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Reverting the Distribution of Space Protons
and Ions From the Ground

Cosmic Ray Neutrons Intensity

LAI Zhijuan XUE Bingsen
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2(Graduate University of Chinese Academy of Sciences)

Abstract By using the method of linear regress, the relation between the cosmic ray intensity
of the OULU neutron monitor and the differential fluxes of space energetic proton and ion during
quiet time has been studied. The differential spectrum of interplanetary particles with high energy
is also calculated through the intensity of neutron at the ground level. On the basis of the energy
spectra of proton and ion, a new calculation of the differential fluxes of proton and ion with high
energy is suggested by combining the intensity of the neutron measured by OULU neutron monitor.
For particular discussion, four channels (350~420 MeV, 420~510 MeV, 510~700 MeV, >700MeV)
on the GOES satellite and the element C on the ACE satellite are chosen as examples. Through
comparison, it is concluded that the result is well consistent with the measurements. In order to

prove the practicability of the method mentioned above in description of the space radiant condition,
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the differential proton fluxes are calculated during November and December in 2006 by the method.

As a result, it is concluded that the differential fluxes of space proton and ion may be well rebuilt

from the intensity of the ground neutron with this method.

Key words Proton, Differential flux, Intensity of neutron
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Table 1 Correlation coefficients between neutron intensity and
differential fluxes of several elements
TLE 1 2 3 4 5 6 7
C 0.8715 0.8838 0.8943 0.8965 0.9027 0.9079 0.9086
O 0.8788 0.8907 0.8996 0.9057 0.9146 0.9208 0.9248
Si 0.8949 0.9066 0.9167 0.9179 0.9118 0.9278 0.9291
Fe 0.9107 0.9241 0.9322 0.9392 0.9324 0.9375 0.9326
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Table 2 List of a, b and correlation coefficients

Jo s Vs Yo Y10 71
a 1.0126 1.2140 1.5405 1.6326 1.9421 1.8778
b 9.94x 1075 —1.57x 1075 —1.15x107*% —1.06x10~% —1.30x 10~% —1.04 x 10~
B34 0.9562 —0.9514 —0.9437 —0.9508 —0.9545 —0.9605
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Table 3 Calculation errors for proton flux on channel P8~P11 from the two different method

R Jrik P8 (350~420MeV) P9 (421~510MeV) P10 (511~ 700 MeV) P11 (> 700 MeV)
7 0.9517 0.9681 0.9237 0.9634
le] < 15% L
HE R 0.9206 0.9361 0.8863 0.8847
P E i 3.55 x 10~3 2.81 x 1073 4.01 x 10~3 2.48 x 1073

W BRI —4.42 x 102 —4.04 x 102 —3.7x 1072 —4.78 x 102
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Table 4 Calculation errors (logarithm error) for flux of element C on channel 1~7
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73.4MeV)  102.0MeV) 125.6MeV)  146.2MeV)  164.9MeV) 182.3MeV)  198.7MeV)

le| < 4% 0.9677 0.9758 0.9758 0.9758 0.9839 1 0.9839
EHERIEE 6.34x 1075 6.60%x 107°  6.77x107° 6.45x107° 6.19x 107° 5.99x107° 6.03 x 1075
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Table 5 Calculation errors for proton flux on channel P8~P11

R P8 (350~420MeV) P9 (420~510MeV) P10 (510~ 700MeV) P11 (> 700 MeV)
le] < 20% 1 1 1 1
le| < 15% 0.9333 0.9778 0.9778 0.7556
SFHE IR E 8.86 x 10~ 2 8.33 x 10~ 2 5.74 x 10~ 2 1.12 x 101
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