢ ane in the same
channel; this spike was the cause of the apparently delayed
ma:ximum in the second channel (see Figure 1a).

Iin all channels of the ASTRON spectrometer the flare was otill
detectable, more or less confidently, about 15 minutes after the
maximum. Then, the bursts were detected only in the first and
sacond channels and their amplitudes were comparahle with those
detected at the beginning of the flare. These bursts, however,
were not carrelated. At 18h 0Bmin in the optical and second
channel light curves appreciable brightenings were seen; similar
bursts had been detected earlier in the second channel.

Since the strangest burst at 17h 42m 5S8s was detected in  only
one reading in the second channel, one might suspect that this
reading 1s spurious. Unfortunately, statistics cannot give a
definite answer on the reality of this unique measuremesnt.
Hawever, since a) the probability of so large a spurious signal
(55 o) is very small, b) the burst under discussion took place
at the beginning aof a powerful flare, and c) the burst had the
largest intensity among the 14000 measurements carried out during
the 2.5 monitoring hours, we believe that this burst is due to
stellar activity. (Buantitative estimates show that such a burst
would have occupied on the stellar surface an area that is 100
times larger than the areas of similar fast C IV line bursts on

the Sun, which are abserved in active ra2gions and their
vicinities (Athay et al., 1980; tLite=z, 1981). However, the
energy release assoclated with the stellar burst we abserved

exceaded by several orders of magnitude its solar analogue and
was an order of magnitude faster

The camplete version of this study is published in Astron. J.
(USSR) &5, N. 6, 1988.
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