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g>j;klr\k h§Y�kli(� hWmn�Y�>M � Mn�è]>kTr,�*�`h2VXWK]2VXrèV A8f"!�h>r�j,� r;k�Y,� u�k�VXh)iÌV <^Aáh>r�g>_>W r;kBi>_>j\V�Y��ZS`h=MhJ � .0/0/�L
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g>j;SØ[ kli>_>j;k�%�k j\kTk �(_>VXWIY�S+:�:ØM :|[^]2VXh>h>k W r%VXh)i�/>M :�[^]>VXh>h>k W r1E � [^];S A�/Ng>r�G�2ÊS`jQ��f�O VXh)iÌfb](�Tc
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r\gKkl[�Y�j\Vi% klj;kFU)Y\Y�k i�%'�ZY�]Em�VX_>r;r,�åV�h`2Ê_>h>[ Y,� S`h)rlc=Y�])kÇY,� u�k�i-�Zr;Y\j,� t)_)Y��ZS`h 2ÊS`jTV(_6� fD] ]>VXr�V�Y�W klVXr;Y
YZ% SBY�� u�klr+W S8% kljGU�VXWZ_>k�S�2KV�_6�*�`u�V
Ek:ØM���[^]>VXh>h>k W rGU(rlM �ØM A'[^]2VXh>h>k W r c§S`jG_>r�� h-��Y�]>kI�%O�VÞ[ S`h§U`k j\r,�ZS`h
2�VX[�Y�S`j�S�2bA�/Âg)r���[^]2V�h>h>klWüc � /^/Âg>r�U(rlM�< �0AÂg>r�G�%%]>klh [ S`u�g2VXj\k iÔY�SÂY�]>kofD];� i-�Zr;Y�j�� t>_ØY�� SXh=M'�è]>k
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g>]>S�Y�S(klW k [ Y\j\S`h>r�[lj;kdV�Y\kliàtX$ Y\]>k���f��*.Z��� � 3 WY�Y�X]¡Y212VXr\]>k j+%'�ÅY�] h>kl_ØY�j�V�W95�i)klh>r��ZYZ$ V�Y;Y�klh¡_2V�Y�� SXh
U2WÅY�klj;rlM+m2S`jBY�])� rTu�kdVXr;_>j\k uÂk h¡Ylc %�k�_>r\k i7VW2�VXrAY�V�uÂg>W*�*U2k jFEüpqk�V�j\S8$ ! � :zJ�G�tKkl[dV�_>r\kÇY�]>k�VXu�g>W*�95
Y�_)i>kNS�28r��Y�`h2V�W r�2Êj;S`u Y�]>k�_6�åfD] %�VXrTVXtKS`_)Y�A8f � /�uÇLNM ��h62ÊS`j;Y\_>h2V�Y\klW*$Xc % ko[lS`_)W iÛh>S�YBklW*� u+� h2V�Y�k
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[lSXuÂg>WZk Y\klW*$oY\]>k�h)S0� r;k�[lSXh¡Y\j,�Zt>_)Y��ZS`h�2Êj;S`u<r\_>j;j\S`_)h>i>kli6k W k [ Y�j;S`h-�Z[�k��¡_-�Zg>u�klh§Ydc)VXh>i=cØVXr�j;klr;_>WZYlcØY�])k
r,�*�`h2VXW VXu�g>WY�ÅY�_>i)kÂi-�Zr;Y\j,� t)_)Y��ZS`hEr;]>S8%%h � hNmn�*�>M�!Û]2VXrNSXh>W*$ßY�])j\klk�gyklVXa¡rN[lS`j;j\k r\gKS`h>i-�Zh-�ÛY�S � cD:
VXh>is<Eg>])SXY�S`h)r�i>k�Y�kl[�Y�k i�tX$1Y\]>k�_6� fD]EMd�4j\VXi-�ZY,� S`h>VXWnYZ%�SK� h>[^] fb](� 
Pr�[lVXh>h>S�Y�j;klr\SXWZU`k�r,�Zh-�`W k
g>]>S�Y�S(klW k [ Y\j\S`h>r c�VXWÅY�]>S`_)�`]EY\]>k�U>UXkW� h)[^] ��_>j;W k �,�^A0/ÛfD];�<[lVXh7g>j;SØi>_)[lk�r�� u+� WåV�j�Y�SÔY\]>k?_{�åfD]
]-�*�`]Ìj\klr;S`W _ØY�� SXh6r\gKkl[ Y\j�V)M

