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Abstract According to the databases of AP-8 and CRRESPRO proton radiation belt models, com-

parison between both models on the magnetic equator is carried out and reasons for their differences

are presented. The model of proton radiation belt for the peak radiation region is developed by

using the analytic function, which includes the submodel for relationship between the L value corre-

sponding to the peak value of omni-directional proton differential flux (Lc) and the proton energy,

and the submodel for relationship between the peak value of omni-directional proton differential flux
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Jmax and the proton energy. Finally, the observation of energetic proton on the magnetic equator

from RBSP A satellite’s REPT telescope is used to compare with the results from AP-8 model,

CRRESPRO model and the central radiation model. It is found that the values of omni-directional

proton differential flux for 78.9, 102.6 and 208MeV channels from RBSP A satellite are obviously

larger than those from the three models, but the values of Lc from RBSP A satellite are very close to

those from AP-8 model and the central radiation model, and RBSP satellite also observes the hidden

secondary proton radiation belt presented by CRRESPRO Quiet model.

Key words Proton radiation belts, Empirical model, AP-8 model, CRRESPRO model,

RBSP satellite
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!"#$: %&'()'(*+,-./ 297

U 1 ����� RBSP A ����	� E = 208MeV, L = 1.39 VVWW�
	Z. (a) W�[X	VWW�
	Z,

(b) [XY	VWW�
	Z�SZ��
Fig. 1 Pitch angle distribution of the bin with E = 208MeV and L = 1.39 from RBSP A observation on the

magnetic equator: (a) original data, (b) processed data and fitting result
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9+��� J  ���(. "S 2(a) �, [P`
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Fig. 2 Spatial distributions of omni-directional proton differential flux on the magnetic equator from AP-8 and

CRRESPRO models: (a) AP-8 MIN (black curves) and AP-8 MAX (red curves) submodels;

(b) CRRESPRO Quiet (black curves) and CRRESPRO Active (red and blue curves) submodels
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��\ L $ [c^)"8/], Q7)"8/h,
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9+���4�<$="S� 7\! L $ [c
KCbP,9�)". ;3-D�F/, L$/"9,

CRRESPRO���813[[F AP-8���81
3#; " L $/#9, CRRESPRO ���813[
[F AP-8���813" (92 ����<$Æ
�d�� W]).  !D�F/, 7.�-, F
/13@J6 E%`Y, "07==a>. 9 3 _
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�-,�9+������L� D�13 E%.

3�^_ebc`b_aiX

59 2 _%X, AP-8 ��: CRRESPRO �
��8�9+���13 E%F/#. B@5%
. AP-8 ��""H(&G"K�  �����
L� �� (%Z� " B/B0=1.0 �P-/,),

"�J�-�9+���<$� ( L$ (Lc)\
�� E  1%��ÆJ�-�9+���<$ Jmax

\�� E  1%��. "#(���L� ��4
<�, D�F/ AP-8 ��: CRRESPRO ���8
 �������L� 13 E%.

3.1 bc�5d6 Lc 7 E efg>?
�"S 2 �813, `c�B AP-8��� CR-

RESPRO���8�P-/,J�-�� �%Z
�9+���� ( L $ (Lc) Æ�M(�9+
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���<$ Jmax.  ! CRRESPRO Active��, "
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Fig. 3 Distributions of Lc corresponding to the peak value of omni-directional proton differential flux

for various energy channels in the E-L coordinates on the magnetic equator from AP-8 and

CRRESPRO models and the fitting result of Lc(E) function
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Fig. 4 Distributions of the peak value of omni-directional proton differential flux Jmax

for various energy channels in the E-J coordinates on the magnetic equator from AP-8 and

CRRESPRO models and the fitting result of Jmax(E) function
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Fig. 5 Comparison of omni-directional proton differential flux from the observation of RBSP A satellite’s REPT

telescope and from the calculations of AP-8 and CRRESPRO models for the three energy channels
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