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The JEM-EUSO Mission 

Toshikazu Ebisuzaki (RIKEN) for JEM-EUSO Collaboration 
 

JEM-EUSO (Extreme Universe Space Observatory on ISS/JEM) is the science mission to detect extreme energy particles with 
the energy above 1020 eV. It is a super wide-field telescope (60 degree) that observes UV photons from air-showers produced by 
primary particles in dark side of the Earth. JEM-EUSO is planned to be attached to Japan experiment module (JEM) of 
International Space Station. It is promoted international collaboration of scientists among, Japan, USA, France, Germany Italy, 
Russia, Switzerland, Mexico, Spain, Poland, Slovakia, Bulgaria, and Korea.  
�EÀE¢DÎǄƛ@ÎǄ��E�ºÁ@ĘĀ�¸ÀE�

(Keywords, cosmic-rays International Space Station, air-shower)

	�  p_yn�

ª��¨ÁÎǄoŸČjO�ÎǄǭĝȔŠUǱĩ

]�d 	�� ǪoȮǪ@ÎǄƛo�¥½�Ep 	�
�-#

Od�nJźįKF�&� įçGUO�kȴɄǎnȧƭ

]�dA	��� ǪƶƝǲnmgi@ĕį�¥½�EȾÌ

joÎǄƛoĨĉp@ǧȘo ��� � �½EUƾź�

¾�n}�ǌŽǎmöƭ�ļgiPd'	(A^T^m

U~@ȥĵĦůȝƓU 	���24
ǍǔnâWmTgdA

Íȕj@ƷĀĠĴȖ�ȫPdöƭȕȖj@ȍłj �1�-9

�½EUöƭ�ļgiP�A^T^@lf~zȥĵ

ĦůȝƓUųm`WiíǌǎmģɄnwjœgiP

mPA[ožđ�ŀȆ`�dy@�;/-8'
(k !-3-9+67-�

�88)>'�(ŞőǃjO�A�;/-8 p�½�Á�ÁoȌĬ

nȅ ��24 ǈ] ���24 oȝƓnƉ�Á�ĦůûkƷĀ

ĠĴȗÔĒ�ƿXzojO�Awd@!-3-9+67-��88)>

jp@ǧȘUȍłkďȿ^i@ǲĜȢ 
�24 oȾÌn

�Á�¾E�ĦůûkƷĀĠĴȗÔĒ�ƿXA[�~

oŞĪp@lf~z@ūȱT~O�ƾǼȹŐĦůû�

¾�kƷĀĠĴȖoȼȕ�ȫPd§�¬¼�¢Ħů

ûjO�Ab�c�oĦůģß�SıPnïƏ^ĿP

mU~@}�Əímģß�ǝVů`[kUýƴ]�i

P�A�

�����" ���=:8-4-� "51<-89-�  7)+-� �*9-8<):68>�

65*6)8,�����´��ºÁ'������(jp@ĶĜȢ 
��4

jȢ �� ǔoŔȡ�ŗhǇĹŔȡȗÔĒj@ĽǔȢ ����

24 oĄǞźołŇÎǄ��E�ºÁT~@	�
�-# �Ǉ

R�ĕį�¥½�EÎǄƛ�öƭ`�AÎǄT~öƭ

`�[kn}�@ǸȣǎnƷVmȥĵȝƓ�ŞĮ`�

FƇ 	GA[oǸȣǎnĽPǗġƑǔp@ȹŐn}�

ƃ^Pǐȋð�ƣŏ^@ÒǪoǤjO�ĕį�¥½�

EÎǄƛoăĭ�äVțT`onŪȊjO�A�

ÎǄT~ǘȱ`�ĕįǎm�¥½�EȹŐp@ƾĈ

oƷĀoĬŐìkŷǢ^iŢnǓŐCȭǓŐC�Á³

ƛT~m�ċƷmĘĀ�¸ÀE�ěƍ`�A�����" �

p[okVɀă]�dǂơȊŐT~ȔŠ]��ĠĴ

Œêƛ�ŘøȊäǫ 
�Ã9-+@îǔȊäǫ ��	MjŊ

Ʃ^@ĘĀ�¸ÀEoǱƹ�ŋřīǎnŅĺǀ`�A

[�n}�boǘȱȕķ���
ǔT~ƊǔoîǔȊä

ǫjĢǌ`�A�����" � p@ǲĜȢ 

�24 oȾÌoƾ

ĈƷĀ�ÍǔnöƭjV�Aöƭǫȿp@Ƞønį~

��[k@ƷĀǃoÐožƵnÑē�ťY�[kml

�ĻȺ^iz@�½�Á�ÁoĬȡnĥƗ]�d

�;/-8 o 
� ǮÆźoòǔ�ȥ^@� Ǫøoöƭj ��

İÆźoĕį�¥½�EÎǄƛ�=	�	�-# Æź��Ħů

`�ǫȿ�ȥ^iP�AĮňĥƗǃoƃāmƾźöƭ

ƧƿjR~��kȧƥ]���®Á¡Ɗp@	 ǪOd

� �� İǍǔjO�A�����" � p@ĕį�¥½�EÎ

ǄƛĨĉnƳ^iưƷm�Á©�¡�ȩR�A�

�����" � p@ǧȘo �
� ¿��¡jƱfźZ~�@

�!#���
�!8)59.-8�#-01+3-�j �  sÏǳ]��ȧǌ

jO�A��%� n}gi 
��� Ǫ  Ĥn ��� ǰɂȄƸǦ

ýȳȫ´��ºÁĳȑk^i ��%� nƜǌ]�@ȴĨ

k ��%� S}rȍł@¶���@��¼�@«»Á�@

¢��@�¯�Á@���@²E»Á¢@�¿¨��@

¬½�¼�@¿��@úłołŇďȿj � Ǫøo

70)9-�� ĨĉUļ��dA�

This document is provided by JAXA.



 

