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ÄtÅbÆ ]`_�UXÇWÈ³ÉËÊlÌ§Í ¡pÎvÏ ¿ ¤°«� u½wfyÐz�|°}¬Ñ ¤ �d� Å¬ÒnÓ§Ô �Õ����¿v¾x� ¢t£t¤bÖ�ªr× _
uØw®yÙz�|�}dÃhy Ä�ÚtÛdÜtÝßÞ ¿h_àÀbuÁwryÂz~|h}°á ª¬â �hÍ�� «t ulwryÙz~|~} ¤®ã�äàåÕæ½ç
è^é y�ênë ÅpÒtÓ§Ô �íìnî½�v¾x� ¢®ïñð°×t£t¤½¥°¦§¤°Ö�ª _ «ròñó§ô |hõ~y^ö ¤f÷ Ú ªbønù,ú~¡~¢
ûtü�ý§þdÿ�� y½ör¿�� ¡�� Í ¡ ö þ�� ¤ á ª _	��
xõ þ z� Ô � Öñ¤ � è�� ¤���¤ Å�� Í��

� ¦^ª�� � Ô � ¢�� � è ª�� o������	�� �!vy Å�" ú _$#&%�'�Ñ å)(�*	+ Ô ¢-, è ÿ	. }�y0/1�
«d3254	6 Å�798�: �	�� ;!dy=<?> ¤�@;A Å (�*	+ Ô ¢�� � è ¿ ¤®æ½ç è^é yCBED × _ , è ÿ	.
}hy$/1� «d3254	6 ¿ (E*E+ Ô �=F ªCG�H Ô � ¢�I Í åKJ5L,å Å�M-NPO�Q�R-: _	S þ /T VU ÿXW
«nòÁóxô |�õ~y½ö Å ÷ Ú ú®¡~¢
Y=Z úh¡®«ròñó§ô |~õhy½ö ¤X[�\ s À^] ÁªC_ Ô �a`�b × _�cXUed f&gEchd f^� «�,å�i   ¡~¢VI Í

ª \½]`_=j�k « Ì Æ�7�ÅhÔ �l] �ª�mÁú : × _=nvê i�o;p �rqs>bÍ ¡~¢
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¥ ¦5§ ¨
cew©c u½w�y¯z�|°} dªdªd^dªd«dªd¬d«dªdªd^dªdªd«d¬dªd«dªdªd^dªd«d¬dªd«dªdªd^dªdªd^dªdªd«dªd¬d«d Ç
cew U u½w�y¯z�|°}Õ�§�d^dªd«dªdªd^dªdªd^dªdªd«dªdªd^dªdªd^dªd«dªdªd^dªdªd^dªdªd«dªd¬d«dªdªd^d Ç
cew©v I ÍØ�r¿ ¤ �t� ¦r®5¯ dªdªd^dªdªd«dªdªd^dªdªd^dªdªd«dªd^dªdªd^dªdªd«dªd¬d«dªdªd^dªdªd«d°chc

cew©vew±c �³² ²�´ ¶ g�� ± Ê � ´ É ±³¹¶µ ´ ¿ ¤�·	¸ uÁwryÙzp|h}º¹ Ò dªdªd^dªdªd^dªdªd«dªd¬d«dªdªd^d°cec
cew©vew U »�¼�uØw�y¯z°|�})¹ Ò dªd^dªdªd^dªdªd«dªdªd^dªd^dªdªd«dªdªd^dªdªd^dªdªd«dªd¬d«d°cXU
cew©vew±v � ��½¿¾��d� d¬d«dªdªd^dªdªd«d¬dªd«dªdªd^dªdªd^dªd«dªdªd^dªdªd^dªdªd«dªdªd^dªdªd^d°cWÈ
cew©vew f I Í	<?> ¤ �n� dªdªd^dªdªd«dªdªd^dªdªd^dªdªd«dªd^dªdªd^dªdªd«dªd¬d«dªdªd^dªdªd«d°ch�

À Á=Â=Ã�ÄÆÅ�Ç�È�É�Ê=ËEÌ�Í�Î$ÏlÐ;Ñ«Ò=Ó�Ô=Õ×ÖÙØÛÚXÜTÄÞÝ�ß � Ô�Õ	à ¥há
Uew©c ��� ¤Câ î d«dªdªd^dªd«d¬dªd«dªdªd^dªdªd^dªdªd«dªdªd^dªd^dªdªd«dªdªd^dªdªd^dªdªd«d¬dªd«d°ch�
Uew U ��� ¤�¥h¦ d«dªdªd^dªd«d¬dªd«dªdªd^dªdªd^dªdªd«dªdªd^dªd^dªdªd«dªdªd^dªdªd^dªdªd«d¬dªd«d°c �

Uew Uew±c uØw�y z�|�} �§� ¤�ã � õ®y�ö ¤ Ò§Ó d¬d«dªd^dªdªd«dªd¬d«dªdªd^dªdªd«d¬dªd«d°c �
Uew Uew U ÒtÓ�ä=å dªd^dªd«dªdªd^dªdªd^dªdªd«dªd¬d«dªdªd^dªd«dªd¬d«dªdªd^dªdªd«d¬dªd«dªdªd^d°cWÇ

Uew©v u½w�y¯z�|°}vÃ�y Ä d^dªdªd^dªdªd«dªd¬d«dªdªd^dªdªd«d¬d«dªdªd^dªdªd«d¬dªd«dªdªd^dªdªd^d1UXV
Uew f Ã°y Ä�æ ulöry dªd^dªd«dªdªd^dªdªd^dªdªd«dªd¬d«dªdªd^dªd«dªd¬d«dªdªd^dªdªd«d¬dªd«dªdªd^d.Uec
Uew È ç�è�é + y d«dªdªd^dªd«d¬dªd«dªdªd^dªdªd^dªdªd«dªdªd^dªd^dªdªd«dªdªd^dªdªd^dªdªd«d¬dªd«d.Uhc
Uew©� ê�è�é + y d«dªdªd^dªd«d¬dªd«dªdªd^dªdªd^dªdªd«dªdªd^dªd^dªdªd«dªdªd^dªdªd^dªdªd«d¬dªd«d.Uhc

ë ìîílï�ð�ñrò�óõô	ö�÷�Ô�Õ�ø T5ù À�À
vew©c «� uØw�y z�|�} ¤ Ò§Ó dªd«d¬dªd«dªdªd^dªdªd^dªdªd«dªd^dªdªd^dªdªd«dªdªd^dªdªd^dªdªd«d.UXU
vew U «ròñó^ô |°õ®y�ö°d^dªd«dªdªd^dªdªd^dªdªd«dªdªd^dªdªd^dªd«dªdªd^dªdªd^dªdªd«dªd¬d«dªdªd^d.Uev
vew©v £t¤�ú ¤ î�û dªdªd^dªd«dªd¬d«dªdªd^dªdªd«d¬dªd«dªdªd^dªd«d¬dªd«dªdªd^dªdªd^dªdªd«dªd¬d«d.Uüf

