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1. Introduction
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2. Calorimeter design
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¦�nhr`l,g�gFw>e0ch~�gF��kWnxr[l)sW��g�� kZjYk2e{�(�xsZg%��e>}xr�}�pJ��w0e{zJ|xe{}ucxev�
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3. Electronics
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p���kWnxrCl�n�jYsZ~Fr^� r�ch� e0kWe>�Fr^�xsZr�jFo��xw0e0Ähr�sZ�Dphj�� r}¯g�cTS/¸�¦
³:U���·��F�F¹¥��¦�nxr¥�hsWrjYo��xw>evÄhr�sZ�2jYsZr¥j��W�Wr)o¥pxw>r�}£g�cMo�gYkZnN�
r)sZp�gJjYs�}x�Ho�gF|hc�kZr�}*g�c*kWnhr�t�jYsZoØÉ�jFcx~Fr��gF�NkWnxr�l,sZ�Fg�� kZjYk��
b�w>w�kWnxr3�xsZr�jFo��xw0e0Ähr�sZ��jYsZr2l)gFcxchr�l�kZr�}[kWg¥kWnxr*�We0~�chjYw�r�w0rl��
kWsZgN}Nr��DkZnxsWg�|x~Fnyl,g�w>}yjFch}¯t�jYsZo o¥|xwvkZe0�he0c«l)gFcxcxrl�kZgFs��)�

¸+jFl�nLoDgFkWnxr�sWp<g�jFsZ}Ll,g�c�k�jYe>ch��¼�·D�xsZr�jFo��xw0e0Ähr�sZ���
¦�nxr�� e>~Fc�jYw:�®sWg�o kWnxr��xsZr�jFoD�hw0e0Ähr)s2e{�d�®r}CkZg[kZnxr�º Á �

µ Á ºÌ�WnhjF��r�s�p���k	t!e>� kWr}��hjYe>s�gY�/¼��DoÛw0r�cx~YkZn���¦�nxr(jFo¥�
�hw0e0kW|h}xr��!jYsZr3}Ne0~�evkZe0i�r�}Lp��£�µ��
pxe0k�jFchjYw>gF~�|xr,��kWgF�
}xe0~�evk+l)gFcN�
��r)sWkWr�s���bd¹ Á �DgF�<r)s�j%kWe>cx~�e0c±kWnxr^�<r�jF�¯}Nr,kZr�l,kWgFs�o�gN}NrF�
¦:g¯l)g%�Fr)s[kWnxrM�®|xw>w3}x�Jc�jYo�e>lMsZjFcx~Fr��!t+r�|h�WrCk	t�g¯bd¹ Á
t!e0kWn^nxe>~Fn£jFch}�w0g%t»� r�ch� e0kWe>��evkZe0r�(�8�h�0�*jFch}§�3¢Cr)¤3ÜYbd¹ Á
l)gF|xcJk�FsZr��W��rl�kWe>�Fr�w0�x�$�®g�s�rjFl�n�kWg%t�r)s+l�nhjYcxchr)w��$¦�nxrdkWgFkZjYw
c�|xo¥p�r�s:gF�hr)w>r�l,kWsZgFcxe{l)�$l�nhjFcxcxr)w{�$e>�S¡Fµ%¼��WV%¦�nxr)sZr�jFsWr�µY¶��Y¼
kZg%t+r�sZ������·� Y¼qi)�
� kWsZe>�h�!jYch}�¶F��¡YµDÚh�
� kWsZe0���)�

