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Summary. Recent flare studies have shown that soft X-ray data are not compatible 
with simple isothermal models of the source (Herring and Craig, 1973; Craig, 1973; 
Neupert et al., 1973). With this in mind, the emitting flare plasma has been represented 
by the temperature-emission measure distribution function, 

C(T)dT = (fgAiT''t)dT for T ^ 7 0 , (1) 

where (>{T) is the differential emission measure (cm - 3 per 106 K), T is the electron 
temperature in units of 106 K, T0 is a low temperature cut-off for the distribution, 
af are real positive numbers, and At are positive coefficients determined from data (for 
appropriate values of T0 and af) by a least squares fitting procedure. Such a distribu
tion is suggested by results obtained by the present author using simple delta-function 
representations for ((T) (with «<4) ; these discreet multi-temperature models usually 
indicate that the emission measure decreases with increasing temperature. Also, as 
discussed by Brown (1974), a power law distribution for £(T) is consistent with the 
observed bremsstrahlung emission in the hard X-ray (> 10 keV) domain. In attempt
ing to find a suitable form for the differential emission measure, a simple empirical 
function of the type assumed by Chambe (1971) for active regions was also tried, but 
the fit, as evidenced by the x2 test was unsatisfactory. 

The present analysis indicates that the flare regions above about 3 x 106 K may be 
described adequately (as defined by the y2 test), though not uniquely, by a single 
power law for ( (T ) ; viz. £(T) = AT~* for T>3 x 106 K. Other terms in the expansion 
for ( ( r ) may be neglected above this temperature. Figure 1 shows the differential 
emission measure for three points in a flare previously discussed by Craig (1973). Note 
the tendency for a to increase as the spectrum softens during the decay phase of the flare. 

In considering the decay of the high temperature flare regions, it has been assumed 
that the dominant energy loss mechanisms are radiation and conduction. It is further 
assumed that the hot region has an approximately cylindrical structure, and that, at any 
instant, constant pressure prevails throughout the source. Thus Ne(z) T(z) = P is con
stant, where Nc (z) (cm - 3 ) is the electron density at some position z(cm) in the source, 
and T(z) (106 K) is the associated local temperature (cf. Brown, 1974). Under the 
above conditions, the ratio of the conductive energy flux to the radiative energy loss, 
for unit volume of plasma, at each point in the tube is given by 

R (T) = V'F-nd = 9 2 x 1Q14 J P ( a + i } T 2 a - l / 2 ( 2 ) 
! V-F r a d ; A2f(T)y 

Sharad R. Kane (ed.J, Solar Gamma-. X-. and EUV Radiation, 187-189. All Rights Reserved. 
Copyright © 1975 by the JAU. 

https://doi.org/10.1017/S0074180900071680 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900071680


188 IAN CRAIG 

10 50 

O 
o 
2 

2 
O 

3 
CD 

10" 

</> 10 
o 
LU 
Cd 

< 
UJ 

2 g 
c/> (/> 
5 io' 
LU 

5 
LU 
Q. 

LU 

10"' 

TEMPERATURE-EMISSION MEASURE 
STRUCTURE 

FLARE SEPTEMBER 4th. 
1969 

1 03 10 UT a = 2 5 
2 03 15 UT a = 3 25 
3 03 21 UT a = 3 75 

1 2 4 6 8 10 20 40 60 80100 

ELECTRON TEMPERATURE (106 K ) 

Fig. 1. The temperature structure at three instants during the decay phase of a flare 
on 1969, September 4. 

where F represents the appropriate energy flux vector, f(T) is the radiative energy 
loss function calculated by Tucker and Koren (1971), and S(cm2) is the cross-sectional 
area of the filament. 

Inserting typical values for the parameters in the above equation (a = 3, A = 1051, 
/ ( r ) = l ( T 2 3 , S=101 7 and />=1012) yields R(T=\0)~\, which implies that con
ductive effects will dominate strongly for those regions of the plasma above 107 K. 
This preliminary analysis suggests that both radiative and conductive mechanisms are 
required to explain the decay of the multithermal plasma. However, bearing in mind 
that conduction is an energy redistribution process, radiation provides the dominant 
energy loss mechanism over the temperature structure ( > 3 x 106 K) as a whole. 
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