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Nucleo de semiconductor
Electron de valencia

Electron libre

Hueco
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Electron adicional

Impureza de tipo n
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Impureza de tipo p

Hueco adicional
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1 2 3 4 5 6 7 8 9 10
Canal (10 de 1024)

Canales i=1,10
Chip j=1
Suceso k

A)

1 2 3 4 5 6 7 8 9 10
Canal (10 de 1024)

C)

contribucion
del common noise
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Canal (10 de 1024)
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Canal (10 de 1024)
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B)

1 2 3 4 5 6 7 8 9 10
Canal (10 de 1024)

E)

1 2 3 4 5 6 7 8 9 10
Canal (10 de 1024)

F)

Ksec σ

Kprim σ
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(cluster S + cluster  K)
Impactos

Trazas reconstruidas

Direccion de incidencia

Z = 0

576�829;:%< ��?	ACB � Y�UTS]J(SWUXL�\2FZ[�J�UZF�LbO N�J 	 � �!#"�$z�zL�O {�I\"L�F�N�_mKMJ�\2FT_aY�\"J�F(UXJ!q�UXJ�F�J�\2S]L�SW_m[�LfF�c �CL�KM��_�oJ�\�F�J(K�I2JTFTSWUXLjI\
J���J�K7q�OQYgN�J V oYbK(YyF�Jeq�UXY.q2L�{�L�U"o| LPI\(UXL���Yu{iLbK`KML}VZY�\2[�J�UTS�_aNiYgJ�\MI\ q2L�U�J�OwJ.V�SWU oY�\D!wq2YfFT_mSWU oY�\���OQL�FGSWUXLh�%LfF UXJ�FZIO�S!Lb\2S]JTF�c



¦ * �������� ��
��W� �2� � �%$�
��	� � ����$(���n
� � $�����
�� � ��� ���� '����;�	��� � � �W� � � � � � � �����	������� ���� ���� !�"�	���#�%$