3.1. Calibration
¦�nxr+sWr�w>jYkWe>�Fr+l�jYw>e0phsZjYkWe>gFc(gF�hr)w>r�l,kWsZgFcxe{l)�:jYsZr��<r)sW�®gFsZoDr}

p��_e0c	X	rl�kZe0cx~�kZnxrS��cxg%t!c*jYo�g�|xcJk�gY�Nl�nhjYsZ~Fr$kWg�kZnxrS�xsZr�jFoD�
�hw0e0Ähr)s¥e0ch�x|NkqkZnxsZgF|x~�n§�hsWrl,e{� r�w0�§o�r�jF�W|xsZr�}ul)jF�hjFl)evk�jYchl)r
�8cxgFo�e>chjYw���jFw0|hr�e>�( ^��S/�,�:¹_|xsZe0cx~^kZnxr[l�jYw>e0pxs�j%kZe0g�c��hsWgF�
l)r�}N|hsWr£t�rCo�r�j�� |xsZr�}±kZnxrC�<r�}Nr�	k�jYw��!w0e>cxr�jFsWe0k	�±jFch}±kWnxr
~JjYe>c£gY��rjFl�n£r�w0rl�kWsZgFche>l¥l�nhjYcxchr)w��2¦�nxrDl)jFw0e>pxs�j%kWe>gFcCl)gFcN�
� kZjFcJkZ��jFsWr(}Nr)kWr�sWo�e>cxr�}^p��`kZnxr(w>e0chr�jYs�ÄxkdgY�/kZnxrql�nhjFcxcxr)w
sZr��W�<gFch�Wr�kWg*kZnxr�kZr�� k+�x|hw>�WrF��Y§rd|h�Wr!kWnhr_�W��rl,e{jYw�l�jYw>e0phsZjY�
kZe0g�c¯~�r)cxr�sZjYkWgFs��(t!nhe>l�n\� e>oq|xw{j%kZr[kZnxr^� nhjF��r�gY�3l,|xsZsZr)cJk
�h|xw>�WrF�<�xsZgN}N|hl,r}£p��£j�sWrjYw:�hjYsWkWe{l,w>rqe>c£kWnhr¥l)jFw0g�sWe>o�r,kZr)s�
Y§r*nhj���r2¶�·D�W|hl�n^l)jFw0e>pxs�j%kWe>gFcL~Fr�cxr)s�j%kZgFs��)�

¦�nxrMl�jYw>e0phsZjYkWe>gFc«l)jF�hjFl)evk�jYchl)r���t�r)sZrCo�r�j�� |hsWr}yt!evkZn
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4. Calorimeter performance
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 / ndf 2χ  33.57 / 22

Constant  725± 4.557e+04 

Most_probable  1.6±  1812 

Sigma     0.84± 54.21 

Skewness  0.0248± -0.3058 
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 / ndf 2χ  63.22 / 44
p0        34.1±  2162 

p1        0.2± 127.6 

p2        0.164± 9.628 

p3        82.6± -1081 

p4        1.65± 50.29 

p5        0.0105± -0.2707 

p6        0.0000220± 0.0004211 
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 / ndf 2χ  82.98 / 44
p0        37.7±  2389 
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p2        0.145± 8.338 
p3        81.5± -1248 
p4        1.62± 54.81 
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p6        0.0000217± 0.0004866 

, MeVγγM
0 100 200 300 400 500 600 700

0

500

1000

1500

2000

2500

3000

3500

4000

4500
 / ndf 2χ  82.98 / 44

p0        37.7±  2389 
p1        0.1± 127.6 
p2        0.145± 8.338 
p3        81.5± -1248 
p4        1.62± 54.81 
p5        0.0103± -0.3024 
p6        0.0000217± 0.0004866 

÷�øvù�ú�û	ü:?%þ�ÿ��Jü�)�ø�5@
"û	ø�^Jú>
	ø��(�D�"]
��Jü�
| ��z4��2�"
��(�25Sø��AC(�,û	ø*���	

