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AU Mic was one of the first late­
ABSTRACT The dMe flare starUltraviolet Explorer satellite (EUVE) 
type stars observed by the Exbtreme t. large flare was detected whose 

. g the 0 serva Ion a .. h thDspectrometers. unn V hoton count rate 15 times h1g er a.n 
peak corresponded to an EU. p tra have sufficient signal to permIt 
that of quiescence. The resultm; spett · to the different flare phases, the 
some time-resolved analy~is. Y!h::~~vesl~erived from individu~l spectral 
spectral data, together :lth( lig107 K) Fe lines from high ionizatlOn stages 
lines, indicate that the ot h· uiescent fluxes at thef'oJ 

(XX-XXIV) show larger enhancements over t e1r q I ( 106 K) Fe 
k and a sharper initial decay, than do coo er f'oJ • 

flliare PTeahes'e hot lines persist throughout the flare decay phas~, suggestmg 
nes. / h t S10n occurred

additional post-flare energy input, and or t a an e~p~n . 
over a sufficiently short timescale to avoid rapid radIative cooling. In 
general, the flare resembles large two-ribbon solar flares. 

OBSERVATIONS 

AU Mic was observed as a wavelength calibration target for the three spectrom­
eters on board EUVE. The pointing began at 12:28 UT 14 July 1992, and ended 

L'J't at 8:09 UT 18 July 1992, yielding a total exposure time of about 80,000s. The 
EUVE spectrometers provide coverage over the following wavelength ranges: 70­
190 A ("short wavelength," SW)j 140-380 A("medium wavelength," MW)j and 
280-760 A("long wavelength," LW) (see Bowyer & Malina 1991, and references 
therein). AU Mic was detected in all three spectrometer channels, although the 
LW detection was predominantly the result of second order throughput. 

Simultaneous photometry in the 65-190 Abandpass is acquired during spec­
troscopic observations by the Deep Survey (DS) detector, whose Lexan/B filter 
intercepts on-boresight photons which do not fall upon any of the three spec­
trometer gratings. This photometric data has been analyzed by Cully et al. 
(1993). Figure 1 illustrates the light curve derived from the DS data: a large 
flare with a peak luminosity in the Lexan/B band of 1030 erg S-l occurredf"V 

at about 16:00 UT on 15 July 1992 (there is a small error in the time axis on 
the Cully et at. plot in Fig 1: to get the correct time add 3.8 hours). The decay 
phase, which lasted for more than one day, was broken by another, smaller flare . 
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ANALYSIS 

We have divided the flare episode into si .� 
Cully et ale (1993) DS light curve (F' xldIfferent phases, using as a guide the� 
pre-flare quiescence' (2) the fl . Ig. ). These phases correspond to' (1)�
fl' , are rIse and peak' (3) fi fl .

are rIse and peak' (5) first and d fl ' rst are decay· (4) second 
F h ' secon are deca' d (6) ,or eac of these different phases We h t y, an final quiescence 
;MW spectrum sequence is illustrated i:v;.ex ra~ted SW and MW spectra. Th~ 
In the companion review by Brown (thi Ig. 12a, the SW sequence is illustrated 
light curves for some of the b . ht s vo u~e). We have also constructed 
d· .. rIg er spectral lines 'd'Iagnostlc Information on the co t' l' prOVI Ing some qualitative 

. n Inuous evo ution f th fl
correspOndIng to the lines Fe XXIV 192 ABo e are plasma. Curves 
He II 304 A line are illustrated in F' 2b ,e XVIII 94 A, and the coolerIg. . 

DISCUSSION 

T~~ DS fhotometric light c~rve exhibits an exponential rise, followed by a decay� 
WI at. east two exponentIal components. The secondary flare shows similar� 
propertIes. We n~te ~ere three characteristics of the spectroscopic behavior.� 
(1) The hot 10 K lines, represented in Fig. 2a and b by the Fe XXIV line r»J 

at 192. A, follo~ th? photometric light curve, with a sharp rise to a factor of 
r»J 15 tImes theIr qUIescent count rates. (2) The rise above the quiescent count 
rate of successively cooler lines decreases, as illustrated in Fig. 2b by Fe XVIII 
94 A (106

.
7 K). (3) The cool r»J 105 K He II 304 Aline also shows a sharp rise, 

but is almost absent during the decay and secondary flare. In general, these 
characteristics are much the same as those of large, two-ribbon solar flares. 

The persistence of the hot 107 K lines throughout the several hour dura­r»J 

tion of the decay phase suggests that a period of rapid expansion and adiabatic 
cooling could have decreased the pressure sufficiently quickly to prevent catas­
trophic radiative cooling. However, unless the density of the flaring plasma was 
exceptionally low, the length of the decay implies some additional post-flare 
heating. The exponential character of the decay suggests a dissipation of stored 
energy, where the dissipation rate is proportional to the energy stored. In such 
a case, the different exponential components would relate to different coronal 
loops. We will present a detailed analysis of these data in a future paper. 
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FIGURE I The Deep Survey photometry (65-190 A) from Cully et at. 
(1993), shown split into six different p;:...h....a....sr-er-s r-1(,.....,se,.....,e t e.,x.,t),·II-rr-rr-,-,-..,......,...TTTTTTTTJ 

AU Mic EUVE 

2 
XXIV 

I 

7'0 
4: 
';" 4 
Vl 

": 2 
E 
u 0 
0) 
'- 2 
<l> 

0 
.­
'--"' 0� 

x 
::J 2� 

l..L.� 

l:l 
<l> 
> 0L 
<l> 
(fl 2.D 

0 

0� 
2� 

0 

200 

Medium Wavelength Spectrum 
Preflore Quiescence 

He II Time Interval 1 

I 
He II I� 

I� 

First Flore 
Time Interval 2 

First Flore Deco 
Time Interval .3 

Second lore 
Time Interval 4 

250 300 350 
Wavelength (A) 

llll 

6� 

4� 

2 

o 
1.5 1-4-~++H-++++++++++++-H+i-t-lH-I-+t+tTt-1 

r 
i� Fe XVIII 94 ! 
o

"':)(­
E 
U 

i ., 
.,� .5 
e' 

.!­
)( 

~	 0� 

6� 

He II 304.A. 

4 

2 

o 
196.5� 197 197.5 198 198.5 199 199.5 

UT Day of 1992 

FIGURE II (a) The MW spectrometer data split into the individual 
phases illustrated in Fig. 1; Fe XXIV 192 A and He II lines are labled; 
(b) light curves corresponding to lines of Fe XXIV, Fe XVIII and He II. 




