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Sinal vs momento

Luz residual 
abaixo do limiar

Limiar=  3.5 Gev/ c
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G�HFI�J�K5L'MEN�O
P9HFQ�L#RTS<U�K,K5H�I�HFV�U�W�V�HFX=Y5Z�Q�S<H[L:X=U�\�K,]�^�U�X=Y,U�L�U:X,H�Q�L�R
_`L:^�K5]<Y,U9a
bAc#UdX,]fe�]�K,H�g�ShL4I�K�L#Q�V�]fV3H�i@]hK5]hQ�jhL*]hQ�Y5K,]AUdX,H�Q�L�R�]AUdX,H�Q�L#R�ShU�K5K,HFI�H[V3UkUdlmJ�]A]hK�L4V�]

]�X,^�]hK�L#Kne9H[XoY5U:]<p3HFX=Y,HFK5]hqr^�U�J�S<UmXnL�S<U�QmY,]ES<HFq�]�Q�Y5U�XsS<U�qtV3H[X=Y5Z#Q�S<H[L�XsV3]4L#]hK5U�I�]hRDL�S<HFq�L
V3]4u:S<qBv

wyx`z�x[{ |6}�~E���E�5�����`�E�9�
P3c�U0K5J��[V3U0HFK5K,]EV3J3Y,�Fe�]hR
lmJ�]�^�U3V3]:^�K,U�e9H�KkV3]%V3U�H[XCi@]�Q���q:]hQ�UmXhOkUB^�K5H�q:]hHFK5U0��V3]�e9HFV3U
W�]<p3H[XoY5�hQ�ShHFL�V3]�I�L�X=]EX:K,]EX=H[V3J�L�HFX%l�J�]�^�U3V3]�^�K,U3V�J��hHFK�J�q�L�S<U�K5K5]hQ�Y5]�V3]<Y5]�S�Y��2e�]hRfW
X5L#�[V�L:V3U�i@U#Y,U�q*J�R�Y,HF^�R�H[ShL�V3U�KEv	�-Y,U�q:UmX�V3]4I���Xs^�U3V3]�qtX,]hK�HFU�Q�HF��L�V3U�Xn^�]�R�UmXs]hRF]�S<Y,K5�9]�X
]�ShU�q:U�X,c�U�V3]�S�L#K5I�L�ShU�QmY,K��#K5HFL��-X5c#U�L�S<]hRF]hK�L�V�U�X:V3]�e�U�R�Y5L�^�L#K�L�U�Sh�#Y,U3V�U�U�J�U�X
V3�FQ�U3V3UmX�U�Q�V3]B^�U3V3]�q�RFHF\�]hK,Y5L#K�q:L�HFX:]�R�]ES�Y5K,�9]EXhv��oX5X=U�^�K,U�e�U3ShL�UmX:L#i�Y,]�K=��^�J�R[X=]EX�U�J
HFq�^�J�RFX,U�X4S<U�q�U�L�Y5K5L�X=UBV3]he9H[V3U�L#U0Y,K�Z#Q�X,H�Y,UBV3UmX HF�9]�X Q�U0Y5J�\�U�v��	X,X,]�L#Y,K�L�X,U'^�U3V3]
HFK:V3]BL#RFI�J�q�L�XdSh]hQmY,]hQ�L�X�V3]0Q�L�Q�U�X,]hI�J�Q�V3U�XdL�Y5�0L�q:HFShK,UmX=]�I�J�Q�V3UmXhv� ¡X,]hI�J�Q�V3U��¢�
V3]�emH[V3U4L�U ]hi@]hH�Y,U*V3]	£=]hRF]�S�Y5K,U�V3]nI�R�U�¤-¥sl�J�]�ShU�K5K,]EX=^�U�Q�V3]sL RFJ���]hq:H�Y,H[V�Lk^�]hRFU�X
¦�R§Y5HFq�UmX
V3�FQ�U3V3UmXdlmJ�]0e9HFL�¨=L�^�L#K�L�U�i@U#Y5U3Sh�#Y,U3V3U�v� CX�L�i�Y,]�K=��^�J�R[X=]EX*U3ShU�K5K,]�q©V�]0N�ª«L«¬�ª�Q�X
V3]�^�U�H[XsV3U:e�]hK�V�L�V3]hHFK,U�H�q:^�J�R[X,U�v

wyx`z�xF­ ®C�h~E��¯�°±¯�²��2�9�³²�´�µ�°��m¶D~h����°·�E¸`¶�²�����°·��²3��¹�º��m~��2°�¯���¸`º��"²�»#~E°±¯�²
�"²3�2~�¼`»����³²��9º½���9�`²�´�µ�°�²�°�¾k¿ÁÀ

