
�

���������
	���
������������������������! #"%$&"(') +*-,�,
. �/
����0���213�-4657
8 9
:	;�����<��=6
?>@#
:��
:4(A��:BC@#���64%��
��2	��D���E��=6
GFIHJ�&KL��,(MN�O,6M�M8�QPR��
��TSU13
:4%�NV

W%XZY#X�Y�[T\T[T]+^&_O[�`:a�X�b-^2cedfdD`�g�X-gh[N\2[Ni&[Nj�i&dk`-l#Xman[T]o[NpN^&qri&dD`�a�X�s/\2[utv[Nje^I`�w�Xmgxj�^&\2[Ny-[�`
z X�s/jO[T\T[�`�a�Xman[N]E[N]�{N|O{m`mw�X-}0|O{m`-l#X�Y~{7]+^&_�[m`&��X z [T|Oje^&]+^&_�[m`��+X-lQ{N�&y-[m`

l#X�an[T]o[N^mqri&dD` z X�s/t7[N]E[Ny-[m`�s+X�lQ[Nj�i&df]E{T|O{��Ug6{7i&{N\:^G�#X���`
� X-�<��df�&i&{7�fyI`-�
X z [N_�\T{��<d)|O�T` z X���[N_����Ubh��{N_�d�y&[�}��v|uX��#X���`

� X-g
[N�&pG�klQ[N]E��|O{7���#X���`ma+X�Wm[T|�{��Uw���w��

� ��[N�o��� ��� � �7� �9{7�f��[N��{7_�[T|Odf{7�+d�j�y&�� 7���f{7�&df�&p#�m�;�¡je�%�;q;|O_e{7]��;|O�;_�[N�myEy&��|O�;q;|O{N_�jn¢J{N_��J�N`£�N¤Zw�¥(��¦ � ivt:�%�;_���^&q;����d
je�%�;q;|O_e{7j�q;{7�vt§[N�&y§[N�f�
y&��|O�;q;|O{N_�j��<i&d�qri¨y&�� 7�;��{7����y§d�� � [T�-[N�©�<d��f�
����j�i&df�&����y©|O{���W©�vtG|Oi&���;�&y¨{N¢�t7�u[T_
ª �N� ª X
gxi&�~y&�;j�d�pN���n{7_e\:j�{N¢�|Oim�~ym�;|O�;q;|�{7_�j��9�;_��x«-�&dfj�i&�;yo[T�&yE����_¬¢J{7_�]E[N�&q;�x{N¢�|Oi&�x�&_e{N|O{v­T]o[Tj�j � �&_�{:y&^&q�|Odf{7�+|�t:�%�;j
{N¢x|�i&�®q;{7^&�v|O�;_�j��9�;_��o|���j¬|O��y¯[T|#|Oi&�°g � �%��[N]E�fd��&��{N¢x|�i&�°w���w � ��W3d��±�/�;q���]��%�;_ ª �7� � [N�&y z [ut ª �7� ª
�Jgx²v³N²&`-g~´N�N�v��X
µ �9|O�;je|���y+¢J{7�f��{��<d��&p<q;{7^&�v|O�;_�j�¶ � �Rg~s�bGj�q�df�v|Od��f��[T|�d�{7��q;{7^&�v|O�;_�j·¢J{7_6���f��q�|O_�{N�+j�����q�|O_�{N]E��|O��_;` ª �Rg~s�b8j�q;d��v|Odf� �
��[T|Odf{7�Eq;{7^&�v|O�;_�j9¢J{N_n\2[N{7�oj�����q;|�_�{7]��;|���_;`m¸v��[N��_e{7p7�;��¹�9�;_��;�&\N{� °q;{7^&�v|O�;_�j9¢J{7_�º(¥R­Tw�¥�j��;�-[N_O[2|Od�{N�I`�²v� � ^&q;df|O�
¹�9�;_����m\N{� �q�{7^&�v|���_�j<¢J{7_<��­Nw ¥ j��;�-[N_�[T|Odf{7�I`-[N�my�´7�n�9[T|���_¨¹�9��_e���&\T{� �q;{7^&�v|O�;_�j<¢J{7_x��­Nw ¥ j����&[N_O[T|�d�{7��X
b-{7_ng~s�b»q�{7^&�v|���_�j<[T�&y°���;_�{7p7�;��¹�9�;_����m\N{� °q�{N^&�v|O��_ej�`&|�i&�/��¼�����q�|O��y�����_¬¢J{7_�]E[N�&q;�Q�9[Nj<[Nqri&df�; 7�;yIX�gxi&{7^&pNi
� ^&q;df|O�½¹�9�;_����m\N{� ¯q�{7^&�v|���_�i-[Nj�[N�¾[Nym T[N�v|r[Tp7�°{N¢~|Oi&���u[Tjet!i-[N�my&��df�&p&`·|Oim���9[T|���_¿¹�9��_e���&\T{� ¯pv[u N�G���;|e|O��_
����_¬¢J{7_�]E[N�&q;�Q¢J{7_n��­Nw�¥�j��;�-[N_O[2|Od�{N�IX µ �/����[N_��&�;yo¢J_�{N]?|�i&�/gx²v³T²+��¼�����_�df]E�;�v|�|Oi-[2|9|Oim�/�;À%��q�|x{N¢R|Oim��Á � _O[ut
dfj�d�]���{7_e|O[N�v|~¢J{N_3¹�9��_e���&\T{� �q�{N^&�v|O��_ej�[N�&y8�n��|�{�{7\° T[N_ed�{7^&j~y-[T|O[E|O{oje|O^mymtG|�i&�+��À��;q;|�df�8g~´N�7��X/�/�;|O[Nd��f��y
[N�&[N�ft:j�dfjxd�jxdf���m_�{7p7_e��jej�X

bhdfp&X �°ÂNÃrÄÆÅvÇ�È�É�Ê�ËuÌ�Ì7Í�ÎnÉfÄ�ÃrÏ�ÄÆÐvÃ�Ñ�Ò�Ó©ÔÕ ÃrÏÆÃ×Ö�Ø�È�Ù
Ú È�Å�ÖTÄ�ÃrÏ×ÛnÄÆÐ�Ã®Ê9Ü�ÝÞÓ Úrß Ö2Ä ß)àáà ÒuÄ ß È�Ö Ú È�Å�Ö2Ä�ÃrÏeÓrÛnÄÆÐ�ÏÆÃrÃ
Ó�ÃrÄÆÓ+È�É~Ó ß)àáßáÚ Ò�âUÒuÃrÏÆÈ�Ñ�Ã à9Ú È�Å�ÖTÄ�ÃrÏ¬ÓrÛ�ã·ÒuÄ�ÃrÏ¾ÔÕ ÃrÏÆÃ×Ö�Ø�È�Ù
Ú È�Å�ÖTÄ�ÃrÏ×ÛEä%Å Úrß Ä�ÃåÔÕ ÃrÏÆÃ×ÖvØ�È;Ù Ú È�Å:Ö2Ä�ÃrÏ¬Ó§Ò�Ö�æçÊnÜ�Ý
Ú È�Å�ÖTÄ�ÃrÏ¬Ó Ú Ò�Ö�èmÃ<ÓÆÃrÃ×Ö-Í
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p Water: Pure Water(18.3M
ì

Ω·cm)

Reflection material: Titaniumdioxide

Central momentum: 1.2GeV/c
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