vew©vew±c ·=ý�þ dªdªd^dªd«dªd¬d«dªdªd^dªdªd«d¬dªd«dªdªd^dªd«d¬dªd«dªdªd^dªdªd^dªdªd«dªd¬d«d.Uüf
vew©vew U ÿtmhê�� p d¬d«dªdªd^dªdªd«d¬dªd«dªdªd^dªdªd^dªd«dªdªd^dªdªd^dªdªd«dªdªd^dªdªd^d.Uüf
vew©vew±v é +���� dªd^dªd«dªdªd^dªdªd^dªdªd«dªd¬d«dªdªd^dªd«dªd¬d«dªdªd^dªdªd«d¬dªd«dªdªd^d.UWÈ
vew©vew f ��
võ þ z� d^dªdªd^dªdªd«dªd¬d«dªdªd^dªdªd«d¬d«dªdªd^dªdªd«d¬dªd«dªdªd^dªdªd^d1UXÈ
vew©vew È ��� d«dªdªd^dªd«d¬dªd«dªdªd^dªdªd^dªdªd«dªdªd^dªd^dªdªd«dªdªd^dªdªd^dªdªd«d¬dªd«d.UXÈ

vew f ûfüñýnþ®ÿ�� y^ö _ � o��������C ;!dy~_ , è ÿ=. }®y$/¶� «�3254=6 Å�7�8 ¡ é
+ y dªd^dªdªd^dªdªd«dªd^dªdªd^dªdªd«dªdªd^dªdªd^dªdªd«dªd^dªdªd^dªdªd«dªd¬d«dªdªd^dªdªd^d1UXÈ
vew f�w±c é + ä=å å��	� dªdªd^dªdªd«dªdªd^dªdªd^dªdªd«dªd^dªdªd^dªdªd«dªd¬d«dªdªd^dªdªd«d.UXÈ
vew f�w U û�ü ýtþ�ÿ�� y�ö0dªd«d¬dªd«dªdªd^dªdªd^dªdªd«dªd^dªdªd^dªdªd«dªdªd^dªdªd^dªdªd«d.Uh�
vew f�w±v � o=�����;�r �!vy dªdªd^dªdªd^dªdªd«dªd¬d«dªd^dªdªd«dªd¬d«dªdªd^dªdªd«d¬dªd«d.UXY
vew f�w f , è ÿ;. }hy / � «d�2=4	6 d«dªdªd^dªdªd^dªd«dªdªd^dªdªd^dªdªd«dªdªd^dªdªd^d.UWY


 �	��Ë���-ï��XÔ=Õ Àe¨
f�w©c ¥°¦ å)â î d«dªdªd^dªd«d¬dªd«dªdªd^dªdªd^dªdªd«dªdªd^dªd^dªdªd«dªdªd^dªdªd^dªdªd«d¬dªd«d.UXÇ
f�w U ��U,z . U�� dªdªd^dªd«dªd¬d«dªdªd^dªdªd«d¬dªd«dªdªd^dªd«d¬dªd«dªdªd^dªdªd^dªdªd«dªd¬d«d.UWÇ
f�w©v �§y½ö���� ý �3�§Ä d^dªdªd^dªdªd«dªd¬d«dªdªd^dªdªd«d¬d«dªdªd^dªdªd«d¬dªd«dªdªd^dªdªd^d vXV
f�w f �=F ÒtÓ ¤C�5� dªd^dªd«dªdªd^dªdªd^dªdªd«dªd¬d«dªdªd^dªd«dªd¬d«dªdªd^dªdªd«d¬dªd«dªdªd^d°vec
f�w È ��� dªd^dªdªd^dªdªd«dªd^dªdªd^dªdªd«dªdªd^dªdªd^dªdªd«dªd^dªdªd^dªdªd«dªd¬d«dªdªd^dªdªd^d vhv
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� ���! #"%$'&%(*),+.-/�103254768-5),"%25�! ë!

9;:=< >@?BA�C7D	>FEHGJILKNM O*OPOQO*OPO*O*ORO*O*ORO*O*OPO*ORO*O*ORO*O*OPO*O*ORO*O*ORO*O*OPOTSVU
9;:=W >@?BA�C7D	>FEHGXORO*OPO*O*ORO*O*ORO*O*OPO*O*ORO*O*ORO*OPO*O*ORO*O*ORO*O*OPO*OQOPO*O*OROTSYU

9;:=W;:Z< [	\ OPO*O*ORO*OPOQO*OPO*O*ORO*O*ORO*O*OPO*O*ORO*ORO*O*OPO*O*ORO*O*ORO*O*OPOQO*OPOTS^]
_ 03`R+a25 cb!d7eHf@gihkjJlnmpoJq r3s
];:=< K�M@tvu�w OPO*O*ORO*OPOQO*OPO*O*ORO*O*ORO*O*OPO*O*ORO*ORO*O*OPO*O*ORO*O*ORO*O*OPOQO*OPOxU!y
];:=W z|{~}���{�� O*O*ORO*OPO*OQOPO*O*ORO*O*OPOQO*OPO*O*ORO*OPOQO*OPO*O*ORO*O*ORO*O*OPO*OQOPOxU3y

];:=W;:Z< �BD	���k��G ORO*O*ORO*O*OPO*OQOPO*O*ORO*O*OPOQOPO*O*ORO*O*OPOQO*OPO*O*ORO*O*ORO�U!y
];:=W;:ZW ��D�������� ORO*O*ORO*O*OPO*OQOPO*O*ORO*O*OPOQOPO*O*ORO*O*OPOQO*OPO*O*ORO*O*ORO�U!<
];:=W;:ZS ����� O*O*ORO*OPO*OQOPO*O*ORO*O*OPOQO*OPO*O*ORO*OPOQO*OPO*O*ORO*O*ORO*O*OPO*OQOPOxU3W

];:=S ���L��DL� OPO*O*ORO*OPOQO*OPO*O*ORO*O*ORO*O*OPO*O*ORO*ORO*O*OPO*O*ORO*O*ORO*O*OPOQO*OPOxU!]
];: U ���LGx}�z�C��7>@E�G O*O*ORO*O*OPO*O*ORO*O*ORO*O*OPO*ORO*O*ORO*O*OPO*OQOPO*O*ORO*O*OPOxU!]
];:=9 ���Q�i�i��������IB�J�	� OPO*OQOPO*O*ORO*O*OPOQO*OPO*ORO*O*OPOQO*OPO*O*ORO*O*ORO*O*OPOxU!]
];:=] �� �¡J¢�£�¤@I�¢�¥J¦|I¨§J©ªO*O*ORO*O*ORO*O*OPO*OQOPO*ORO*O*OPO*OQOPO*O*ORO*O*OPOQO*OPOxU!«
];:=¬ �� �¡J¢�£�¤@IN�®���I¨¯J©ªO*O*ORO*O*ORO*O*OPO*OQOPO*ORO*O*OPO*OQOPO*O*ORO*O*OPOQO*OPOxU!°
];:=« ��±~t�²�³J´�¡�µ�¶k��·�D�tkI�J®7�¸OPO*O*ORO*O*ORO*OPO*O*ORO*O*ORO*O*OPO*O*ORO*O*OROT9;<

];:=«;:Z< ¹�ºJ±|IB¯�© ORO*O*ORO*O*OPO*OQOPO*O*ORO*O*OPOQOPO*O*ORO*O*OPOQO*OPO*O*ORO*O*ORO»9^W
];:=«;:ZW J®J� O*O*ORO*OPO*OQOPO*O*ORO*O*OPOQO*OPO*O*ORO*OPOQO*OPO*O*ORO*O*ORO*O*OPO*OQOPOT9;9

];:=° µ�¶k��·�D¨¼�[�½¾ORO*OPO*O*ORO*O*ORO*O*OPO*O*ORO*O*ORO*OPO*O*ORO*O*ORO*O*OPO*OQOPO*O*OROT9;]
];:=<;y1¿�À O*ORO*O*ORO*O*OPO*ORO*O*ORO*O*OPO*O*ORO*O*ORO*O*OPO*ORO*O*ORO*O*OPO*OQOPO*O*ORO*O*ORO»9^]

