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ABSTRACT. Eased aon X-ray (1-8 A) flux data for 1977-1987, the
integral spectra of solar flare energy were computed. Tho onorgy
spectra were approximated by a power law N(E} x E™®, with N
being the number of flares with energy in eicess of E. It 1is
zhown  that the speciral index (2) verieo syztematically with the
l1l-year cycle phase.

Research done on UV Cet type stars during the 70—-ies made 1t
possible to suggest the similarity of flare activity mechanism on
red dward stars (RDS)Y and on the Sun [11. Statisticzl studies of
FDS have shawn, that the distribution of total flare energiecs for
the=e =stzars may be represented in the optical band, by a power-—
law [21. Flare energi=ss as high as 10%® zrge i1mpose stringant
constraints on thecoretical madels of stellar and solar  flares
[ZY. According o estisctes nade in [21 for an eguilibrium
plas=ma, the magnetic encrgy 1in a cwrent sheet of volume V. may
not 2xceed (a viral theorcem) Lthe potzntial ensrgy of the coronal
mass  contained 1n the wolume of tha2 zame sheet: W = M go H,
which, for H = 5:10% cm, yi.lds M = 22102 5 and W o = 401017 T,
hut this is in contrast with the observed total energy of 10=2 J
for the most powerful flare=s.

Feak ensrglies of stellar flares may be Jdorived from their energy
spectrum distribution. #ccording to Hudsen [41, the energy
zgectrum of zolar flares 1n the soft X—-ray range shows a power
spectrum with gpectral index f# = 0.8 - 0.85, which virtuslly
agrees with optical data. Changes in the energy spectrun of solar
flares with the 1l-year cycle phaze are very useful to study
=zalar flare activity in connection with activity on red dwarfs to
investigate possible cyclic behaviour.

Usiing data on the X—-ray emission energy fluw: within the range 1-8
& (Solar-—-Geophys. Data, PRF) the asccumulated number of flares

foa)

Ni{E) = j E N(E) dE was plotted vse=irsus E. The distribution aay
|

be represented as a pawsr law MEY o« ET®) where E is a gilven

threshold energy and £ is the spectral index. To obtain the flare

enwrgy,  the +lux F o owas integrated over the duration of the

individual flare (4) and over the solid angles of 2w radians:
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E = 7 R®ae J F(1-8 A) Jdi {zrge
Q

N
!

)

&

where Raes 135 the distance frrom the Sun to the Earth.

The adwvantage of studying the =clar flare energy spectrum is
tvisfold, namely, (1) the energy spectrum of the sizllest flares
(2 1029 crgs) may be investigated, and {2) tha wvarisztions of
cnergy  spectrum parameotsers (1277-19287) may be traced against the
solar activity phase. The relevant energy sp2chrum parametere for
oy le Moo 21 are given 1n Tables 1.

Table 1

Mumber FLARE EMERGY (args) Epecirzal  Holf
Y s af index

flares Min Max Mean 3 No.
1977 2z8 q::107= 20 10=>" 2.3 10=7 Q.65 15
197 1215 8 10=s 1::10%2 Z.0x10=7 0.70 40
1979 1291 1:10=e 1:410%12 T.0010=7 0.832 115
1280 2141 1x10=e 41072 Z.0u10=7 0.922 1&£0
1981 544 QP 10=S Inlo=e 2.0x10=7 0.95 145
1282 TLPT G 1 O== S10= 1.0410=7 0.832 140
198> 2453 2w 16=9 Tulo=e A.0x iD= 0.89 100
1284 19921 1210=4 2ulos=e L. 0x10= 0,81 A0
1985 1624 1:410=S Ixwilowe 2.0 10=7 0.76 40
198& 85 P 10=4 7:210=" 8.0i:10=e D.46 14
1987 1259 9 10=4 1:10== B.0Ox10=e 0.72 Iz

The Table columns prezont, respectively: the vear (Zlet cycle),
the number of flares, the minimum, maximum and mean flare energy
{errgs)y, the spectral indes #, and the Wolf nunber.

The mean energy was determined in  the power-law spectrum
approimation [27. It is interesting to note that the spectral
inde:: varies with the ll-year cycle phase, increasing at maiima

ta 0.9% (1981) and decreasing at the two minima (1977 and 1987)
to 0.&5-0.72. This means that, at cycle maximum, the relative
number of low-energy flares esceeds that of high-energy flares.
fccordingly, the wminimum, maximum and mean flare energies
correlate with the 1l-year cycle phase. An approrimation  made
uszlng a power—law energy spectrum gives the following linear
dependence between 1lg E and 1g N (for all flares in the cycle):

1g F = 1.2 - 1.17 lg N(E), A= 0.85

Figure 1 presents typicel power spectra for

X-ray flares™ energy
during the fourth period of the 2ist cycle: £ =

0.71, during the
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the 21st solar activity cycle.
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snconding phase (1977-1978); £ = 0,91, close to .wadimun

17°22; N = 0.84, during the descending ghasa (1982-19835);
D072 at ainimum phase (193£-1987).  The wvasristion of thoe zpectral

inder 1z evident.

The rezults  abtained in this zstudy are Cerbtainly uoeful
wodelling stellar flares. The variation of the spectral
Wity the <olar activity phase (8 larger at maximum) may be

to 1dentify cyclic activity on RDS. The universal character

thao flare enorgy spechtra for the the Sun and  etara (1,
srovides LAY Nyl vaur of a common eneryg mechanis
Svid evidence 1in favour of n g h m

flares.
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