�l��585/û	ü������25@
"û	ú���
	ü�)Dø��b��������û	ø��*ü�
	üZû��$ÿ��Jü�4��2�"
��(�b4&��5"øE
	ø*���
ø*5�)Fü�
	üZû��*ø��Jü�)(ø��b
��Jü�5@
"û	ø*4b5@
"û	ú2��
	úFû	üN��O
���üN�������)û	ø*�*üK
	üZû��

sZr�l)gFch� kWsZ|hl,kWr�}§kZsZj�l��u��gJ� e0kWe>gFc\jYsZr`Ähw>w0r}��®g�s¥rjFl�n¯w{j��Fr�s
gF�`�	kZsWe>�h��� ²"c�Äh~h�·ykWnhjYk§�WgFsWkMgY�`}Ne{� kWsZe0px|xkWe>gFch�§jYsZr
�Wnxg%t!c��®g�s�kWnxsZr)r�w{j��Fr)s��¥gY�2ÚØ�	kZsWe>�h���T}_c¯kZnxr£jF�Z� |hoD�x�
kZe0g�c�kWn�j%k�kWnxru� ��jFl,r�sWr� g�w0|xkWe>gFc«e{�LkWnxru�WjFo�rMe>c«kWnhr��Wr
kZnxsZr)r2w>j���r)s��)��t�r2l�jYc�gFpNk�jYe>cLe0k��®gFs!o�e>}h}Nw0r`��Ú × �+w{j��Fr)s�jF�
~��8�I�t� �<p�½Y��Ð�� ¶2�Yµ � ���<p  �µ�n¯�<p ��µF��o�o^��¦�nxr(¢£gFcJkZr
Á jFsWw>gD~Fe>�Fr�� ~��,��� �<p ¼F¼�Ð�� ¶.�Yµ � ���<p�½%¼:n¯�<p ��µF�+o�o^�

¦�nxrM�W�hjYkWe{jYw�sZr��WgFw>|NkWe>gFcygF�2kZnxr��:�3s[l)jFw0g�sWe>o�r,kZr)s��®gFs
�hnxgYkZgFch�Tt�j���o�r�j�� |xsZr�}3e>c*kZnxr�r)ª��<r)sZe>oDr�cJk:t!e0kWn(kZnxr��hsWgF�
kZgYk	���<rqgY�-kZnxr�l)jYw>gFsZe>oDr)kWr�s��2¦�nxrD}xr,kZjFe0w{�_gY�SkZnxe>�_r,ªN�<r)sZev�
o�r�c�k_t+r�sWr(}Nr�Wl)sWe>p<r�}^r)w{�Wr)t!nxr�sWr`��¡�
��¦�nxrq�W�hjFl)r*sWr� g�w0|x�
kZe0g�c�gY�*�F� ¶£o�o j%k¥�h� µCÎ2r�¤ÛjFch}��x� ·^o�o jYk[�F� �CÎ2r)¤
n�jF��p<r)r)c^g�pNkZjFe0cxr}H�

SNIC Symposium, Stanford, California -- 3-6 April 2006

0040



5

Entries  7524
RMS    0.3565

 / ndf 2χ  78.053 / 11
Prob   0.000
Const     16.240± 1001.029 
Mean      0.0030± 0.002 

Sigma     0.003± 0.222 

,mmline - XcgX
-4 -3 -2 -1 0 1 2 3 4

N

0

200

400

600

800

1000

Entries  7524
RMS    0.3565

 / ndf 2χ  78.053 / 11
Prob   0.000
Const     16.240± 1001.029 
Mean      0.0030± 0.002 

Sigma     0.003± 0.222 

MC

a

top1
φ

= 8.0%σ>2.5

Entries  7524
RMS    0.3565

 / ndf 2χ  78.053 / 11
Prob   0.000
Const     16.240± 1001.029 
Mean      0.0030± 0.002 

Sigma     0.003± 0.222 

Entries  1465
RMS    0.4265

 / ndf 2χ  25.923 / 13
Prob   0.017
Const     6.206± 164.115 
Mean      0.008± -0.092 
Sigma     0.007± 0.259 

,mmline - XcgX
-4 -3 -2 -1 0 1 2 3 4

N

0

20

40

60

80

100

120

140

160

180

Entries  1465
RMS    0.4265

 / ndf 2χ  25.923 / 13
Prob   0.017
Const     6.206± 164.115 
Mean      0.008± -0.092 
Sigma     0.007± 0.259 

EXP

b

top1
φ

= 7.7%σ>2.5

Entries  1465
RMS    0.4265

 / ndf 2χ  25.923 / 13
Prob   0.017
Const     6.206± 164.115 
Mean      0.008± -0.092 
Sigma     0.007± 0.259 

