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b]c,dfeSg,h�i*j,kSl*m�n<g,l*eGi*oGdfp'l*erqsl*h2ktlunvoxwydfktz,{fl*ktl*m�nvl*g|d}m~n!c,lAi*j,o�oGl*m!n���l*�sm!nA���/l*�2k�bLl*exn
� d}k�j,{f��nvhso<�x�2�s�2��l*p,�s�2�s������l*oGeGdfhsm,������eGi�c,l*kt��n!dfi���d}lu��hs�Xn!c,l���c,hs{flAg,lunvl*iun!h2o�d}eSeGc,hP�Rm�dfm
��d}q2j,oGlD���/�/l*{}hP� �Hl¡g,l*eGi*o�d}p�l]n!c,l�g,lunv�sdf{¢hs�¢l*�si1cIi*hskSz'h2m,l*m�nv�
£¥¤L¦�§x¨X£©«ª ¨X¬�¨u­¯®M°±¦�²U³�´�§x­¯°¶µX´�²�·¡¸�´�­¯§x°¶² ª ´�¬�¨L¹V®¯¨u·¡º»¦�­¢§ ª ¨¥¼�½:¬P´�¾±°¶·�´�§¯°¶¦�²U°¶®¢¿�´�²ÁÀQÂ�§ ª ¬�¨u­¯®M°±¦�²QÀ ©«ª °¶®¢¬�¨u­¯®¯°¶¦�²U·�°¶Ã2¨u­¯¨�®°¶²O§ÅÄF¦¥Æ2¦1°¶²v§¯®�Ç´2È«É�²�¨�¦�º,§ ª ¨XÊ3ËÁÌÍ§¯°¶¾±¨]ÎZÏÐÌ¥Ñ�Ò�Ò2ÈÁ·V¦*¨u®«²�¦�§«¦�¹�§¯Æ�¹V§«§ ª ¨�·V¨uÆ2¦�®¯°¶§x¨�·¡¨u²�¨�­¯Ó�ÔvÕ�´�¾±§ ª ¦�¹VÓ ª °¶§¢°±®ÖÆ�¾¶´1µ�¨u·U°¶²O§ ª ¨Ä�¦1­¯¾¶·U¬�¦�¾±¹V×/¨*ÀØ ÈÁ³�¦1®M°±§¯°¶¦�²U¦1ºQÙÖ¹ Ø�Ø ¨u­Ö® ª ¨u¨�§x®ÖÄF¨u­¯¨�°±²Vµu¦�­¯­¯¨uµu§�À ©«ª °¶®�×/°¶Ó ª §«µu´�¹�®M¨X®¯×¥´1¾¶¾¶¨u­�¨�²�¨u­¯Ó�ÔO·�¨uÆ2¦�®¯°¶§¯°±¦�²H°±²r¼�¨u´�²v§«½®¯°¶×Ú¹�¾¶´1§¯¨u­�Õv´�²�·H¨uÛ*ÆV¾±´�°¶²U§ ª ¨X·�°¶ºZ¨u­¯­¯¨�²�µu¨ Ø ¨u§ÐÄ�¨u¨u²U§ ª ¨�´�µu§¯¹�´�¾s¨�Û*Æ2¨u­¯°¶×/¨u²v§¯´�¾�­¯¨u®¯¹V¾±§¢´�²�·O§ ª ¨�®¯°¶×3¹V¾±´�§¯°¶¦1²¡­¯¨u®¯¹V¾±§Î»®¯¨u¨X³�´1§¯­¯°¶µ*Ü ®«Æ�¾¶¦�§¢´ Ø ¦�¹�§�§ ª ¨)ËÁ´�¾¶¦�­¯°±×/¨�§x¨�­�ÈxÀ