Á Â�Ã Ä d
Å Æ�Ç�È�É�Ê1Ë�Ì	Í�Î	Ï�Ð�ÑiÒ e�f1g�h�o�q _3s
��:Z< K�M@tvu�w OPO*O*ORO*OPOQO*OPO*O*ORO*O*ORO*O*OPO*O*ORO*ORO*O*OPO*O*ORO*O*ORO*O*OPOQO*OPOT]^y
��:ZW ��D����k��G O*O*ORO*OPO*OQOPO*O*ORO*O*OPOQO*OPO*O*ORO*OPOQO*OPO*O*ORO*O*ORO*O*OPO*OQOPOT];y
��:ZSÓz|{~}���{�� O*O*ORO*OPO*OQOPO*O*ORO*O*OPOQO*OPO*O*ORO*OPOQO*OPO*O*ORO*O*ORO*O*OPO*OQOPOT];y
��: U ��DL�����J� O*O*ORO*OPO*OQOPO*O*ORO*O*OPOQO*OPO*O*ORO*OPOQO*OPO*O*ORO*O*ORO*O*OPO*OQOPOT];<
��:Z9ÕÔJÖ1��DL� OPO*O*ORO*OPOQO*OPO*O*ORO*O*ORO*O*OPO*O*ORO*ORO*O*OPO*O*ORO*O*ORO*O*OPOQO*OPOT]^<
��:Z]Ó���LGx}�z�C��7>@E�G O*O*ORO*O*OPO*O*ORO*O*ORO*O*OPO*ORO*O*ORO*O*OPO*OQOPO*O*ORO*O*OPOT]^<
��:Z¬Ø×,ÙÛÚaÜ Ý,Þ3«RßNÔJÖáà�âN 7¡�ã1Gi����tkI�ä�§ ORO*O*OPO*ORO*O*ORO*O*OPO*O*ORO*O*ORO*O*OPOT]^9

å æ�ç `èe�é�hBêJë�ì~í�î	ï	ðiï�ñ�e�é�hHòió�ô7õ�ö _ Á

÷



ø ù ú

< ûVüþýiûYÿ��������	�	
�����������������������! #"�� OQOPO*ORO*O*OPO*OQOPO*O*ORO*O*OPOQO*OPOT<^S
W $&%('*),+.-!/103254	6�7��18983:�;<�! >=!?A@&BC�ED9FG8IHKJMLONQPSRCTVUSW�PYXGZ9H\[�]^D9_C`baEc�d

eCf ?A@&BAgihj'*),+.-!/10�k�l��b�nmj��oAp<qbrts�u,�!v	wyx&z�BC�ÕO*O*ORO*O*OPOQO*OPOT<^S
S $&%('*),+.-!/101�1254	6�7�{jx�|*}�l&~#�1�&�&+#�	�A���5���1DGF98�H�JMLON�PSRCT�USW�PSX9Z9H\[�]

D9_C`baEc�d enf B�gihj'*)1+.-!/10�kE�(�����S��HK����~��1�&�&+��3�*���b�(}��9H�8!'*)1+
-3/10�k�gihj'*),+.-!/10	z*�E�*�\���	�����#@n� OQOPO*ORO*O*OPO*OQOPO*O*ORO*O*OPOQO*OPOT<VU

U r\'*),+.-!/10 ��¡b�n¢�£<�E¤	¥�¦	§ O*OPO*O*ORO*O*ORO*OPO*O*ORO*O*ORO*O*OPO*OQOPO*O*OROT<;¬
9 ¨A©JýC��ª,§b%�«(¬�	®Lý��!¯�°�±�²��1³S´S�SWiR�µ f ?A@&BC� O*ORO*O*ORO*O*OPO*O*ORO*O*OROT<;«
] ¶¸·º¹»LODGN*û¼¤1¥¾½¼¿�À,a!Á1Â e f B�DGF98�H�JMLON�PYRCTVUSW�PSX9Z9HÃa(��Ä�ÄÅLOÆÇHiÈMÄÅ�9PSJMÉSH�Z1ÄÅF9JMJMHKXiÊËÆiFGPYÌÍT�L

H�ÎVPSÌMÊMT�ÏÇÐGv5w	Ñ<Ò1a&�E~#�E���&+n�	
	�<Ó!�.-\Ô���Õ5k,'�)1+Ö-!/E0���¡&��×<@3¢(£	�(Ø#k
Ù Ú�ÛÍÜ ��ÝnÞ	��ß�à ÜYá � ÛMÜ ��âäã�å��(æ#�&ç1+&è�a1��¡^=�}	é	a&êABC� O*O*OPO*OQOPO*O*ORO*O*OPOT<^°

¬ ¶¸·º¹*x�ë&ìABn'*)1+í-!/10�î!+�Õ&��ï&ð OPO*O*ORO*O*ORO*OPO*O*ORO*O*ORO*O*OPO*O*ORO*O*OROTW;y
« D9FG8�H�JMLON�PYRCTVUSW�PYXGZ9H �nñ	c<ò OPO*OQOPO*O*ORO*O*OPOQO*OPO*ORO*O*OPOQO*OPO*O*ORO*O*ORO*O*OPOTW^W
° ¤5ó���Ó��í-QÔ��5Õ���û ÿ l�Ø	ój��Ó��.-ôÔ��5Õ���û ü ��õ���öEl,NÖ÷�À1«*�Eø�ù*�Eú�ûj�

�E�(�El�üb�ôý#�(p�p�þ�}jÓn�.-ºÔ���Õ(a�êAB ��ÈÿP�Ðä�<_����*�(é1l1È�� ÐË� `����*�(é	a�êABô�¾W^W
<;y �	��
�</�ç1+Aè,�nñ��ò1�yè�+��j� -���-Q�A���#ð�Ô����n®y��"������jxn°*�El���«*�

~��1�&�&+��!d� #"jBC� O*O*ORO*O*OPO*O*ORO*O*ORO*O*OPO*ORO*O*ORO*O*OPO*OQOPO*O*ORO*O*OPOTWVU
<;< !"�$#�«��&%^B('jx&z*�¼l�)"*,+�ð,ý.-,+�è1�&/�0A"jBC� O*O*ORO*O*ORO*O*OPO*OQOPO*O*OROTW;]
<;W 1�2�3�4y�5Eï�6�+(a+�ð,ý.-,+�+87Cð90j�9:�/�0A"jBC��0^�5Eï�6�+��<;�v�=��<x�> þ
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Cosmic Ray Test
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Cosmic Ray Test
cross talk check
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cross talk check
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1layer

21cells(2cm*21=42cm)

Segmented aluminum
   Thickness 0.6mm

Liquid scintillator
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Energy deposit (GeV)
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Energy Resolution
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8 GeV Electron

Straight Section
 (JASRI/SPring-8)

Laser Hutch (JAERI)

Experimental Hutch

BL33LEP

Detector

�

� �"w !yx&z|{8{8z|%(}Y~?���5�\�5�����s�p6

� �R�������5�-����� � � � � �
� �
���A  os¡£¢J¤¦¥¦§©¨\ªR«¬0`Ob2d mA®-¯±°A² ¬�³¨�´¶µ¸·J·º¹¼»¾½À¿ÁµsÂ5Ã2Ä±ÅÆ¹2·Ç¿ ] Ã

