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Fig. 1 Computational cost tests for Eqs. (9)∼(13) (thin-target case). Top: cost times (in units of second)

for 1000 tests. Bottom: ratio of times between version 1 and others
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Fig. 2 The same as Fig. 1 but for the thick-target cases
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Fig. 3 Test for different integral upper limits (thin-target cases). The vertical line labels the default upper

limit used by present SSW. Top: Influence of different integral upper limits with different methods on cost

times. Bottom: Variation of relative error of version 1 with integral upper limit��[�G�e�H�b�/?e�
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Fig. 4 The truncation error of 500 keV photon flux caused by different upper limits of electron energy.
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Table 1 The numbers of the consequential photon spectra appeared with spikes and

their percentages

Method

RERR Version 1 Version 2 Eq.(13) Eq.(13) with 3BN

10−1 300(100%) 276(92.0%) 0(0%) 0(0%)

10−2 300(100%) 238(79.3%) 6(2.0%) 5(1.7%)

10−3 300(100%) 193(64.3%) 1(0.3%) 2(0.7%)

10−4 251(83.7%) 107(35.7%) 0(0%) 0(0%)

10−5 46(15.3%) 15(5.0%) 0(0%) 0(0%)

10−6 7(2.3%) 0(0%) 0(0%) 0(0%)

10−7 0(0%) 0(0%) 0(0%) 0(0%)
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Fig. 6 The examples of the consequential photon spectrum showing spike shape. The thick gray lines are

for the method of Eq.(13). Top: The thin line is for the version 1 with R = 10−6. Bottom: The thin line is

for the version 2 with R = 10−5
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Fast Calculation of Integration of Bremsstrahlung
Radiation from Electrons with Power-law Distribution

LI You-ping GAN Wei-qun
(Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)

ABSTRACT The integral numeration of the hard X-ray bremsstrahlung spectrum based

on the version 2 in Solar SoftWare (SSW) is developed by us. By comparing the cost times

of the integral numeration with four methods, it is showed that the best method is faster

than version 2 by about 2 to 5 times. It also shows that in comparison with previous version

1 and 2, the accuracy, the suppression of the spike structure and insensitivity to the upper

limit of the integration are improved a lot with the best method. In addition, we test the

integral numeration by using the exact bremsstrahlung cross-section instead of the present

approximate one, and prove that the cost time is tolerable with our improved method.

Key words sun: X rays, gamma rays, sun: flares, methods: numerical