Ý Þàß�á�â:ã¡ärß å'Þçæ èêé
�ëeGi1c,l*kt��nvd}i:��dfl��ìhs���í�Åexn!�2m,g,�so�g��Xn!o��1wÍd}eOeGc,hP�RmîdfmI�Xdfqsj,o�l��sï¢�sm,gIkt��n!l*oGdf�s{fe¡j,eGl*g~�Ðhso]l*�si�c
n!o��Pwð�so�lÍeGj,ktkS�so�d}ñ*l*gòdfm bL�2p,{}ló�Í�sm,gô�2�õ�U{Tnvc,hsj,q2cò�öi*h2oGlÍd}eIi*hskSz'h2eGl*g÷h2�Rc,hsm,luwFi*hsktl
exn!o�j,iun!j,o�l*ïQ�HlUi*hsm,exnvoGj,iun!l*gAdTnH�se/�rp�hPøîh2�Ö�2{}j,kSd}m#j,k
��dTnvc<�rg,l*m,eGdTn%wíhs���sùM��útqAi*kAû2ü�ï��2�}ý2þçhs�
m,hso�kt�2{F�2{}j,kSd}m#j,kt�¥�/�2eGl*g<h2m�ÿT���}ï�g,d}exn!�2m,i*l¡p�lunu�Hl*l*m�n%�Hh]n!h2z �,��� e/h2�Öi*h2m,eGl*i*j,dTnvdT��l3nvoG�Pw�eÚ�so�l
�seGeGj,kSl*gSn!hrp�l��2�s�f�tktkS��� z�hseGd n!dfhsm,e)h2��l*�si1crn!o��Pw�d}e]eGc,hP�Rm�d}m<bL�2p,{}lR�2�

�U{fj�kSd}m#j,kò�H�2{}{}e��sm,gDexnv�sm,g>�so�l)�2{}eGhRd}kSz,{}l*kSl*m�nvl*gDdfm�nvc,lOeGdfk�j,{}��nvhso�ï,�seÚq2dT��l*mDd}m>bL�2p�{fl)�2�
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� � á����

� ��nvl*oGdf�s{2hs�v���2{}{�dfe¢�seGeGj,ktl*g:n!h¥p�l��]�2oGp�hsmA�x�sùf�2ý��Sqti*kAû2üv�G� � d}ñ*l�hs���¥eGd}g,l��H�s{f{}e�d}e¢ý2ú��Uktk��������>ktk����tk
�sm,grn!c,��nRhs�,n!h2zS�H�s{f{�dfe������>ktk��������SkSk����rkSktïQn!����l*m��ÐoGh2kêÿ}���}�

� � á�� 
~ß�!�" ä$#Lärß å%�'&)(�é
� i*�s{fhsoGdfktlunvl*oÚi*h2m,eGd}exn!eÚh2�*�]e +�i*oÅw�exn!�2{}eGï'z�hs{ w�exn%w�oGl*m,lOe�c,l*lunr�Å�se3oGl*�Ðo�l*iun!h2oG��ï��2m,gDo�j,p,p'l*o�eGc,l*lun!eGï
�se]eGc,hP�Rm�d}mI��d}q2j,oGl��2� � d}ñ*lH�sm,gIi*hskSz'h2eGdTnvd}hsm~hs�¢kt��n!l*oGdf�s{fe)�so�l�eGj,kSkt�2oGdfñvl*g~d}m<bL�2p,{}l,�2�
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��d}q2j,oGlS�.-]�ðqsl*h2ktlunvoxwíd}mrnvc,l�i*j,oGoGl*m!nR��l*�sm!n!���/l*�2k bLl*exn�eGd}k�j,{f��nvhso��

Silicon             0.395mm
Kapton sheet   0.15mm
Face sheet       0.075mm
Core                27.9mm

Lead converter  0.2mm

1 Tray

�Xdfqsj,o�l���- � i�c,l*kt��n!dfi/��dfl��ëhs�L�>exnv�sm,g,�so�g�n!o��Pw
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bL�2p�{fl>��- � ��n!l*o�d}�2{}e/d}mIl*�si1c�nvoG�Pw��¥bLh2z,kth2e¯nÚn!o��Pw�d}e/� � nv�sm,g,�2oGg�bLo��1w>�Rd n!c,h2j�n�j,z,z'l*o0/��sz�nvhsm
�sm,g)n!h2z �,��� ï��sm,g¡n!c,lÚ�/h�n�n!h2ktkShsexnÖn!o��PwAd}eL�¡m,hU{}l*�2gOn!o��Pw���dTnvc,hsj�n¥{fhP��l*o1���2z�n!h2mS�sm,g�p�h�n�n!h2k
�,��� ��b]c,dfi��#m,l*eGe)h2��nvoG�Pw�e¥dfeUeGc,hP��mAd}mIp,oG�2i��slun!�

�/h�nGnvhsktkShsexn�bLoG�Pw 2Uh�3¢l*�sgIbLoG�Pw � j,z�lvo��43¢� � b bLo��Pw � n!�2m,g,�so�gîbLo��Pw bLhsz,kShsexn�bLoG�Pw
n!h2z �,��� n!h2z �,��� n!h2z �,��� n!h2z �,��� ���si*l¡eGc,l*lun
/��sz�nvhsm /��sz�nvhsm /��sz�nvhsm /��sz�nvhsm �]h2oGl
���2i*l�eGc,l*lun ���2i*l�eGc,l*lun ���2i*l¡e�c,l*lun ���2i*l�eGc,l*lun ���si*l¡eGc,l*lun
�]h2oGl �]h2oGl �]h2oGl �]h2oGl 3Öl*�2g
���2i*l�eGc,l*lun ���2i*l�eGc,l*lun ���2i*l¡e�c,l*lun ���2i*l�eGc,l*lun /��sz�nvhsm
�/h�nGnvhsk /��sz�nvhsm � j,z�lvo���{f�sexn�3¢l*�2g 3¢l*�sg p'h�nGnvhsk �,���

p�h�n�n!hsk �,��� /��sz�nvhsm /��sz�nvhsm
p�h�n�n!hsk �,��� p�h�n�n!hsk �,���

bL�2p�{fl���-SbLoG�Pw i*hsm�5,q2j,oG��n!dfhsm,�63¢�sg,g,l*o�eH�2oGlS{}h2�sg,l*gD��dTnvc�5��'lreGkt�2{}{ �,��� et�Å�Idfm,i�c,�Uh2o:n!c,o�lvl
{}�2oGq2l �,��� i��xýÍd}m,i1c,�G�
b]c,lImQj,k�p'l*oSh2�U{}�2g,g,l*oGe>h2�Ul*�si1cÍn!o��1w dfeD{fd}exnvl*gà�Ðh2oDl*�si�cö{}�Pw�l*oG�7+ �
mQj,k�p�l*oGe]h2� �,��� �so�lH�s{fe�ht{fd}exnvl*g,ïÁ�Rd n!crnvc,l�i*h�hso�g,d}m,��n!l¥n!c,��n�i*�2m�p'l�kSl*�seGj,o�l*gId}mIp,oG�2i��slun!eG�

bLoG�Pw bLh2zI{}�2g,g,l*oGe �/h�n�n!h2k�{f�sg,g,l*o�e 3¢l*�2g
2Uh 2Uh � d1+ � ñ 2Oh 2Uh � d1+ � ñ �xþ98UoG�2g,�
�td}m ýrd}m �ÅktkS� �td}m ýtd}m �ÅktkS�

��ú � ���2�Zw�� ��:��2�<;�;�� �s�fý
��ý � �2��� ø�� �2ú�;2�<;2� � ��;��Zø�� ���s�2�<;�;�� �s�fý
�.� � � ��:�� w�� �2�sú2�<;2� � �sú��Zw�� �2�����<;�;�� �s�fý
��� � �2ý�� ø�� ���.�2�<;2� � �����Zø�� ��:sý2�<;�;�� �s�fý
��� � � �2��� w�� ��:s�2�<;2� � �s���Zw�� ���s�2�<;�;�� �s�fý
��� � �2��� ø�� �������<;2� � ���2�Zø�� �2�s�2�<;�;�� �s�fý
�s� � �2��� w�� ���.;2�<;2� � �.;��Zw�� ��;s�2�<;�;�� �s�fý
��� � ��:�� ø�� ��:sú2�<;2� � ��ú��Zø�� ����:2�<;�;�� �s�fý
; � ��ý�� w�� �����2�<;2� � �.���Zw�� �2�sý2�<;�;�� �s�fý
: � ����� ø�� �2�s�2�<;2� � �����Zø�� ��;s�2�<;�;�� �s�fý
ú � ����� w�� ��;����<;2� � �s�2�Zw�� ��ýs�2�<;�;�� �s�fý
ý � ����� ø�� ����;2�<;2� � ;��ZøF� �������-��;�� ��:
� � :��ZwF� ���sú2�<;2� � ú��ZwF� ;�;2�-�.;�� ��:
� � ý��ZøF� ;��2�<;s� � ���ZøF� ýsú2�-�.;�� ��:
� � ���ZwF� ýs�2�<;s� � ���ZwF� ���2�-�.;�� �
� � ���ZøF� �����<;s� � �2�ZøF� �s�M�.;�� �
� � ���ZwF� � �

�



bL�2p,{}lH��- � ��nvl*oGdf�s{,nv�sp,{fl�h2�Öb0/>=

� ��nvl*oGdf�s{ l*{}l*kSl*m�n!�2{ g,l*m,eGdTn%w eGdfñvl i*h2ktkSl*m�n
i*hskSz'h2eGdTnvd}hsm ÿTqSi*kAû2ü?�

�.@�dfm,i�c � d}{fd}i*h2m � d �s�f�s�2� ý2��ù»�A� ýs�sùf��� ��ù»��;��Sktk ü �x�2�
ý.@�dfm,i�c � d}{fd}i*h2m � d �s�f�s�2� ý2��ù»�A�y���2ý�ùB:�� �sùf��;��SkSk ü �x�2�
�.@�dfm,i�c63¢l*�sg C3p �s���}��� ý2��ù»�A� ýs�sùf��� ��ù»�s��ktk ü �Åp,�
ý.@�dfm,i�c63¢l*�sg C3p �s���}��� ý2��ù»�A�y������ù»��� �sùf�2�tktk ü �Åp,�
3¢l*�sgI�Ðh2o¥eGj,z�l*o)�43¢� � b C3p �s���}��� ý2��ù»�A�y������ù»���y��ùfýrktk ü �Åp,�
�]h2oGl �U{ �s�f����ú �2�s�sùf��� �2�s�sùf�,� �súsùD;tkSkRü �Åi*�
�]h2oGl¡�Ðhso]e�j,z�l*o)�43¢� � b �U{ �s�f����ú �2�s�sùf��� �2�s�sùf�,� �sýsùf�tkSkRü �Åg,�
/��sz�nvhsm�e�c,l*lun �FEHG�I�JLK�M��]j ���f�s�2� �2�s�sùf��� �2�s�sùf�,� ��ù¯�.�tkSkRü �Ål*�
���2i*l*e�c,l*lun � ���f�s� �2�s�sùf��� �2�s�sùf�,� ��ù»�sú��>kSkRü �x�%�
�/h�nGnvhsk �U{ �s�fús� �2�s�sùf��� �2�s�sùf�,����ù»�s���>kSkRü �xq2�
�x�2�F8�NçeGd}ñ*lHhs� � d«d}e]p,�2e�l*gIhsmÍÿT���}�]�2m,gSnvc,l/n!c,dfi��#m,l*eGe¥d}eXnv���sl*mI�Ðo�hskPO�O�O2�
�xp,��8	N e�dfñ*lH�sm,grn!c,dfi��#m,l*eGe¥h2�QC3p��2oGl:n!���sl*mI�Ðo�hskêÿT���
�xi*�48�N e�dfñ*lS�sm,gInvc,d}iR�#m,l*eGe��so�lHn!���sl*m �Ðo�hsk ÿT���}�ö�Åg,�>8	N eGd}ñ*lSd}e¥nv���sl*m �Ðo�hsk ÿT���}�îb]c,dfi��#m,l*eGe
�x�2ýs�f�tkSkt��SìbLoG�Pw>n!c,dfi��#m,l*eGe��Å�sú2�<;tkSkt�T@O{}l*�2grn!c,dfi��#m,l*eGe��G���}ýtktkS�G�
�xl*� � ��n!l*o�d}�2{�i*h2ktz�hseGdTnvd}h2mîd}e]p,�2eGl*g~hsmUO�O�O2�F8	NçeGd}ñ*l��sm,g�nvc,d}iR�#m,l*e�e)�2oGl:n!����l*m��ÐoGh2kêÿT���}�
�x���V8�NðeGd}ñ*l/�2m,gOn!c,dfi���m�l*eGe��so�l�nv���sl*m��Ðo�hsk�ÿT���}�1Wyl*dfqsc!n/hs��hsm,l:�Ð�si*l*eGc,l*lun¥d}eXktl*�seGj,o�l*gS�se/���2�}�Uq
�xz,o�dT�#��nvl<i*h2ktk�j,m,d}i*��n!dfhsmí��dTnvc|bL�����2m,hsp,jXIU�sm,g,�2�G��b]c,l*o�l*�Ðhso�lRn!c,lDg,l*m,e�d n%w dfe���ùf�2útqAi*kAû2ü��
b]c,l:�Q�2{}j,l�hs�'nvc,l�i*j,oGoGl*m!n�eGhsj,o�i*l�i*h�g,lA���*ù»�s�tqti*kAû2üv�¥kt�Pw�p'l��tktdfexn!����lH�
�xq2�Q8	N
e�dfñ*l/d}eX�seGeGj,ktl*gOn!h�p�l�n!c,lÚeG�skSl¥�2e�nvc,��n/hs��bLoG�Pw��Y�2�<���s�2���Hktk � n!c,dfi��#m,l*eGeG�QSò�2�s�D;Uktk
@��s�D��O2�s�f��;��~kSk �xc,�2{}�Úhs� �,��� n!c,dfi���m�l*eGeG�Z@��sú2�<;~kSk �ÅbLoG�Pwínvc,d}iR�#m,l*eGeG��@���O2�s�}�2ú��Iktk �Zn%�Hh
�Ð�2i*l�eGc,l*lunve��Q@O�s�M�.�Sktkõ�[�!�sz�nvhsm,���

bL�2p,{}lH��- � ��n!l*o�d}�2{Qnv�sp,{fl�hs���U{fj,ktdfmQj,kð�H�s{f{}e]�2m,g~exnv�sm,g

� ��nvl*oGdf�s{ l*{}l*kSl*m�n!�2{ g,l*m,eGd nuw eGdfñvl ñ¡i*h�h2oGg,dfm,��nvlRh2� i*hskSktl*m!n
i*hskSz'h2eGdTnvd}hsm ÿ qDi*kAû2ü�� n!c,l�i*l*m!n!l*ovÿTkSk\�

eGd}g,l/�H�s{f{ �U{ �2�}ú2� �2�s�sùf�����2�sýsùM���y�*ùB�SkSkRü �s��:s�D:��2��� �x�2�
exn!�2m,g �U{ �2�}����ú �2��:sùf�����2��:sùf�,� �s�sùfýtkSkRü @����2�}�2�s��� �xp,�
�x�2�)�2�s�2�}�rktk dfeXn!c,l�eG�skSlR�se]bLo��1w]8	NçeGdfñ*l*ï^�s�2ýs�-�Uktk_Sëb���o0IUl*d}q2c�n�S��s�2�<;9` ��ý�Os�s�2�}�9`
�s�D��O2�s�f��;��tkSktï��sm,g ���D�>kSk�S �x�2�s�f�s��@��s�2�}�2�s���s�2���xeGl*lDÿ �a�}�
�xp,�Y8	NçeGdfñ*lr�[�2��:2�}�rktkS�Úd}e/�2eGeGj�kSl*g�nvhrp'lr���fýUn!dfktl*e:bLo��1w]8	N eGd}ñ*lt�x�2�s�2�}��ktkS�GïF�2m,g<c,l*d}q2c�n
�x�2�s�fýDktkS�bS�:sý2�-��ktk�� n!h2z �,��� n!h�n!h2z~hs�V�]e +]{}h2qsï¢eGl*l<ÿ}���}��@H�s�2�<;DkSk��xp�h�n�n!h2ktkShsexnOn!o��Pw
c,l*d}q2c�nvï�ÿT���}�$@9;2�}ýÍktk �Åqs�2z�eGd}ñ*l*ïUeGl*l ÿf�.�f�c@>�s�2�}�ÍkSk �d�]�2{]�ÐoG�2ktl�n!c,dfi��#m,l*eGeG�G� � ��nvl*oGdf�s{]dfe
�seGeGj,kSl*gSn!hrp�l)nvc,l�e��2ktlH�seXn!c,��n�hs�Q�¥hso�l*�

�



Calorimeter

23.5mm

30.5mm

310.5mm

CsI crystal

Rubber

e fHg hdi<jkh[g lHmnl�iDonlHlHjp qBlsr qBlHtujvfHquw

xzy{xz|
}ky

~[��y

��~����ky��~����ky�k~��v�vy}�~���}ky�k~��v�vyx ~��uxzy

�z~�����y
x ��xkx.xz~
}�xR}�~

� �z��� �

��d}q2j,oGl���- � i�c,l*kt��n!dfiÚ��dflu� hs���]�c3

bL�sp,{fl>��- � ��nvl*oGdf�s{fe)j,eGl*gIdfm��]�b3¢�

� ��nvl*oGdf�s{ l*{fl*ktl*m!n!�2{ g,l*m,eGdTn%w eGd}ñ*l i*hskSktl*m�n
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