¨¸Ä-È�É¸´-Ê�ËJÌ-Í�ÎJÏ:ÐRÑ©Ò�ÓYÔ¦§ m7Õ-Ö:× S:Í�Ø-ÙDÚÜÛÞÝàß�á âÞã|ä[å$æ�¨�çº¬ Õ±è�Õ Ï:éJêJë:Ð�Ñ
Ò�ÓRÔ¸§ m
ìhí(î[î�íyï Ýð7§�ñYò¦ó�Ó-¨¸É-ôRõ÷öùø-ú °2ûFü5ý�þ

ÿ���� �����
	��
���A � Ó5ô������5¢������s§:¢��\Ó m����£°� ¨A´5o�¡!����"$#p§�Ô m�% e:d °'& e
(?´*)

+ °',.- É0/�12�43J§pq-rJt °$5�6 ( ýpþ

ÿ���7 8 9 :<;=9?>
@ m Ò4As¢��\Ó�B   ´7ø-ú m ÒDC�öFEDCHG ° ´ðA§JñRò7ó©ÓA´ öI"�J�K�L °'M�N:ý�O §YÔQP<R

S ´2T.U�d m�V ¨�W�X�«
¬ þ

Y[Z]\[Z_^ `ba�cedDf.g
h�i*j ôRõ¾ö ø-ú   ÛÞÝàß�á âÞã|ä æ j ìhí(î[î�íyï Ý ð7§JñRò¦óJÓ�¨pÉ û�ü�ý5þ¦ìhí(î[î�íyï Ý±ðp§�ñYò7ó

Ó   ´k�¦§�l¦Í!mHn*o
pQq ® «
¬�r<s�"aÓ�tH´.�¸§�l¸Í�Ï S m2u - É�çº¬0�s§�l4vkC'wa´�TkU$x
° Ùyu�«
¬ øsú�vkC'w�ppÄÅ{zÆ¬ þ}|Æî�~ ¨ ðA§Jñ©ò7ó©Ó j ²0����|�°'� ( ý�� ����� þ
�:§2l�vkC�wYÄ£Å��s§�l�Í ° rys�"aÓ4t-æ j n<o¨2ªe(5ÉH�b��(\´y���sÓ}G öÇÓ����*�y�¶¨

� ü É2�*�J«¬2JsÓ*��� Ú��5§2l0nyo¸Í�å ° ø�ú�vDC�wb�!pQ�*�J«
¬ þ @ jH  ´2�b�.¡ + ý n�o j
/�1��43©§ °'¢b£ «£¬�Ô�3YÓbt�T.U$xDmHr*s�"?Ó�t j æ'¤c¨AÙyu¥(�É©ç � ´

¦[§�¨ äª©¬«®�¯ ¦[° Ú²±´³[å
j�µ B¸´-ø:úDvkCIw�� j �b��J:Ó*��� j /D12�b3�§ °$¢�£ «
¬�¶�m<U$·�¬ þ

¸ w



707mm

DC3DC2

Dipole(0~1T)
TOF

860.5mm 400mm

2951mm

Veto

Counter
PMT

Converter

Scintillation
fiber

Plastic
scintillator

2261mm

170mm

220mm

1403.5mm

800mm

400mm

DC1

¹»º½¼¿¾yx&z|{8{8zÁÀ(}Y~?���5�\�5�����s��Â

øRú�vkCIw ¨  �Ã*Ä ¤OÄ
Å< ïÆÅÈÇ ��É�ÓºÔ¦§ Ú�Ê�Ë� ïÆÅÈÇ p�ÌbÍ¸å ´��-ÓyÎ©§YÔh´ÐÏH"�Ñ ö
w�Ò¦Ó�ÎR§cÚ�Ê*ËÔÓÖÕkp$Ì�Ípå � ´2×�Ø<n¸¡*ÙJ´�ÓÖÕÈÚ�ÛÜÓÖÕ î ÛÝ)�(2É �c� j T!U'x j V ¨2Ù*u�(2ÉRç ¬
Ú |Æîª� å þ  ïÆÅÈÇ   ´¦ø:úDv�C�w � ��Þ ÃbÄ ¤�B����k( ý nyo:´bß�nyo j ó�à ÓÁö °Há�â «£¬?³¨
u Ä + É - ¬ þ @ j�ã ó4ä   ´�å
¡ ��æ�æ Ú ~ªçÜ~ª~ Úè±�éHê åìë �ª��æ�æ Ûªí.¡ �ª��æ�æ B�çº¬ þ
�sÓ0ÎJ§�Ôs¨I���
( ý J-Ó0���   n*oÐîïß2n0o-ªb�yz0q ®c°�ð @ (?´0��z�( ý n�oÐîñß2n�o:ª

  Ë Ä j ×*Ø<n�¡�Ù¨ � ü É¸´�ò"Úôó�å ¨
õ Ú÷ö{ø¿ùûúªü åýú ~�ç î�þ Ú²ÿ�å j�������� °��Æü É �
	 Å + ¬ þ h
ibj ø-ú�B   ´!�sÓyÎ:§ Ô   å
¡ ¹ æ�æ Ú ~ªçÜ~�� é ê å ´bë µ æ�æ j� °��y, ( ý�þ �¦ÓyÎJ§�Ô j Ë Ä
¨  �� � �ªæ�æ j G-ò¦õ�wkC2A¦¢JÓ0w��¸§¸ô��7Ó4tyÑ���ó*Î:§¶Ú�Ê�Ë÷Û Õ������ p$Ì�Í¸å mFµ���� �! 
" ¨$#�%:ÉRç � ´�n0o?î´ß$n0o-ª j �*�'& °�(�£ «£¬ þ Ñ��aóyÎR§sÄ±Å j ¢�ÓHw��s§¦ô)�AÓ�t Í j
*)+�, (s¨  .- â «0/ æ «2143 Ö Í4n*o!5�6�7�m ,k- Å + É - ¬ þ4|¶î Ú\¨y��Ó�Î-§YÔ�p7¢JÓ�w��s§�ô.�
Ó�tyÑ��7óbÎ:§ j98!: °$� « þ
n�¡bÙ j Ë Ä ¨   n0oJ´yß2n�o j�;�< °�(y£ «c¬ ³ j Ï�"'Ñ ö¬w<Ò¸Ó�Î:§�mFµ>=©ç � ´b) j Ë

Ä ¨ �c� j TkUIx ° Ùyu.( ý�þ T�UIx j ÃyÄ ¨   å�¡ ��~ªæ�æ Ú ~�ç ~ Úèé ê å ´Hë � Ú æ�æ ´�í.¡ ��~ª~�æ�æ j
ö$"�Jy�<É¦ÓYÔºÚ�ÊbË Å@? � ©Ôp�Ì�Í¸å ° Ù<u.( ý7þ ¡'A j Õ�B ¡ypa´¾ö�"'J��*É�ÓRÔ j�C u °ED Í
¶¨ � ü É¸´�TkUIxc¨��y��«£¬�n0o j�F'G�H °EI*£ «
¬�¶}mbU'·¶¬ þb|¶î�î ¨ ��� j T�U$x�p?´ ö
"�J���É�Ó©Ôp§ j Ùyu�JLK °'� « þ
h}iyj ø¦ú�B   ´'T}U'x j!M�N�O'P °RQ ¬Qn0o jEF'G�H mA´$n¸¡bÙ�n Ä ä ~ª~TS j!U
V �XWÜ� © « ZYX[

p�\)]Z^ V Å@? � © j�C u�_ I*£ ( ýpþ n'`*Ù*n Ä _ba ~�~�Sdc.e Ú ~�~�Sdf B!g�h�¡$ij]�¶ V ��k�lnm
��WÜ� © « ZY�[ coe�~�W ±Á© « ZYX[ f B jEpLq!j�F�G'H!j n�osr®ßHnyoLt j9uwvyx _ �Lzw{ ]�¶�m
|I·}]$~