�

Ƈ 	�������" � oöƭȕȖ�


�� �����" � oÞðǎȟǻ�

� �����" � oÞðǎȟǻp@üȘĨĉk@ƻćǎŕĪ

ĨĉnȊY~��'���(A�

H
?	I�üȘĨĉDĕį�¥½�EÎǄƛn}�

áǓȹŐǐȋðoƣŏ�

JEM-EUSO jpƟǐ�uvÍȪnöƭjV@ȹŐo

ǘȱȕķȊȂ�Ƒǔ}XĢǌjV�A1020 eV ȁĖo

�¥½�E�ŗháǓȹŐp@ėàŚżjzĔU~m

PA^dUgi@ȹŐoǘȱȕķ�Ģǌ`�qboȕ

ķnboăĭǐƲUO�pajO�AJEM-EUSO n

}gi@[o}QmáǓȹŐǐȋðUŲyiÝǫkm

�A�

ŞŇ@ƊǺİoáǓȹŐ�öƭ^dkV@ƊŪİo

ǐƲUĕį�¥½�EÎǄƛoƛĭk^iǜǌ]�

�ÝǫƌUO�AbQm�q@ƛĭǜŎo�¯�¡½

oǵïmln}�@íŞnboÜƮþĺUąɄjV�

}Qnm�AȒŁ]�iP��¯�¡½oĆŰÚUȴ

ɄoȧƭlS� �&� âǍ'�(n}�zojO�q@ǜ

ǌ]�dǐƲočȵkĆŰÚoĐ]UĐXƦù`�

pajO�A[��íǩ`�[kn}�íŞm �&� â

ǍoíǩUÝǫnm�A�

�

H
?
I�ƻćǎŕĪĨĉ�

ĕį�¥½�EÎǄ�Á³ƛoƭǌ�

ǇĽ�¥½�E�Á³ƛp@ƾĈŚżkƦıŉȫ�

`�oj@ƾŚĀÊǔn}��¸ÀEǱƹoËPk^

ib��ǩŝjV�'	�(Aĕį�¥½�EȹŐUÎǄ

Ųýnŉ~�dŭdPȹŐoȓæz^XpƳŵȜn

}�zooFP�|�¡���Á�£¼�GżĿ@

�Á³ƛUưƊ�ƙy�[knm�A�

ĕį�¥½�E¤¹E¡¼¦oĦů�

¤¹E¡¼¦pƷĀǃnƄXǢgŃ�e�¸ÀE

{ƷĀǃ�×ķVnǈčȵn�d�Ǳƹ`��¸À

Ek^iöƭ]��'	�(Awd@¤¹E¡¼¦ƂǛn

}giŉ~�dÄĚ¤¹E¡¼¦Uŉ�źķV�¸

ÀEzǊƕǨŠo��¾Á�«Ĵn}giĦůjV

�ÝǫƌUO�A�

ėàŚżoĺƫkĐǔoƈǌ�

� ƛĭUĽ�¥½�EŖŹo�»��Ek^iǟǌ

