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CALET

• ?×<ÃŞ?×�$ğ�Ĉ1-10GeVÐ�HJµĠ`]<$
• �MÄ�ÙCÖ�řREP�ÅŚŞ6�¢�5�ĠŇőĺŌ
�$ğħĪŅŖĮŔŖWĠMeVÙCĠÖ�

Ð�HJµ



LEE shower trigger
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http://www.ngdc.noaa.gov/IAGA/vmod/igrf.html

Cutoff rigidity map and ISS orbit

CALETğħĪ1-10GeVÙCŗ×CĠ¾�
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CHD
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TASC

ìëñîöâCalorimeter



�ÙCřÙCś×ÙCŚņőľĵĹĠÑ|<$

èæçéZçæ{�~Ă?×�$Ġ��ğ�Ĉ�ÙCņőľĵĹĠ;=
ċ²³�ğ¾�ĐīěćĪăĝĩĬĎďĠ°ŜZÓĠņőľĵĹġ
ÙC¾�+�zßĜĆęėóëòîñëğħĪņőľĵĹğ'qēĪă
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�ÙCıńœĴŘĹŉĵŀœ
ĠÑ|<$ �ÙCņőľĵĹĠÑ|<$
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×CĠÀp�ĠÑ|<$
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�Ô�pŞ~0.96

×CĠÀp�ğĥ?×�$Ġ��ğ�ĈÀp�Ġ;=ĭ¾�đ
ėă×CĠÀp�ĝ6�Ġ�fCŏŃĻĠÀp�ğġ`ć�ÔÔ
�ċĆĩĂ ìëñîöĠ×CÏ!Ġ¿�ċ�¡ğºĬīěćĪďĝĥ
¡Âđėă

×CĠÀp�ĝ6�Ġ�fCŏŃĻ
Àp�ĠÑ|<$

×CĠÀp�ĝ6�Ġ
�fCŏŃĻÀp�Ġ�Ô

��3ĝĥĂ×Cĝ�fCŏŃĻĠÀp�ġĕīĖīĠY7�Ĝ½�%đěćĪă



?×<ÃĠ¹Ù�Df

?×<ÃġĂgwÓªÓ¢:ğħĪHJµĠŁŒņŀÌ$ĠėĤğĂ¢:Ġ�
fAĝHJµĠÙ¹qĠ©qAĠ¬,ğ�Dđė¹Ù�DfĭkĚă×CĝÙC
Ġ?×<Ãĭ�ÊēĪďĝĜĂ?×<ÃĠ¹Ù�DfĭÃģĪďĝċĜČĪă
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×CĉħĢ�ÙCĠÀp�ĠÑ|<$

×Cğ�ģě�ÙCĠÀp�Ġ<$Xċ=ČčĂ?×<ÃĠa
Ûċ`ćăďĠ�/ġ?×<ÃĠŁŒņŀŏĿœĊĨ|bĐīĪ¹
Ù�DfĠ�/ĝ��đĞćă
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CALETğħĪMeVÙCĠ¾�
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CHD

IMC

TASC

ìëñîöâCalorimeter

CHD-X Ş °1.6MeV��ĠÙCĭ��
CHD-Y Ş °3.6MeV��ĠÙCĭ��

ìëñîöĜ ��đėôîóįňŖŀ

řKataoka et al., GRL 2016Ś

ìïíäøĉħĢìïíäùĠÀp�Ġ<$ĭ¼ĪďĝĜĂòü÷ÙC
řôîó�ÅŚĭ¾�

CHD-X

CHD-Y



CALETĝĆĨĔğħĪ�MÄ�ÙCÖ�řREP�ÅŚĠ�.¾�
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ìëñîöĂòëøðĂõîíëäëóĂĕđěĸĲĹŉŘĹl�»wĄĆĨĔą
Ġ�.¾�ĭKtăĆĨĔĝðõõċ.Ē¢#µ�ĭËÍđė�
Ġ
ĈĘĂìëñîöċôîó�Åĭ¾�đė��ĭÏĢĂĆĨĔĠ¾�đė
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ŝ¨ĠŇőĺŌ�$ĝREP�Å
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ŇőĺŌ�$ĠļįłōľĵĹŉĵŀœ
řĆĨĔŚ

ôîó�ÅřìëñîöåìïíŚ

CALET/CHDĜ¾�ĐīėŝĚĠĻįŇĠREP�ÅċĂĕīĖ
ī×CĭÇ2ĝēĪEMIC�ĂÙCĭÇ2ĝēĪĶŘőĹ�ĉħĢ
ÚÙŊįľĹőŘ�ğħĩ_ČÇďĐīėďĝċvĨĊğĞęėă

řKataoka et al., JGR 2020Ś



CALET,MAXI,SEDA-AP,ĆĨĔğħĪ�.¾�
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îòðì�ğħĪôîó ĶŘőĹ�ğħĪôîó
ÚÙŊįľĹőŘ�
ğħĪôîó

�-3Ă�ĊĨÜğ(a)MAXI/RBMÀp�Ă(b)SEDA-AP/SDOMÙCņőľĵĹĂ(c)CALET/CHDÀp�Ă(d)ISS
ĉħĢĆĨĔĠ¢�¶]Ă(e)ISSĉħĢĆĨĔĠ¢�Qix"Ă(f)ĆĨĔ/OFA¢:ĹŉĵŀœĂ(g)OFAÙ:Ĺ
ŉĵŀœ

ìëñîöğħĪòü÷ÙC¾�ĂòëøðğħĪÿĀûäòü÷ÙC¾�Ă
õîíëäëóğħĪıńœĴŘĹŉĵŀœĂĆĨĔğħĪŇőĺŌ�
$Ġ¾�ċK�ă-ôîó�ÅĠÁ±ċvĨĊğĞęėă

řKataoka et al., JGR 2020Ś



Summary

• ìëñîöĠ¾�ÒB�~Ă?×<ÃĉħĢ�MÄ�ÙCÖ�
řôîó�ÅŚĠ¾�ġÜÃğKtĐīěćĪă

•�ÙCņőľĵĹġ?×�$Ġ��ğ�ć;=đěćĪăĝĩĬ
ĎďĠ°ŜZÓĠņőľĵĹġÙC¾�+�zßĜĆęė
óëòîñëğħĪņőľĵĹğ'qēĪă

•×CĠÀp�ğĥ?×�$Ġ��ğ�ĈÀp�Ġ;=ċ¾�
Đīėă�ÙCĠÀp�Ġ<$Xġ×Cğ�ģě=ČčĂ?×
<ÃĠaÛċ`ćăďĠ�/ġ?×<ÃĠŁŒņŀŏĿœĊĨ|
bĐīĪ¹Ù�DfĠ�/ĝ��đĞćă

• CALET/CHDĜ¾�ĐīėŝĚĠĻįŇĠREP�ÅċĂĕīĖī
×CĭÇ2ĝēĪEMIC�ĂÙCĭÇ2ĝēĪĶŘőĹ�ĉħĢ
ÚÙŊįľĹőŘ�ğħĩ_ČÇďĐīėďĝċvĨĊğĞęėă

• ìëñîöğħĪòü÷ÙC¾�ĂòëøðğħĪÿĀûäòü÷ÙC¾�Ă
õîíëäëóğħĪıńœĴŘĹŉĵŀœĂĆĨĔğħĪŇőĺŌ�
$Ġ¾�ċK�đĂ-ôîó�ÅĠÁ±ċvĨĊğĞęėă
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