Y[Z]\[ZÜ\ ��a.�
���j�
|�� ± Vnuwv�x _E��� { ]  �j������!v)�!���!� _ �}��� ~

u�v�x ��� j��������!��� m ÿ��>� ö��!������� �Z� ù ¦ ÿ�¡s¢w£¤]R~

¸ ¼



¹»º¦¥ ¾�§Z¨E©�ª!«$¬®�¯E°�±

²�³'´�µ�¶ ¢ � m�·¹¸ �X� ¸»º�¼n½�¾ ´E¿ |�ÀÁr4ÂÄÃ�Å0Æ�Å�ÇÉÈ>Ã@Ç Ê º�Ë@Ì t ´�u�vwx
Í m'Î�Ï�Ð�ÑoÒ�Ó�Ô�Õ ¿
|�À ´9uwvyx�Í _ m�Ö}Ï ´ ¼ Ãw¢9× z�����Ø mÚÙ>Û ´ ¼ Ã�_'Ü�ÝdÞEi l ����� _�ß�àbÞEiá]ZâLã
Ð £ k � ~wä�å�æ m�çè¼ Ã ´!uwv�x ���.é V àáêL] ub�áë�x�ì�í é � m Ê ºîËïÌjð�ñ�ò�ó _�|�ôoÞ
i m �������!�jV�õjö � ~¤÷ ��ø é m�ù.ú!û�ü ´�ý
þ ¢ � m�·¹¸ �X� ¸»ºî¼�ÿè¼ Ã._ ¸»º�¼ Â m'Î�Ï ´$¿
|�À ÿè¼ Ã�_�� Ì�·¹º Í���� �9� ~
¼ Ã ´ Ü�Ýb_��	� { ] Ø�
 Â Ã Å0Æ�Å cje ´���o´�� È>Ã����b_�ä'å	��å ´�� È Ã¤¢���� Í k � ~

÷ ��� � m � Ì�·¹º mn¸»º�¼ ÂZä�å��!å
¢�× z���� Â Ã Å0Æ�Å ���)´���� ÷�¢L£w]$~�� ´ ��� 
	!�" m Ù�Û
´ ¼ Ã Ð ì$#&%��(' 
 Ü�Ý Ð ×
å l�) ] ´ Ð ���¤|�*�]$~

�E�Z�,+�-)� m/.�021235476 ´8�7��9/:5; {=<�Ø ´?>�vÚ�@9 A <�Ø�
 m�ç � È>Ã 
 B ôbÞ$å < ~
²�³'´:�; ¢ �5>�v �DCw�FEHG�IKJMLONQP 
8R�S}��� ~T��å � m2.�0$1$374U6 c.e ´ ðwñ�ò�ó 9�V ð �
WUX v&Y ¢?Z l!m |�ô Ð >�vs� 
 � f�<\[]
�R7S}� l_^ ; �9� ~T� ´2>�vs�DCy�a`cb Æed Âf�hg µ�¶

?i )9l >�vÚ�jC�´	k l 
?mn< o	p vè�E��q�r�v�í
´ W&s ó C m �Ht GKuvLONQP 
/w&x lzy|{$}�) ~$~ ó
� >�vè��98A <,�w{ å�� m � ´��5��´2>�v �DC ¢��� �� ) ~ ���� m r�vLí Wns ó ��� �E���
+�-n9 × < � Í 
2m å�� m ¿ |�À ´�����´?>�vs�DC_� ¾ 9 ��� �mU� å	� m=��m ) ~¤ä ´� 
 �
� l ���7��� ¢ � ×$��� l�) m ) ~

��������� ���� 
²�³�´8:7; 
,¡ ÿ ��� :�; À � m�¢�£ %�ë¹ì��\¤_¥¤´ £ %�Y.� % ñ_¦ �.��§�¨�© ¢L£ <\ª5« �

¬ 
 �8 Þ �H®,®,¯ IH°�±�²K³´¶µ�´ ¢ 9 ÿ�)?· ª ÷]¸�¹ m ÷�¸�º 
 ¿�» À ´8¼5½ ÷ m�¾ ½ ÷ 9 änå��9å?¿�À ª
 Þ I t ¹ ®,® ´$Á óaÂ�ÃnÄ2Å ½�ÆÇGHÈÊÉÌË_G�ÈÊÉ m?Í�Î�Ï GHÈÊÉ ´ ~ ó 9�A " m�Ð ¬ 
5Ñ Ï�Ò�ÓnÒ ~ ó

Ô ¥



Õ×ÖØÖÚÙ5ÛÝÜhÞ�ßàE¨�«Rª�¬®�¯E°�±�áâ8ã�¬n«$¨�äE¬8å?æ�ç�è ¬êé�ëêì$í\î&ïñð_ò�óôá

TRIG

VETO

SCIFI

KOBE ADCLEPS ADC

LEPS BUSY

        KOBE
BUSY CLEAR

Gate
Generator

stop

VISUAL
SCALER
KOBE
SCALER
LEPS
SCALER

start

VISUAL
SCALER

KOBE
SCALER

LEPS
SCALER

KOBE
ADC GATES

LEPS
TDC STOP

Õ×Ö Ô ÙöõH÷ùøÊúüûHýÿþ��9¬���ª!«�����æ	��ò�
]ÛÝÜhÞ�������\ä

� x · ª ~ ó ´�� ¾��
ð %2¤��2¨ ð�� % . 9��� Þ � < ·"! 
 m ���$# ¯ ·&% P('*)HJ+�,.- Ã d ¹ GHG ��µ
90/ �21 · ª ~ ó �]��3 ð %2¤��2¨ ð4� % .4��5�6 E t��H®,®73 �$8�9�: �"; ì=<�¨ Ä�m�5$> À <

Ô Ö



KOBE SCIFI ADC Distribution
150 200 250 300 350 400

L
E

P
S

 S
C

IF
I A

D
C

 D
is

tr
ib

u
ti

o
n

50

100

150

200

250

300

350

400

lscifi:kscifi

Õ×Ö@?ÚÙBADCFEHG=I0JKGù÷ùõMLON&P0Q�÷SRT�VU WYXZ
$õ[R[\^]B\`_ba�ced�Q	f�g

20mm

h
=1.5mm

0.6mm
20mm

Beam
Direction

a

b

c

d

e

v

w

x

y

z

iDjlk�mn�oSpDq�r
sutDvDw nDxzy|{~}��Z��r	�

Õ×Ö@�ÚÙ é�ëêì"Q��e����á8é�ëz���`�bc�Q�

Ù~�Y� �=� ä�å���å � ��� Ñ Ä ��� » 1 · ª ~ ó 3b� Ä 3 ð %2¤��2¨ ð�� % .�Ð ��8�9�: ��; ì
<�¨ 
�B�<T3 9���� ØT
 m ~ ó 3� ¾�Ä$� �"; ì�<�¨ �T� 3 ð % � ���0� W ¤ p ¨$�59� � l��
. 1 · ª��0� � � �	� » 1 · ��;b� <�¨ 
 ��� 3/[]
4 �¡4¢ m £ ¡¥¤Z3�¦�§ 9 Ñ�� · ª � ¸ ±u¨ ©
ª�«�¬ ¤��2¨U©�¨� !�®V¯ 3�° »�± 3 ²�³µ´ ¿�À ª·¶03 © ª�«"¬ ¤��?¨&© Ä�¸n·=¹ � · © ¬ � 3