Entries  7524
RMS    0.6441

 / ndf 2χ  84.978 / 24
Prob   0.000
Const     8.244± 505.642 
Mean      0.006± -0.007 
Sigma     0.005± 0.437 

,mmline - XcgX
-4 -3 -2 -1 0 1 2 3 4

N

0

100

200

300

400

500

Entries  7524
RMS    0.6441

 / ndf 2χ  84.978 / 24
Prob   0.000
Const     8.244± 505.642 
Mean      0.006± -0.007 
Sigma     0.005± 0.437 

MC

c

top2
φ

= 7.6%σ>2.5

Entries  7524
RMS    0.6441

 / ndf 2χ  84.978 / 24
Prob   0.000
Const     8.244± 505.642 
Mean      0.006± -0.007 
Sigma     0.005± 0.437 

Entries  1465
RMS     0.728

 / ndf 2χ  34.308 / 27
Prob   0.157
Const     3.171± 83.183 
Mean      0.0150± 0.183 
Sigma     0.015± 0.504 

,mmline - XcgX
-4 -3 -2 -1 0 1 2 3 4

N

0

10

20

30

40

50

60

70

80

90

Entries  1465
RMS     0.728

 / ndf 2χ  34.308 / 27
Prob   0.157
Const     3.171± 83.183 
Mean      0.015± 0.183 
Sigma     0.015± 0.504 

EXP

d

top2
φ

= 8.1%σ>2.5

Entries  1465
RMS     0.728

 / ndf 2χ  34.308 / 27
Prob   0.157
Const     3.171± 83.183 
Mean      0.015± 0.183 
Sigma     0.015± 0.504 

Entries  7524
RMS    0.3565

 / ndf 2χ  77.764 / 11
Prob   0.000
Const     16.238± 1001.007 
Mean      0.003± 0.002 

Sigma     0.003± 0.222 

,mmline - XcgX
-4 -3 -2 -1 0 1 2 3 4

N

0

200

400

600

800

1000

Entries  7524
RMS    0.3565

 / ndf 2χ  77.764 / 11
Prob   0.000
Const     16.238± 1001.007 
Mean      0.003± 0.002 

Sigma     0.003± 0.222 

MC

e

top3
φ

= 8.0%σ>2.5

Entries  7524
RMS    0.3565

 / ndf 2χ  77.764 / 11
Prob   0.000
Const     16.238± 1001.007 
Mean      0.003± 0.002 

Sigma     0.003± 0.222 

Entries  1465
RMS    0.4265

 / ndf 2χ  25.925 / 13
Prob   0.017
Const     6.206± 164.269 
Mean      0.008± -0.093 
Sigma     0.007± 0.259 

,mmline - XcgX
-4 -3 -2 -1 0 1 2 3 4

N

0

20

40

60

80

100

120

140

160

180

Entries  1465
RMS    0.4265

 / ndf 2χ  25.925 / 13
Prob   0.017
Const     6.206± 164.269 
Mean      0.008± -0.093 
Sigma     0.007± 0.259 

EXP

f

top3
φ

= 7.7%σ>2.5

Entries  1465
RMS    0.4265

 / ndf 2χ  25.925 / 13
Prob   0.017
Const     6.206± 164.269 
Mean      0.008± -0.093 
Sigma     0.007± 0.259 

÷�øaùúFû	ü�BFþ�ÿ���ü�)�ø�5@
"û	ø�^Jú�
	ø����25���O
���ü�)�øEcxüZû	ü�����ü�^Nü�
| /ü�ü��t
��Jü
5@
"û	ø�4D���aú�5@
	üZû����	��û�)Fø*�2�"
	ü:���2)t
���ü�û	ü������25@
"û	ú2�K
	ü�),
"û�����=
4&��5"ø�
	ø����DH��û�
��Fû	ü�ü��*����üZû�5���kR`5@
"û	ø�425��

5. Conclusion
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