jV�q@boŧ�o}�ǋ�¥½�EoŖŹoȊȂ

�ǆt�[kn}�@ėàŚżo¡²¿�EkĐǔ�

ƈǌjV�A�

ƦƳɄ@ȽŐŭȿĵßoĦŸ�

� �&� âǍoƯňíǩp@ǟŤƦƳɄoǇĽÂĕįn

SY�ĦŸ�ļQAwd@ȨŻřīȴɄUƏ^PżĿ

p@¤¹E¡¼¦ƼȝƓUȢ 	�� ǮnƪR�[kUȧ

ƥ]�iP�A�����" � p¤¹E¡¼¦ŖŹoƊ�í

ǩ`�[kj@ȨŻřīȴɄnƋį�ȩR�ȤÍoĮ

ŞǎmŞĪƧƿjO�A�

ƷĀǣǱĴĮŹoȞȰǎmĨĉ�

�����" � p@ƾĈȉȴðnSPiŭȬmĨĉƳŹj

O�ȠøƷĀĴ@ȲȔǓ@ȸƎmloƷĀǱĴĮŹ�

zȞȰǎnǆt�ǫȿ�ȥ^iP�A�

��� öƭƧƿ�

öƭƧƿp@ŢȗÔĒ@ƷĀ·¤�@b^iïƏ�

��µT~m�'		(AŢȗÔĒp@ƷĶĜFèĶĜȢ


��4G@ǇĽƮF
�ÃǾG@jĽǔnãơÚF�=	�ã

ơG]�d@ǇĹîFL��MG ��½�¶»jO�A

ĖŒêƛF�������54GoÍĴŐĦůUÝǫjO�A

ȗÔĒp � hoȄȊT~m�Ahw�@ĴðĞ@Ŷǒ

ȝĦůûS}rǓŐåɁ@b^iĺƫƲjO�AĴð

ĞpĴŐ� ��	 ǔoĘøȊäǫjŶǒȝnũy�AŶ

ǒȝĦůûpb��wa@ĴǓŐn@hPjǓĀ©½

�nȎó`�A�

ĴðĞp 
șoêě 
��4 oǯĚȼƬɅĔ«¾¥½

¾Á�kſŦń�ȑƏ`� 	 șoåƖĴð¾Á�@Ŀ

ġŋșo¾Á�jĺƍ]��'	
(AǃƁȄȊ 	B4 o

�șo¾Á�Uŕŉ]�@	4�ǇR�ƷĶĜnSPi@

ĹŔȡkĽPŒêƛǙțǔǔlznŞĮjV�[k

�ś^dAFƇ 
@Ƈ �G'	�(A�

�

������������������������������ �

Ƈ 
�� ƒŉ]�d«¾¥½¾Á�ǃÖȄȊoşƅ�

ůȱźUgdǃÖȄȊo � șƢx¾Á���¡p@

ȍłnƨ~�iƌǫǽÛ�Şő]�iP�A�

�

This document is provided by JAXA.