ÔØÔ



5mm20mm

Beam Direction

Pb

Acrylic board

Total
15layers

º�»¼�½�¾¿	À�ÁeÂ

Õ×Ö@ÃÚÙöé�ëêì"QÝã ���

Õ×Ö@ÄÚÙ é�ëêì"QZÅeÆ�áeÇÈeÉ�ÊVË�ïV
Ì�Í0Î�Ï�_bÐbÑÒ$Ó�Ô	ÕTÖe�bÊz×�Ø�ë�XÝð_ò�óÙQ8íVc�Î5óôá

Ú=¨� !Y®ZÛ ° »±"Ü ª�Ý 3Þ ��8 �bß à�áOâäãæåèçêéeëìß © ª�«�¬Tí�î�ï$ð áOñæåèòæóôéeëöõ Ý$÷�ø ßTù"ú
âäãæûèüêéeë Ý�÷ ®ZÛ © ª�«�¬TíµîTï$ð ´ ¸Yý�þ ðT¬ �Tÿ���� ¬"î �, Ý�� ¹ ÿ ç�����	 ñæûèãäóêébë�
 Ý�÷ ®ÙÛ
� °� ±O¨�ÿ ß���� í����Tï�������������� ´! #" ý�Û «%$'&�ï ��(�) ��*�+ Ý=÷ ®�,.-0/

132�4 -5/ ¨�ÿ ß�6�7 ¨�8 þ�®  7:9<;�=�>µá�? "�@BA ç A óDCöâæñ ´ ß ���'E�F ¨�ÿ @BA ç A óGC ñäñ ´� �"
ý�ÛIH�J�9LKM,.-N/�ßOK<PB-Q/ ¨�R�SMT$ÿ ßIUGVXWZY\[�9�]_^�` S�¨�a " T�ÿ ß�b a 9 ���I���I���
Ý�c�d�e T ]:^�` S ß�fhgjilkhmn9M]:^�` S�¨�a " T$ÿ ßOKM,o-N/�ßpKMP.-#/q9Ir�b�sut:9�v�� ¨wR
S�T ßub a 9 í3$0¬�x � d SyT ]_^  S ýTÛ

z|{�}y~!�I���������Z�����������������.� È Ð��������.�2Ê��y�'���M %¡n¢w£�¡¥¤n¦'�w§q¨.©

ª¬«



 Ãh®°¯�±³² ����´ �|� �¶µw·3¸³¹�ºu» ¢½¼�¾�¡¥¤�Õy¿<À ¸³ÁyÂ Õy¿qÀ ¸ ÌwÃ!Ä�Å�ÆBÀÈÇ »ÊÉuË ¤�Õy¿qÀ ¸Á�Â ² ���\����Ì��w¸nÍ.Î Ã¶Ï ¸lÂ½�������ÑÐ��M¸nÍÈÎ Ã¶Ï ¸ ÊnÒ » ¡¥¤¥©

Ó�Ô'Õ 	×ÖØ[ZÙ½ÚÛWZ
 âäå A âäåèç âäå Ü âæåèò âäå ã âäå â âæåèñ ñæåèü ñæåèó ñæåÞÝ ñäå A ñæåèç ñäå Ü
ßIàIá 	â[�f�[Zãhäæåç
 üäå òGè âæñDè âæñDè âäñDè âæñGè âæñGè âæñGè âæñDè âæñGè âæñGè âæñGè âäñDè âäñDè
é�ê á 	â[�f�[Zãhäæåç
 ãäòæüäç ãæãäâæü çäâæò ãæâGÜ A âäüæóäü òæóæâ âäü A ò â A óäò ãæçäç âæòæòäó âæâäã A âäñæâäó óæòäó
ë [lìZíî[�å×äoïçUGä×[½	 @ ml
 üæå ÜÛÜ üæåèãæñ âäñæå Ü âæòäå â â A å ç âÛÝæåèó âæóæåèü âæçäåÞÝ â A å A âäâæåèü âæçäå ü âDÜKå ó âGÜ åèü
ð W�Wñ[�òîäoï�UDäæ[½	 @ m�
 çäå ã A Ü åèóäñ çäåèçæñ óæåÞÝäñ âæñäå Ü âäñæåèó âæâäå ã âäñæåèç âäñæå Ü óæåèóæñ üæåèçäñ óæåèüæñ üäå A ñ

ó�ôöõ ÷ùøûúýüpþ
ÿ�� ï�� ã�� ó����
	�� �%������ � T ßIà S ß������  #" ý�� ï�ð á d�� )�� ��� ���$î�ï  ß

� )Mv�� � ���$î0ï ! ß�H"��#%$&�('*),+  v î )�-�.�+�9�/10�243�ý5'6),+  á d�7 �98
Ý:� c:dMe ý<; � )9� �=� �>�$î0ï  d ÿ ß  ����?6@ ábß9ACBEDGF&H*IKJLDGMND:H OQPRACS 9'^�9
î0ï  ß � )<v%� 5 �>�"î0ï  d ÿ ßUTEVNWYX ßUZ[X ��ÿ ß�\ �K] Ý 9<��( �zð '1^�_`��a é S ý6'
)%+ N �b,c_S ý<H�9 îTï  9(d Ý=÷ ��; ÓuÔ�Õ á(egfCh
�*� aUi�T ß Ü '5)%+  á � 80SyT 9
é�ê '5),+  á 9kj�ù " ákelf:h,3 T " �Qd"� R�S�T"ÿ ß1m�9*'6),+  v î )�-�.�+�9�n Ý #%$
��; c ý�ß Ó�Ô'Õ âæå Ü ÖØ[ZÙ½ÚÛW ß�âäåèâ�Ö [�Ù½ÚÛW ßeñæåèó�ÖØ[ZÙ½ÚÛWj9�� ïYð á�o���pq$ T*r h " 9 ÿ ß6� ï=ð 9
s�t áqb5u �v h 1 3�ý�w Ý"÷ ��;

ó�ôyx z|{~} ��� ����� �4}
��� 9'v#(  � (U��99���*#`$Yý(�����*�"��9  ���<?6@ � ÿ � Ó�Ô�Õ  ��q�q� �*� e �(�

�q��� 9ws�t��5�����Û����� �q�4�(i:T " �U ���¡ � ��¢ÛWZ��9  ��� -q+�£&¤5¥�¦   5" T " �
9��*�6§u; �
� 9Msut�� ������i�T " h " ;,¨�©(�*�6ª �«�¬ 9�61Isut  ��1�q� �®w���¯ ] �G�
¯ ] �   #" TlC° (9±`+`²  9³ " �6ª �« 96_k´��y61 S �5'6),+ N �µ  S �<;�¶¸·�¹�� ÓuÔ
Õ ��º A ÖØ[ZÙ½ÚÛW»��¢�º Ü ÖØ[ZÙ½ÚÛW|9<¼%9(��¯ ] ��½¾¯ ] ��¿�ÀLÁ e � L° (�)  Â ����ÃqÄ +`¦*¥�9Msut&� F
Å S ��i:Æ�Ç�CyÈCÆ�Ç�99É�Ê�s�t  �Ë1� ;5¶%� Ë S �9�,hU�9Ì&Í��Î�½CÏ�Î�5¨ i�Ð�iÒÑÔÓ 9w;q=`��Õ c
i �Mb5Ö×��¢Û��� 99Ø ��Ù 95_��5Ú`��'�)%+ ! ���"�  �" ��;"Û<Ü 2 9 Ó�Ô'Õ 9�Ý1Þ&�%ß�i>Æ�Ç
�k�  ����Ã�Ä +%¦U¥�9*�q�qÚ������Û���&à5á���â& ,3 T " �Qd� (ã�ä �v �k <��È®Æ�Ç
� Ó�ÔIÕ
 (e " �  �¿�ÀYâ� ,3 T " �®;,© i ���%å�+�æ5¥%¦k_���9kç�è3)<¥,é<+9ê6ë399ì60 	íê1ë�î%9�ï5ð
�`� ÓIÔ�Õ 9�ñ á ��p*ò � ��
��%¿6�1ßM9�` d�ó`ô i ��;,© i  (�kõ6ö��(÷�ø S ��� ÓuÔ�Õ  �elf
h��<� a*i�T é'ê '*)%+   �ù rq� �Qd�9(ú�û<�qÚ���;