mn�*�>M � r;]>S8%%rÞY�])k _6� fD] VXu�g>WY�ÅY�_>i)k r\gKkl[ Y\j\_>u 2Êj\SXu V r;[�� h§Y,� W W V�Y��Zh-� U2tKklj@� j;j�VXi-� V�Y�k i tX$
tKk Y^V1g2VXjAY��Z[lW k r�2Êj\SXu � ���
	7j�V�i-� S§V�[ Y��ÅU`k��Zr\SXY\S`gyk�M �è]>kßi2VXr;]>kliÙWY� h)kÛ[lS`j;j\k r\gKS`h>i>rÌY�S1Y�]>kßh>S�� r\k
[lSXh¡Y\j,�Zt>_)Y��ZS`h %%]>klh Y\]>k � S`h-� � V�Y,� S`h r;S`_>j;[lk %�VXrEj\klu�S�U`k i 2Êj\S`u Y\]>k U2tyk jlM �è]>k klWZkl[�Y�j\SXh-� [ r
i-� V��`j�V�u � r�r\]>S8%%hy�Zhsmn�*�>M6�)M �è]>k�]-�Y�`] U`S`WÅY^V��Xk(2ÊS`jÇY�])kÔfD];� %�VXr?:�<�/0/ L�c8Y\]>kÔt)�åVXrF2ÊS`jÂV
_6� fb] %nV�r A0A(M A�L V�h>iEY\]>k�V�[ Y��ÅU{�ZYZ$ S�2�Y�]>k � ���
	6j�VXi-�ZS§VX[�Y��ZUXk�� r;SXY�S`gKk�%nV�r /)M � � V&��MWJ<r\gKkl[ �åVXW
VXWZ_>u��Zh-� _)u [ S`W W*� uÂV�Y�SXj'2ÊSXj�Y\]>kÇtyk�Y^V6g2VXjAY��Z[lW k r�%nV�r|_)r\kliIM�J�ráVÌr\[ � h§Y��ZW W V�Y��Zh-��U2tKklj�% kÇ_>r\k iEY�])k
i>S`_)t>W kT[ WåVXiÝf4SXW�M ]-��M Y�k [^](U2tKkljQ%'�ÅY�]ÝV � u�u i-� VXu�k Y�k jlM
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.�h§U`k r;Y��*�§V�Y,� S`h>rTS42 j;kdVXi{5�S`_)Y�r3$(r;Y�k uÂr�2ÊS`j�Y\]>k�mTW _>kB�<t2VXj\j;klWR[lVXW SXj,� u�k Y\klj�%�k j\kÇ[dVXj;j,�ZklißS`_)Y|V�Y
Y�])k �'h-�ZUXklj\r��ZYZ$1S�2 �'k �0� h>VEVXh)i	VXj;kÝg)j\klr;klh§Y�k i�]>klj;kXMym2j;S`u~Y�])klr\kÝY�k r;Y�r cQ�ZYÇ[lVXh tKk�[ S`h>[ W _>i>k i
Y�]>V�Y �ÅY
�Zr12ÊklVXr,�Zt>W kÇY�S�_>r\k6V`_6�åfD] VXr�V�j;kdVXi65ëS`_)Y�r�$(r;Y\klu 2ÊSXj|Y\]>k�t2V�j\j\k W�[lVXW S`j�� u�k Y\kljlM(_{�åfD] 
 r
]2VdU`k�tKk Y;Y�kljèk h>klj���$ÌVXh)iÌY,� u�k�j;klr\SXW _)Y,� S`h>r&� h6[lSXuÂg2V�j,� r;S`h�%'�ÅY�]ÝfD];� 
Pr'VXh)i;��f8O 
Pr%VXh)i�V�j\kTh>SXY

.
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Sr−90

SiPM PMT

PMT

CFD

Sci fiber
Bias: −55.5 V

Coin.

ADC               TDC

CFD

HV −2300V

start/stop

Amplifier
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�B_>jI2Ê_)Y\_>j\k�g>W VXh>rI2ÊS`j�_6� fD]ËY\klr;Y\r�V�j\k�[
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