bfL'g�I�J�K5L0X,]hI�J�H�QmY,]��Te�]hK5H§g�S�L��ÂX=]dJ�q�I�K�L#Q�V�]�L#J�q�]�Q�Y5UBV3U�X=HFQ�L�R"^�L�K5L0V3H[XoY�Z#Q�ShHFL�XCL�U
i@U#Y5U�q*J�R�Y,HF^�RFH[ShL�V3U�KA_`U�J%^�L�K5Z�q:]<Y,K5U4V3]AHFq�^�L�S�Y5Uma¢q�L�HFX	ShJ�K=Y�L�X��mL#UdlmJ�L�V3K�L�V�U%_@^�U�K-X=]�K
J�Q�H[V�L�V3]4V�]4Z�Q�I�J�R�U%X=��R�H[V3Uma<v	bfU�]�Q�Y5L�Q�Y5U���Y5]hq���X,]k]�qte9HFX=Y5L�lmJ�]*ShL�V�L:^�U�Q�Y5U%V3]�X5X5L�X
V3H[XoY5K,HF\�J�H[j<�3]�X*^�L#K�L�L#q*\�UmX*U�X*^�R[L#Q�UmXh�"K5]h^�K,]EX=]�Q�Y5L�J�q�L�q:��V3H[L�Q�U«]hH�p9U«V3UmX*Ã�V3U�X
e�L�R�U�K,]EX¢V�U*X,H�Q�L#R�S<U�qÄL*X=J�L4\�L#K5K5L e�]�K=Y5HFS�L#R�lmJ�]fH�Q�V�HFS�L4L*S<U�Q�S<]hQmY,K�L�j�c#UkV3UmXÅL�S<U�QmY,]ES��
HFq�]�Q�Y5U�Xf]hq¡Y5U�K5Q�U%V�U%^�U�Q�Y5U�_³l�J�L#Q�Y5U%q:]�Q�U�Kfi@Æ�KCL�\�L�K,K�L:q�L#H[X�UmXfL�ShU�QmY,]�ShH�q:]�Q�Y,UmX
]�X=Y5c�U�^�K5�Ep3HFq:U�XnV3U:^�U�Q�Y5Uma�v
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Ç�È�É�Ê�Ë5Ì0ÍhÎ�Ï
Ð9ÈFÑ�Ì�ÒDÓ�ÔrÕ@Ê�Ñ�Öh×�Ø�Ù�Ì:Ù3È[Ú=Û5Ü#Ñ�Ý<È[Ì�Ì�ØdÕ@Ø#Û5Ø�Ô*Ê�Ò�Û,ÈFÞ�ÒFÈ[ÝhÌ�Ù3Ø�Ë�Ì#Ø:ßmÊ�Ì�Ù3Ë�Ì�Ù3Ø

à ØkÌ�Ù�ßmÊ�È�Ë5ÈFË"ØkÚ,Ý�Ì�Û=Û5ÓhË¢Þ�ÒFØ#Û�á³Ú=Ó�ÔâÌ�Ú"Ô:ã�Ù3È[Ì�Ú"Ó�Ôåä3æ<ç�è�é<êÂÚ=ÓsßmÊ�ÓnØ�Ú¢Ì�ÝhØ�ÑmÛ,Ó�ÝhÈ�Ô:Ó�Ñ�Û,ØmÚ
Ó�Ú=Û5×�Ø:Ù3È[Ú=Þ�ÓhË�Ú,Ø�ÚnÌ�Û,ãkÚ,È�Ñ�Ì#È[Ú-ÓhÒFÓhè#Ì�Ù3ØmÚ	Ô�Ì�ÚsßmÊ�Ó Ñ�×�Ø:Ú=Ó Þ�Ø3Ù3Ó ÓhÕ@Ó�Ý�Û5Ê�Ì#ËsÊ�ÔtÝhØ�Ë,Û,ÓCÞ�Ì�Ë5Ì
ë Ì�È§ì�Ì�Ú�Ù�ÈFÚ=Û5Ü�Ñ�Ý<È[Ì�Ú"Ì#ØfÕ@Ø�Û,Ø�Ô*Ê�Ò§Û5È�Þ�ÒFÈ[ÝhÌ�Ù�Ø�Ë�Þ�Ø�ÈFÚ�Ó�Ò�ÈFÔ:È�Ñ�Ì�Ë=êÂÚ,Ó<ê�ÈFÌ�Ô*Ê�È�Û,ØmÚ"Ì�ÝhØ�ÑmÛ,Ó�ÝhÈ�Ô:Ó�Ñ�Û,ØmÚ
Ù3Ó ë Ì�È§ì3Ø�Ú,È�Ñ�Ì�Òfá³Ù3Ø�Þ�È[Ý<Ø�Ù�Ì�Ù3È[Ú=Û,Ë5È ë Ê�ÈFÖ�×#ØmæCØ�ßmÊ�Ó%Ñ�×#Ø�ã6Ù3Ó�Ú,Óoí=î2è�ÓhÒAá`Ì�Ù3È[ÚoÛ�Ü#Ñ�ÝhÈFÌ�Ì�Ø
Õ@Ø#Û5Ø�Ô*Ê�Ò�Û,ÈFÞ�ÒFÈ[ÝhÌ�Ù3Ø�ËsÞ�Ø�Ù3Ó Ó�Ú=Û5Ì�ËnÔ�Ì�ÒDÔ:Ó�Ù3È[Ù�Ìmæ�Ï
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OQP�RIS�T�UWVYX�Z\[H]I^�U�_�]a`�P�b�U�cD_�]I`�_�]IP�`#d�c�U�b�]I`#e�`�_�P�f�g�T�g�b�hYU�g�bIi�T0gM]I`�_�]�Pj`�`0P�bLU�Pj`

k;l `�gYT0e�Unmo`�g�p.S�g;UM^�U�P�]IT0PjUq_�]I`%U�r�]�b.i0gYr�P�^�g�b.i0].`3gY`�i�sMgY^:tY]�b�UI`\_�g;_�P�f�g�T�g�b�h�UI`\_�g
`0P�b�U�cHd�T�uwv�P�^�UI`A_�gJt�gYT0]Lxyc�]�RI]*].`Q`0P�b�U�Pj`AgY^6r�U�_�U*d�cjU�b�]q_�P�f�g�T�g�^zd{]�S�r�];g�f|U�t�g�^zd�U�T�i�g
_�U�_�P�`�i0T�P l S�Pjh�}�]�d{g�T0i0]�_�]�d�Pjr~]�_�]�`�P�b�U�c � k `#UIr~]IbIi0gwr~P�^�g�bIi�]I`#p.S�gM`�gq_�P�`�i0T�P l S�g�^
U�]
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