ó�ôýü þ¸ÿ���� ú�� þ��	��
���
�"��� ��� �%�*�������������������� �!  #"%$  � �%�k���'&�(�)�*+�-,>¯ ]/. ,103254 65798:6

¯<; 7=; 8>254 ] 650@?BADCE8EADC>F  HG+I ��;U\ ° +9�KJ�L��'MKN�O�P9Q�R`¤<¥`¦k�TS ��� ¥VU�W  HX À �9Y���O
¦VN1�`¥q¦  [Z�\^] �(;�_�ßa` ��b  #cd�`3k�%,>¯ ] £fe<+'R�NfL9g I�h ��Y'i�O�¦jNq 1¶fk ¢N�
Údlnmpo*�<�rq °�sut ��,>¯wvxY�i�O`¦[Nd� ��y ðz�j` ��b%{ ¶�k �nL Ë�� m
©���¶9���Q�KY�i�O
¦VN��x|f�Vg�Í��d,>¯wvY� ÃqÄ s S~}z���`Ú�l��% kã5äd��Ír��� � L��'�f�u��Û����% �� I ©��� 
)d�dl[m�¿�ÀRØ�ã%�#��� {�³��w� �x�����V�x�%�x�9Jx��Lr�9�9� I Y�i�O��jN�� s �r� y�� {uG

�@ 



x position (mm)
205 210 215 220 225 230 235 240 245 250 255

y 
p

o
si

ti
o

n
 (

m
m

)

-25

-20

-15

-10

-5

0
¡5
¢10

15

20

25

yvsx£
Nent = 9508   

Mean x =  231.3

Mean y = -1.378

RMS x  =  3.516

RMS y  =  6.632

     534     134     495


     314    6669      93


     540     114     615


Integ  =   6669

1.6GeV/c yvsx£
Nent = 9508   

Mean x =  231.3

Mean y = -1.378

RMS x  =  3.516

RMS y  =  6.632

     534     134     495


     314    6669      93


     540     114     615


Integ  =   6669

Event Selection by LEPS DC (momentum=1600MeV/c)Event Selection by LEPS DC (momentum=1600MeV/c)
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Nent = 28257  

Mean x =  231.9

Mean y = -0.1626

RMS x  =  4.147

RMS y  =   12.2

    4025     625    1741


    7038    6358    1812


    2791     715    3152


Integ  =   6358

0.4GeV/c yvsx¤
Nent = 28257  

Mean x =  231.9

Mean y = -0.1626

RMS x  =  4.147

RMS y  =   12.2

    4025     625    1741


    7038    6358    1812


    2791     715    3152


Integ  =   6358

Event Selection by LEPS DC (momentum=400MeV/c)Event Selection by LEPS DC (momentum=400MeV/c)
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1300 MeV h1
Nent = 1000   
Mean  =     11
RMS   = 0.03161
Under =      0
Over  =      0
Integ =   1000

1300 MeV h1
Nent = 1000   
Mean  =     11
RMS   = 0.03161
Under =      0
Over  =      0
Integ =   1000
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�1200 MeV h1

Nent = 1000   
Mean  =  10.17
RMS   = 0.3782
Under =      0
Over  =      0
Integ =   1000

1200 MeV h1
Nent = 1000   
Mean  =  10.17
RMS   = 0.3782
Under =      0
Over  =      0
Integ =   1000

ADC Count
0 5 10 15 20 25 30

�
35 40 45

�
50

E
n

tr
y

1

10

10
2

10
3

1100 MeV h1
Nent = 1000   
Mean  =     11
RMS   = 0.05469
Under =      0
Over  =      0
Integ =   1000

1100 MeV h1
Nent = 1000   
Mean  =     11
RMS   = 0.05469
Under =      0
Over  =      0
Integ =   1000
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Nent = 1000   
Mean  =     11
RMS   = 0.07065
Under =      0
Over  =      0
Integ =   1000

900 MeV h1
Nent = 1000   
Mean  =     11
RMS   = 0.07065
Under =      0
Over  =      0
Integ =   1000
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Nent = 1000   
Mean  =  10.42
RMS   = 0.5051
Under =      0
Over  =      0
Integ =   1000

800 MeV
�

h1
Nent = 1000   
Mean  =  10.42
RMS   = 0.5051
Under =      0
Over  =      0
Integ =   1000
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700 MeV h1
Nent = 1000   
Mean  =  10.47
RMS   = 0.4994
Under =      0
Over  =      0
Integ =   1000

700 MeV h1
Nent = 1000   
Mean  =  10.47
RMS   = 0.4994
Under =      0
Over  =      0
Integ =   1000
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1000 MeV h1
Nent = 1000   
Mean  =  10.58
RMS   = 0.4942
Under =      0
Over  =      0
Integ =   1000

1000 MeV h1
Nent = 1000   
Mean  =  10.58
RMS   = 0.4942
Under =      0
Over  =      0
Integ =   1000
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600 MeV h1
Nent = 1000   
Mean  =  10.47
RMS   =  0.499
Under =      0
Over  =      0
Integ =   1000

600 MeV h1
Nent = 1000   
Mean  =  10.47
RMS   =  0.499
Under =      0
Over  =      0
Integ =   1000
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Nent = 1000   
Mean  =  10.51
RMS   =    0.5
Under =      0
Over  =      0
Integ =   1000

500 MeV
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h1
Nent = 1000   
Mean  =  10.51
RMS   =    0.5
Under =      0
Over  =      0
Integ =   1000
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400 MeV h1
Nent = 1000   
Mean  =  10.39
RMS   = 0.4886
Under =      0
Over  =      0
Integ =   1000

400 MeV h1
Nent = 1000   
Mean  =  10.39
RMS   = 0.4886
Under =      0
Over  =      0
Integ =   1000

pedestal channel check channel=c13
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Pedestal Stability Check chan=c13>>h1

Energy
0.4
I

0.6
I

0.8
I

1 1.2

A
D

C
 C

o
u

n
t

9
J

9.5
J
10

10.5

11

11.5

12

12.5

13

Graph

¥ �LK ªM�N�����O�9Ç�P%?Q#æ?R�S�6",/.10�ÇUT?V?W#æYXZS[6U��dÿnÛjÉ#ÇU\uá�]$#���^�Õnæ�]��HÕ
ìY6_,`.10jäjåxÇ�a~´cb[ùKþ�daÛnæ

e h�fhg�i m

jUklj monqpsrutwvyxzry{q|yxq}q~
���_�"���N�������[���������8����� �jq[�"���#q ��� s"� � �$���dl ���8���z{�� lU�� �¡

