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Local time and pitch angle dependences of solar proton penetration changing for
geomagnetic disturbance
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Solar energetic particles can be penetrated to the high latitude region of the Earths magnetosphere. Since July 2002, the po
orbiting NOAA/POES satellites (N15, N16, N17, and N18) have observed particles in a wide range of local time at altitudes of
about 850 km. The onboard radiation monitors give the data of solar protons of perpendicular component (pitch angle of 60-12
deg) and those of precipitating component (pitch angle of 0-30 deg or 150-180 deg) in the two energy channels (0.8-2.5 Me\
and 2.5-6.9 MeV). The observations show local time dependence of the solar protons detected at the low altitudes with the tim
resolution of 1.5 hours which is near the orbital period of about 100 min. We analyzed time variations of latitudinal effect of
solar proton penetration for the twenty-two events since July 2002. Flindt 1970 and its references described that the penetrate
solar protons in the local noon have anisotropic distribution which explained by the quasi-trapped effect. It is found from our
analysis that the anisotropic distribution of solar protons in the dayside sector (09-15 MLT) become isotropic during main phase:
of geomagnetic storms and these intensity is almost the same as that in the nightside sector (03-21 MLT).

0000000000000 000000000000000D0 O solar energetic particles, SERI 00000000
dododoooooooooooooooooobboboobobobbobbbob bbb oOoooon
000000000 ooOOoooDoooodoooooooDooDoOoobOoooDoooooosSEPODOODOOOOO
0000000000000 000O000O000OO00O000DO00DO0O0Do0O0DoOO SEPO DOO0DOODOODOOO

00000000 NOAA/POESO OO ODO 80kn OO U0D0O00OOODOODOODOOODOODOOODOO 340
goooooobbobbobooooooooobbobbbodooooooobo b bbb oboo
0000000000000 0oOoo0oO0noooog0.8-25Mevi O 25-6.9MeVO DO DO ODOOOOOOOO
ol00DU00oDOD0OODO0OO0OD0D0O0DOO0DODDOODO0O0DOO00DOOo0DOODoOoDoOoO0oDOooDOOoDoOooDooOoa
0000000 e60-1200000000000000000000O000O00O0O0-300r150-180000000000O00O0O
000000000 DODOOONOCAALDD 30000000 DOO0ODOOODOODnO 20020 70000000O0DOOO0OO
000000 2000000000000 000000DO000O00O0O00O0O0OOO0

goodooobbobbboddoooooobbobboboodooooDbobD Lo bbbbobdoooooo
oo b oo b oo b oo b oo oooobooooon
0000000 o0oOoDooooOooDooooooD onOoDo0nooDoonOoooooDooooooDoooooaon
Joooooooobobobobooddoooooobobobobbo0doooooooD bbb bO00ooooOoon
00000000 0ooOoooood[Findt, 19700000000]

O000O00OOONCAADOODDOODOODOODOODOODOODOO0ODOOO0O0ODLDO0ODODO0ODOOoOoDOoOn
oo oo oo bbb oo oo ooooboOoo
goobooooboooooooobooooob oo bbb oo b oo ooobobuoooon
000000000000 00000000D0DO0 NOAADDOODOO 30-80keviODODOUODODOOODOODOOOO
JoodooooboboboboooooooooooooobobobbobobdoooooooooDoDbObOo0o0oooooad
gooobobbbooooobobobboooooobbboooobobobb0ooooUUbbbboog



