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Fig.1 Distribution of separation between the thermal source and non-thermal source
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Fig.2 Example of imaging in the thermal range and non-thermal range. Left: event with a ~ 0.19"

separation; Right: event with a ~ 4.97" separation

3.1 EBHIEHLER

T Tomezak!") il Krucker 45 131 (fF 2R3 X B 2SI MOF R BETE 4, TRt
RE T 3 HRF A A5 SO — P BB R 4
3.1.1 PEHEEA A

B R SRS OB B R SR B B/ ME (MR TR S REIE (), XA
TR B R iX R AE FT RE B A PR, &gt 45 R s T 3 A

FEXF TR AW X ST, H BIEA SRS R Ak, EEAMTE 3 ~ 7 Z 0. X
BT AR S R A —3 D81 W HX T8 1 JOme 2 K0, SR a L FRE2E
. KT #EB X PRI TR R 25, AR T iS5y F4E
(R 1) FHHIE T it 50 B R R R B (B 4).

1 RIEM AR RECH r=0.11, HEFELE 50% ~ 80% Z[H; 5 2 RIFMAHLRE
S r=0.09, FEAFBE/NT 50%. 33X 15 B PR SR A 1 8 BORN 23 B B B 2 [ B R 5%
P IR TomezakM) Frg iRy,  Masuda % 12 8 2 5% IR A4 18 55006 43 785 B 2 v A8 A 14
BEEAEX BIRA M. 51 RIEMEHE B EHES (R 1) 5.25 £1.03, 5 2 KIFWIE
TR FER 4.99 £ 0.71, WAFEEER. FrURINTG LS R, XWAEFEEEHEE LA
FEEER.



6

BFARS: BBEH R X HRERNETT

485

Fraction of events

Power law index

B4 ERECS S EIERMEURE. BSRAE 1 R, FRIRE 2 KK

0.5

0.3
0.2

all events
0.1F
0.0 f

0.5 *\—‘;

04FE events with separation < 4.5"

0.3F
0.2F

0.5
0.4F
0.3F events with separation > 4.5"

0.2F
0.1

00 [

2 4 6 8
Power law index

Bl 3 SRR oA ]

Fig.3 Distribution of power law index
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Fig.4 Scatter plot of power law index and separation. Asterisks represent the first class events, diamonds

represent the second class events
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Table 1 Mean values of various parameters

1st class 2nd class
Thermal Non-thermal Thermal Non-thermal
Area(arcsec?) 530.44 878.37 817.33 2033.33
Density(10° cm™3) 13.02 £ 11.16 11.82 +8.37
GOES class(10~6 W/m—2) 1.1 1.3
GOES duration(min) 25.91 39.92
Temperature(MK) 21.33 £5.28 21.39 £5.15
Break energy(keV) 14.40 + 3.63 14.77 £ 2.44
Critical energy(keV) 13.80 +4.43 14.48 + 3.60
Photon index 5.25 +1.03 4.99+0.71
Thermal energy(102° erg) 472 +£7.11 8.56 + 14.83
Non-thermal energy (1029 erg) 60.00 + 96.29 42.25 + 36.78
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Fig.5 Distribution of break energy and scatter plot of break energy and separation
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Fig.6 Distribution of critical energy and scatter plot of critical energy and separation
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Fig.7 Temperature distribution and scatter plot of temperature and separation
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Fig.8 Area distribution of thermal sources and scatter plot of area and separation

JERER ST T AR B TE 150 ~ 700 arcsec® Z [|], 4341 IE(ETE 300 arcsec? 4b (&
9). £ 2 AU T AR S AT FE R T AR I A He AR X R, F3I{E R 2033.33 arcsec?.
5 1 RUER TR 878.37 arcsec®. WIRTR A IERAR S THIFR 5 43 B E S Z [ A £ A
KA A B3, HAXRE A 0.58 (EAEERT 99.9%) 1 0.79 (EAFEETE 99.5%
~ 99.8% 2 [f]).



6 BFARS: BBEH R X HRERNETT 489

0.4

000 0.3 all events
Ng 0.2
;_6000 F v 0.1 ’—’—L’_\_‘

I ye @2 00 —— P P

55000 F y=3501.33x+67.29 a4 § 04 events with separation < 4.5"
B 7=0.58 / 3 03F E
) / —

4000 . y S 02F

© / c

£ ¢ S o1f

53000 % . e — rl\j

L

5 7y =370.940-352.9 299 = =

| X,/ 7=0.79 )

2000 / - =
g ,§<ny ,/.{ 0.3 events with separation > 4.5"
= Jx 3 E
s1000 | ., £x, . 0.2
g % - 0.1 F
o
£ e , . 0.0 (LA [

0 5 10 15 20 100 1000 10000
Separation/arcsec Area of non—thermal region/urcsecz

Bl O AR S X g AR A 20 A 18] S 5 R B S Y R A T

Fig.9 Area distribution of non-thermal sources and scatter plot of area and separation
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Fig.10 Density distribution and scatter plot of density and separation
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Fig.11 Distribution of total thermal energy and scatter plot of energy and separation
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Fig.12 Distribution of total non-thermal energy and scatter plot of energy and separation
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An Observational Study on Coronal Hard X-ray
Sources of Solar Flares

BAI Wei-dong!?® LI You-ping’?  GAN Wei-qun'»?
(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 Key Laboratory of Dark Matter and Space Astronomy, Chinese Academy of Sciences, Nanging 210008)
(3 Graduate University of Chinese Academy of Sciences, Beijing 100049)

ABsTRACT Observations of solar flares partially occulted by the solar limb provide a valu-
able diagnostics of coronal hard X-ray emissions due to the absence of generally dominant
emissions from flare footpoints. In this paper, a statistical survey of 71 partially occulted
flares observed by RHESSI (Reuven Ramaty High-Energy Solar Spectroscopic Imager) is
presented. We find that two kinds of hard X-ray sources proposed previously are similar in
the aspects of their photon spectra, images, light curves and GOES durations, and the scales
of the radiation region, the total thermal energy and the GOES durations are correlated to
the separations between the thermal source and the non-thermal source. These results are
consistent with some of the unified models proposed in recent years, and indicate that the
Masuda flare could not be typical in coronal hard X-ray emission.
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