¢ lnm ��� �Z£�¤"¥ �§¦�¨�©_�ª�?«¬¯®`°1± {�² e$³h´ ���"��µN��¶ {c·¹¸N�»º � ��¼�g ³ �$½ ���
¾ � � fhgZi�¿qÀ ���[�hµZ��¶ {Y² e$³ ��� {%fhgZiV� �"Á �_�����"���*�[�*� ¾ � ��� ��� �
¸?Â ³�e º ¡#�"Ã � ��Ä"Å*ÆÃ��Ç�È ¨_É��"� ��Ê �_¼�g ³�Ë�Ì º�ÍÏÎ%Ð�Ñ � ��� ��Ò?Ó ³�e[Ô_e ¿
Õ i�Ö ��× �ÏØÚÙÜÛÝÎÞ·¹¸?ß Õ[à �Ná"â ¡ ´Eãåäçæ[è?éEãåêçæìëcí � ��� e?î Ä ¢Úï Ö�ð�ñÝòNó"ô Ò%õ
i � ��Ö ���[�����_���?���[� ¡ ó"ô��»º î Ä�ö»÷ Î Ó i�¿-ø-ù à Ö ���[�*� ����òNÖ � ð"ú �
û ¡ êýüÿþ � êçêýüÿþ��çêEê üÿþ ø Ó���Ó �$Ð e�³ f¹g�iZ¿���Ö��
	��� � � ò��Úg�i���� à � ÖZ·¹¸Yß�� �
� ð�ñ � � ð"ú � û �çêEê ü � � à ´Eä���������� �"! à ¢ g�i�¿

# � é �%$
& �YÖ � ð"ú � û ¡ ê ü � � � À ������� ü °(' � �*),+ ò%-���¿/. Ì # � Ö $10 � �
� ð�ú � û ¡ êýü ë2� êEê ü Ö43 0 � � êýü ë��Eêçêýü � À �_�[� ü °5' � �76
)�),+ ò%- Å i�¿$Ð Õ ï Ö
Á �,� à � À ���$��µ?�"¶$� ü °(' � òZø Ó"�NÓ98;:�<>=�? «A@CB�D ± Ö 8;:%<FE�=G=�? «H@IB�D ± Ö 8;:%<FJ�=G=�? «H@IB�D ± ë
�¹º ë Ö $�0-��× �_ÇLKM8;:�<>=�? «H@IB�D ±ON 8P:%<QE�=G=�? «A@CB�D ±`� ÖR3 0 KM8;:%<F=S? «H@IB�D ±TN 8;:�< JG=G=S? «H@IB�D ±
�U),+ ò/- Å ³-e º�¿
� ð[ú � û ¡ êýüÚë
�çêEê ü � ñ,V à À ���N�¹µY�"¶Z� ü °5' � �7W Ó � ��X � ¡ Ö êçãåêZYZ[]\Z��^`_��baIc�ã d<ã

à ¢¹ï Ö-ù Ó�K Ö 8;:%<F=�? «A@CBeD ±`� ��X � �f[]\Z��^`_��baIc�ã d<ã �7g Å ³§´Zh%i 0 Ô � à ÖNð"ñÏ��¼�º ���[�
� ó[ô KLj
k ¸�Âhº ��! à ¢ gZi�¿
Å Û Å Ö 0��_×
l Ç ÛÝÎ ) Û-ºnm¹��Öponq � ��� à À ���"��� ü °5'2r ¡/s�t ´EãåäZ[]\Z��^`_�� � Ô

º ��� ¾ � � ¡Lu�v �Ïº8¿ i 0 ÖÝù �*6 ¡ Ö�·Ý¸�ß ��w � ��x_�L)
y
z ��{ Ó�| {�}�~ ¡ ¢ ºZÛ
ò öÏ÷ º8¿ Õ W Ö ½ ���
� K i 0��/� à ¢ º�¿

���C�e�T���
���

8;:�< «GB�D ±
� «GB�D ± « �f� ±

� �YÖ
� 6Ï�7�1� ¼ ï Ö ½ �����*� ÍÏÎNÐ�Ñ K i 0��/� àR� Ò8Ó º8¿

�T�������C� �
���
«Z� 8;:%< «GBeD ±

� � «�B�D ±
±�� � �� �

���
8;:%< ����� «�B�D ± E � �� « �f� ±

 ¢¡



ù"ù à Ö 8P:%< «�B�D ± KZÁ �*� ¾ � ��� ü °5'2r Ö � K À ���"�*� ü °('�r Ö � � K ø � � 6 à ¢ ºc¿£
¤ �*¥ � ½ �Ï� ¾ � ��� À ���"��� ü °5'�r ¡ . Ì r ò7¦¨§R© ë �Ïº ë Ö w � ��x��/)
y�z K
i 0-� m»� Ô º8¿

� �����ª�C�
���C�e�T� � ��� 8;:%< «�B�D ±��

��� 8P:%< «�B�D ±
� �� « �f� ±

« ÷ Í%Ö¬�q � �,� à Ö¯®2° � ´Eã��Z�d²±na�[´³���µ>[e¶·d¯³�¸"¹�º ÅU» Ð1¼/½ ��� 8P:%<¿¾ B�DfÀ��ZÁ ��� 8;:%<¿¾ BeDÂÀ³ r ò%Ã�Ä�ÅÇÆ ë Ö êEã�Èçé » Ô ÆÊÉ%Ë�ð
Ì1Ë û�Í êýüÿþ � êçêýüÿþ��çêEê üÎ³ÐÏ q ³ ��� à ³7Ñ X r ëÓÒ�ÔLÕ 6
³7Ö � � Á �%×�Ø"ÙfÚ ³/Û2Ü »�Ý Å/É
Þ ³�ß l1à*áÇâäã � � Á � ³7Ñ�å r�æ/ãnçZè�çZéPê ³�ë ã �O�Â�]�ª�C� Á ���C���`���
ç�ì È Úäí ç�ìªç�é � � í È ç�îTïÓð ÈZñóò ê9ôõã2ö Ë1÷1ø
ù�ú ³ øüû�ý ³Uþ�ÿ »�� Æ4��� æ,w������
	��
y
z »��� ½ |���������� Æ�� Í ��á §L©RÉ

mean htemp
Nent = 132    
Mean  =  3.909
RMS   = 0.7822

ADC_0A(ch) (count/p.e.)
0
�

1
�

2
�

3
 

4
!

5
"

6
#

en
tr

y 
ch

an
n

el

$

0
�
2
�
4

6
#
8
%

10

htemp
Nent = 132    
Mean  =  3.909
RMS   = 0.7822

sigma(ADC(ch))/ ADC(ch)&0
�

0.02
�

0.04
�

0.06
�

0.08
�

0.1
�

0.12
�

0.14
�

0.16
�

0.18
�

0.2
�

en
tr

y 
ch

an
n

el

$

0
�1
2

3
 4
!5
"6
#7
'8
%9
( htemp

Nent = 132    
Mean  = 0.04977
RMS   = 0.03755

ratio htemp
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Linear Fit y=ax+b layer=1~12
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Resolution Fitting
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 4.775 ±Constant = 318.3 
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Chi2 / ndf = 81.58 / 79
Prob  = 0.4037

 1.806 ±Constant = 68.18 
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 1.079 ±Sigma    = 65.73 
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Mean  =  3.555
RMS   =  1.737
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Energy Resolution Calibration Difference
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resolution distribution�
h3
Nent = 1000   
Mean  =  10.71
RMS   = 0.1498
Under =      0
Over  =      0
Integ =   1000
Chi2 / ndf = 47.56 / 40
Prob  = 0.1937

 2.189 ±Constant = 52.85 
 0.004849 ±Mean     =  10.7 

 0.003939 ±�Sigma    = 0.1449 
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