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ABSTRACT. We have studied the initial phases o-f 65 optical flares 
on UV Cet type stars with a time resolution of 3xl0-7' s. Ninety 
per cent of these flares have rapid brightenings shorter than 
10 s and several are shorter than 1 s. We detected- on UV Cet the 
shortest flare observed to d^te with a total duration of 1.7 s 
and a rise time of 0.3 s. The shortest flare rise times on the 
observed stars fit the predictions of the gas-dynamic flare 
model by Katsova et a l . (1981) and Katsova and Livshits 1986).

We selected 65 flares with well observed initial phases from a 
set of 73 flares on CN Leo, UV Cet, Wolf 424 and V 577 Mon. The 
observations were obtained with 3k lO-'7' s time resolution during 
the course of our flare star monitoring program at the 6-m 
telescope of the Special Astrophysical Observatory using the 
MANIA system (Neizvestnyj and Pimonov, 1978; Pimonov, 1979). 
During the rising phase of a stellar flare the continuum 
radiation dominates in the optical wavelength range (Bopp and 
Moffett, 1973) and just at this phase one may expect to find some 
effects of non-thermal processes.

For each of the 65 selected flares we measured the duration of 
the "leading front", i.e., the duration of the phase when the 
flare intensity increases with the steepest and nearly constant 
rate. We excluded the slow brightness increases sometimes 
observed at flare beginning, which are due to emission line 
radiation (Bopp and Moffett, 1973).
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Figure 1. Distributions of 
leading front durations for 

stellar flares.

Figure 2. Light curves of 
stellar flares with fast 

initial phases.

Figure 3. Comparison between the shortest 
flare leading fronts from observations and 
theoretical estimates (T,n±r,) from the gas- 

dynamical stellar flare model.
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One can show that it the optical -Flare radiation is due to nan- 
thermal mechanisms, flares may have fine structures on time 
scales in the range 10“e>— 10“ 1 s, while for thermal mechanisms 
significant details on flare light curves must exceed 0.1 — 1 s. 
Therefore, the fact that the rise times for all of the observed 
events exceed 0.2—0-3 s implies that there is no evidence that 
the optical flare radiation is excited by a non—thermal 
mechanism, even at the very beginning of flares.

Within the framework of the thermal gas-dynamic model of flares 
on UV Cet type stars (Katsova et a l -, 1981; Katsova and Livshits, 
1986), the lifetime of the rising phase is ultimately determined 
by the time interval to shift the front of a shock wave that 
propagates along a magnetic flux tube, toward the stellar 
photosphere, i.e-, to a distance of about one scale height of the 
stellar atmosphere. According to this model, Tmlri = v» / M g, 
where v» is the sound velocity in the low quiet chromosphere, M 
is the Mach number for the downward shock wave and g is the 
gravity acceleration at the stellar surface. We have used 
Rodoni’s (1987) g data for flare stars and the estimate of M < 
30 by Katsova and Livshits (1986) to calculate Tlflin for the 
flare stars in Fig. 2 and for EV Lac, a very rapid flare of 
which was detected with a temporal resolution 0.61 s with the 
space astrophysical station ASTR0N (Gershberg and Petrov, 1986). 
In Fig. 3 the computed Tm:tri are compared with the observed 
durations of the leading fronts. For EV Lac we can estimate only 
the upper limit of such duration. Fig. 3 shows that the observed 
times are rather close, but never shorter than the theoretical 
limits. This fact is an argument in favour of the validity of the 
thermal gas-dynamic model for stellar flares on UV Cet type 
stars.

The complete version of this study is published in the Letters to 
Astron. J. (USSR) 14, No. 3, 1988.
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