 
 

 

�

�
Ƈ ��� ƒŉ^dǃÖȄȊĴðĞoşƅ� �

ůȱźUgdǃÖȄȊo � șƢx¾Á���

¡p@ȍłniƌǫǽÛ�Şő]�iP�A�

�

�

Ƈ ��� �=� ãơ�ŗhÇƿĦůĚĴǓŐƪǮõ

����

�

�

�

Ƈ ���06:6��-:-+:68��6,;3- ĺƫƲoŕŉ�

�

ŶǒȝpĔȶǲĜȢ 
�4 oĈȝj@Ȣ ���� Șo

³½��¦E¢ĚĴǓŐƪǮõjSS���'	�(A�

İoĴǓŐƪǮõj@Ího �3-4-5:)8>��-33�����@

� İ o �� U ũ w g i Í h o �06:6� �-:-+:68�

�6,;3-�����Uŉ~��AŶǒȝƟƲjp@Ȣ 	�� İ

o ��� Uō���AĴǓŐƪǮõp@ȴĨkǿŴ°¡

¤��UĎǜèǱ^d �� ãơoĴǓŐƪǮõ ��� �

ōQAŶǒȝƟƲoãơƊp �� Ț�¸Á¥½nƹ`

�'	�(A�

ŶǒȝǓŐåɁp@ĴǓŐƪǮõo�¦E¢ƀľ

p@
�ÃǾ\knġƊ]�@ĂɃ^@ƾźnƨ�'	(A

ǓŐåɁ���µp 	�	��	�
	 ǓŐ±½¡oǴÉoÎ

ǄƛnƳ^i@ĽP¡¼�ĵȶkƛěƌ�ŗhŬǥm

¡¼��½�¼�µ�ŞƧ^iP�ǹȬUO�A	 �

¸Á¥½ǖd�oŵǷǓȿp@
�4$ ÆÙjmY�q

m~mPA¡¼�ƀľUǱļ]��k@¼Á�¶·¼

nǁR~�iPd E�oQfǹȬmzoUǡxů

]��A� åƤoéƤĺƫj@ŶǒȝƟƲT~ǱƐ`

�Ȣ 	����Ǿo E�Ƚ�@ñ�ǖi~�d 
��2*79

wjÅŮ`�[16,17]A 
ƷĀ·¤�p@ÎǄƛĦůûk^iǚXŔȡǣoƾ

ĈƷĀožƵ�ŽŘôŔ`�AÎǄƛ�¸ÀET~Ħ

ů]��ĖŒêĴoĐ]p@ƷĀoǙțǔ@ÐoǶȈ

ȶ@ÐǉĽǔnÈƯ`�AƷĀ·¤�pƔêƛ�¶»@

»��Eb^iŢȗÔĒo�¿E E�T~ĺƍ]

��AƔêƛ�¶»pŔȡǣo 11-13Ãm oƔêƛ«

»���T~@ÐǉØǔ�ƭǌ^@ÐǉĽǔ�Ģǌ`

�AboŘȫP�A[okVȫP~��ØǔCĽǔȎ

óǼp@»��En}giïƏ`�ALidar p 355nm
oŒêƛ©½�F20mJ/pulseG� 50Hz oȀǔjŠů

`�Aÿ÷��£½p@ŢȗÔĒn}giġƭ]��A

wd@�¿E E��ōP@ÐoŔń�ġƭ`�[k

n}�boĽ]�Ǡȷnƭǌ`�[18]A 
ïƏ���µp@ĴðĞ@Ŷǒȝ@b^iǓŐåɁ

oĵȶ�ƭǌ`�Awa@ƱfźZƝoïƏn}�@

Ħůûoĵȶ@ÍȪƌ@ƪȅȶmlU@Œêƛ LED
�ōgiġƭ]�@ E�®E�nȐƯ]��AÍȕ@

ƱfźZĲp@ȇƊoǬǈo LED �ōgdëŌĴĭ

U@ŶǒȝoǊƝo¾Á�S}rŶǒȝnƗƿ]�@

b�c�@ŶǒȝĦůûkĴðĞoĵȶoğǪȎÚ�

ġƭ`�Awd@ĤmloŜƞĴĭzǻűĴĭk^i

ȫP�A�

���ƌǫȧƭ�

öƭþûoƌǫp-5,�:6��5,�´¹¾E�ºÁn

}gi@ĩƓz~�iP�'	�(AÕǊöƭ·E¢nS

Pip@ǏĚǎmǭĝĴoĐ]ożĿ@�����" �ȗÔ

Ēo¡¼�ĵȶp5x1019 eVnSPi50N@1020 eV 
nSPi 86%jO�AŔȡoǃƁ15ǔoȾÌjp@

ĴðĞoĵȶUĽP[k@ĘĀ�¸ÀEwjočȵU

ĖP[kmloȴȦj@�¥½�EȃĊƽF50NGp@

3.7x1019 eV wjÙU�AęšöƭnSPip@öƭ

ɂůpƪÜ`�U@�¥½�EȃĊƽpƪƷ`�[17]A�

This document is provided by JAXA.



 

��ņĲn�

�����" � p@ĘĀ�¸ÀEoÎǄT~oöƭnǅƚ`

�ņŲo´��ºÁjO�A[�p@ĕį�¥½�E

ÎǄƛöƭoǻűǎţȖnm�@áǓȹŐ�ȫPdǐ

ȋð�ƣŏ^@ÎǄoüƠȉȴoįçnǅƚ`�Aw

d@öƭýøŨȻĲnöƭƧƿ�ŜȦÓƎÚ^i]~

nĽPĄǞsǕǨ`�[kml@ƃdmǑèoÝǫƌ

zO�A[�~p@ÎǄ��E�ºÁoƢȷĸżÚo

Ƙȏ�hY�zoj@ǧȘoȥƆÎǄèǱoÍȯ�ƺ

QzokĻR�A�

� � � � � � � � � � ȋ� ħ� � � � � � � � � � �

1) http://www-akeno.icrr.u-tokyo.ac.jp/AGASA/ 
2) http://www.auger.org/ 
3) http://taws100.icrr.u-tokyo.ac.jp/ 
4) Y. Takahashi et al., 2009, New Journal of 

Physics, 11, 065009. 
5) T. Ebisuzaki et al., 2008, Nucl. Phys. B (Proc. 

Suppl.), 175-176, 237. 
6) T. Ebisuzaki et al. (JEM-EUSO collab.) , Proc. 

31st ICRC, 2009  
(http://icrc2009.uni.lodz.pl/proc/html, 
#icrc1035). 

7) Ebisuzaki et al. 2009, Tours Symposium on 
Nuclear Physics and Astrophysics - VII, 
pp369-376. 

8)  A. Santangelo et al., 2009, Tours 
Symposium on Nuclear Physics and 
Astrophysics - VII, pp380-387. 

9) K. Greisen 1966, Phys. Lett. 16, 148. G. T 
Zatsepin, V. A.; Kuz'min 1966, JETP Phys. 
Lett. 4, 78.  

10) K. Shinozaki, et al., 2009, Tours Symposium 
on Nuclear Physics and Astrophysics - VII, 
pp377-379. 

11) F. Kajino et al. (JEM-EUSO collaboration), 
2010, Nuclear Instruments and Methods in 
Physics Research A 623, 422-424. 

12) Y. Takizawa et al., (JEM-EUSO collab.), Proc. 
31st ICRC, 2009  (ibidem #icrc0792). 

13) K. Maekawa et al., (JEM-EUSO collab.), Proc. 
31st ICRC, 2009 (ibidem #icrc0103). 

14) Y. Kawasaki et al., (JEM-EUSO collab.), Proc. 
31st ICRC, 2009 (ibidem #icrc0833). 

15) F. Kajino et al., (JEM-EUSO collab.), Proc. 
31st ICRC, 2009  (ibidem #icrc0711). 

16) M. Bertaina et al., (JEM-EUSO collab.), Proc. 
31st ICRC, 2009 (ibidem #icrc0326). 

17) M. Casolino et al., (JEM-EUSO collab.), Proc. 
31st ICRC, 2009 (ibidem #icrc0770). 

18) S. Wada et al., (JEM-EUSO collab.), Proc. 
31st ICRC, 2009 (ibidem #icrc0724). 

19) N. Inoue et al., (JEM-EUSO collab.), Proc. 
31st ICRC, 2009 (ibidem #icrc0934). 

 

This document is provided by JAXA.