� 	 
�����S���� ���������D���	�� �

021�36587:9<;BDE�63�>89kK<ACL61^�SACDE9<HfK_36HB;=9+L6>�D^K<DE34ICL61%9@?f9@1�>89'H�9@>�A�K<DEHj9@Iw1^Lm\l9@>�D^>�Ll>�9k1E3)F#34?BD^5C1E9�9@1���34I�>83�>89FxLaHB;@[n K<A�1^L6?%K<LaH�b4L6>�L6?X\)D^9@I~;=H�L6?X?=92\)L6IS;BDE9@I8921^3j\ª[L6?�L61E;=3jF#34?BD^5C1E9�9@16ÁCAd7=3j>89.1E34?�?�A�K_9@?=34?�b4L6\]\)LjL6K_9<F�;BL6>834?@p0N18Is[A�\l9<H�3s>�9gHrL@Y634?2K%[34?�\)D^K_34? �=?BA�Fe9<H��iDE�qDE9@IS;=9@?��s?=9<HB�qDEHC[L!FCLaH�Ls>89<;=9<Hr\)D^I�LaH,9@1q��L6K_;=36HN>89�HB9@Kr��Lau<3W;BL618K_34\)3?B9�9_�iFC1JD^K<L+9@I}1^Ll?=9@K<K<D|[34I8.ip Vip/.ip��LaHrLm1E34?�K_36HB;=9@?s�SA�9k?BDEb4A�9@I%cC?=9t��L6I}Àa7BL6>83�>834?fI�D^�69@1E9@?�MC9@1`�SA�9k?=9t1^1^L6\)LaHC[L � ��# ¢� �;� � � >89<ÀCI�D^>�3+K_34\)39@1XK_34Id7=ACI~;=3�>89'K_36HB;=9@?!�SA89k1E36b6H�Ll9@1^DJ\)D^I�LaHGL61�\ª[Ld�8D^\l3]9@1%��34IC>83]>89�H�L|Y634?sK%[34?B\)D^K_34? (CY�36;=H�3]K_34Id7BA�I~;=3�>89K_36H�;=9@?f\ª[L6?fHB9@1^L�7BL6>834?GF#9<HB3)K_34Iy1JL6?j\)D^?B\]L6?jK<LaH�L6K_;=9<H|[n ?B;BD^K<L6?<cx�iA89�F�H�9<;=9@I�>89'\l9§7=36H�LaH�1JLlL6K_9<F�;BL6I�K<D^L]FCLaH�L��A89@IS;=9@?jb4L6\)\]L]D^IS;=9@I�?BL6?j>�9W\)L6I89<H�L]�SA89WFCA89@>�L6I{��L6K_9<Hr?=9W9@?=;BAC>�DE34?j\ª[L6?�>89<;BL61^1^L6>�34?<p�021%F#9<36H���L6K_;=36Hs>89H�9@K���Lau<3z9@Iw9@?=;=9¶[A�1E;BD^\l3�K<L6?=3zFCA89@>89t?BA8FC1JDEH�?=9'K_34IQK_36HB;=9@?!9@IQ1^L]>CDEHB9@K<K<D@[34Iw>89+D^I�K<D^>89@ICK<D^L+3m9@Iw9@1`;BDE9@\lF#3>�9�9@\)D^?BD@[34I�pM K_34IS;BD^IiA�L6K<D@[34I}?B9'>89@?BK_H�DE5#9@Iz9@?=;=34? 3�4 �$# � � �� � � ¡ � 3h3 �,¢4 �ª��À�b4A8H�L6? .ip V+Y .ip/.4� M
���D��	 �/�"� ��� �Qp�Pi9kHB9@K���Lau@L6Iv?�A�K_9@?=34?s�SA�9k;=9@I8b4L6IQL6K_;BDE�qD^>�L6>�9@Iw9@1`� 4f��F#36H�9@I�K<D^\)L�>89@1�I�DE�69@1o@¦z��>89�1E34?GVaTt�iA89s;BDE9@I896ciÀ�b4A8HrL .ip^o|�rc�K_34IS;BL6I�>83)>89@?�>89�9@1#I�D^�69@1xD^I���9<H�D^36H@pqPi9!FCD^>�9�L6>89@\ª[L6?GL61#?BACK_9@?=3�SA�9�9@1�FxA�I~;=3Q>89{D^\lFxL6K_;=3v9_�i;=H�LaF#341^L6>�3wL61G�R4���?B9z�CL61^1E9zLv\l9@I834?l>89vo<T6TvK<\ >89@1g9§7=9  �cZFCLaH�Lb4LaH�L6IS;BDEu@LaH��SA89k1^LlFCLaHB;@[n K<A�1^Ll��L)K_HrA8u@L6>83]9@1`�R4f�tpe�XL)K_36;BL�>89@1��69<;=3z>89@1�� 4f��?=9WHB9<5CL�7BL]��L6?=;BL]9@1I�DE�69@1go@Vm9@Iy9@1ZK<L6?=3{>89tFCLaHB;@[n K<AC1^L6?fD^ICK<D^>89@IS;=9@?f9@IS;=HB9)¨6¦)Y�o<T6T�K<\}c#�iA89kFCA89@>89@I�9<�iD^;BLaHs1^34?�I�D^�69@1E9@??BA8F#9<H�DE36H�9@?NF#36Hf1JL+b69<34\l9<;=H|[n L)>�9@1�?BA85%>89<;=9@K_;=36Hk��ÀCb4A8H�L .ip�*S�rp�sD^K���LtL6K_;BDE�qD^>�L6>�?=9<H|[n LkD^I�>�DJK<La;BDE�dLW>89�A�ICL'FCLaHB;@[n K<A�1^L'K<LaHBb4L6>CLtDJI�K<D^>�DE9@IC>83'?=365�HB9!M!OQPepq02I�1^L'ÀCb4A8H�L
.ip/.!?=9NLaF�H�9@K<D^L�1JLfL6K<A�\tA�1^L6K<D@[34Ik>89�?BA�K_9@?=34?�K_34I+A�I�LfK_36;BL!9@Ik9@1G[A�1^;BD^\l3�ICDE�69@149@Ik9@1SK<L6?B3s>�929@1E9@K_;=HB34I�9@?��>89�\)L6I89<H�L+L6Ij[L61^36b4L+3iK<A8H�HB9!K_34I}36;=H�L6?�9@?=F#9@K<DE9@?r�rp8021#\l36;BD^�63)>89!1JLk9@1^9@K<K<D@[34I{>89s1^L+K_36;BL+9@Iz9@1%I�DE�69@1o@¦v9@?)�iA89}9_�8D^?=;=9}K<D^9<HB;BLvF�HB365xLa5CD^1^D^>CL6>�>89}�iA89}A�ICLQFCLaHB;@[n K<A�1JLvK<LaHBb4L6>�Lv9<�qDE;=9y1E34?]K<A�La;=HB3 I�D^�69@1E9@??BA8F#9<H�DE36H�9@?W�:o�2|R VaT~�sL61�D^I�K<D^>�D^HG9@Iy9@1�>89<;=9@K_;=36H'>89<5CDJ>83]L�1^L)b69<34\l9<;=H�[n Lm>�9t1E34?f;BA85#34?<cx�iA89t?=9t�CL61^1^L6IL61^D^I89@L6>�34?G9@I{b6H�A8F#34?G>89'K<ACLa;=HB3)Y{K_HB9@L6I{F#9@�iA89ShI�L6?Gu<34I�L6?�\kA�9<HB;BL6?<p
� 	 
����������
�� �  �"� ����)(�I83)?=9�FxD^>89s9@?=;BL)H�9@?=;=H�D^K<K<D@[34Izb69<34\ [9<;=HrD^K<Lqp
� 	 
���� �"� � �=� �� �I� �!$N��
:����� ���xp8Pi9sL6K_9<F�;BL6I{?BACK_9@?=34?�K_34I�\]L6?BLkDJI~�aLaH�D^L6IS;=9��

�����
�ªT"-^o'�!9<¿ -dK 5 p

0�I}�dL61E36H�L61E;=3)9@?fDJI�>�D^K<La;BDE�63l>89'�iA89'A�ICL+FCLaHB;@[n K<A�1JLt�CL6>8HC[34I�D^K<Ltb69@I89<Hx[3]9@1%FCLaHG365x?=9<HB�aL6>838p
� 	 
����������
�� �  �"� ����)(�?=9�HB9@1JL�7=Ll��L6?B;BL	�

���
�
�¶T"- Vm�!9<¿ -dK 5 p

� 	 
����,�"� ��� �����8�%$ ������� ���"� ���D��������	 
Sp�Pq9kHB9@Kr��Lau@L6I�1E34?�?�A�K_9@?=34?��iA89t\tA89@?=;=HrL6IvA�I�Lmb6H�L6IQL6K R;BDE�qD^>�L6>���Is[A�\l9<HB3�>89tK<1JA�?=;=9<H�?r�G9@IQL61Eb4A�I83�>89k1E34?!?BA85%>89<;=9@K_;=36H�9@?<pe0N?!��HB9@K<A�9@I~;=9+�SA�9t1^L6?�FCLaHB;@[n K<A�1^L6?��L6>8HC[34ICD^K<L6?,F�HB3q>�A8u@K<L6I+9@Im?BA)K<L6\)DJI83'?=9@K<A�I�>CLaH�DE34?.>89jL61^;BL�9@I89<HBb�[n LWL61�D^IS;=9<H�L6K<K<DE34I�LaHgK_34I]1^Ls9@?=;=HrA�K R;BA8H�LtYz1E34?G?BD^?=;=9@\]L6?G?BA85%>89<;=9@K_;=36HB9@?<c8>89'\]L6I89<H�L+�SA�9sL6AC\l9@I~;=9k1^L+?=9ShI�L61e9@I}1E34?�\)D^?�\l34?<p8��34?GK_36HB;=9@?9@?=F#9@K6[n ÀCK_34?jA�;BD^1^DEu@L6>834?G?B34I M
� <�[AC\l9<HB3)>89WK<1JA�?=;=9<H�?�9@I}1^34?jK_34I~;BL6>�36HB9@?�>�9'L6I~;BD^K_34DJI�K<D^>89@I�K<DJL6?G\l9@I836Hf�iA89WVip
� <�[AC\l9<HB3)>89WK<1JA�?=;=9<H�?�9@I{9@1�Pq�j� \l9@I836Hf�iA89W¦aTqp
� <�[AC\l9<HB3)>89WK<1JA�?=;=9<H�?�9@I{9@1X��« ��\l9@I836Hf�iA89 2Sp

� 	 
����������
�� �  �"� ����)(�?=9'\)L6IS;BDE9@I89@Iy1E34?j\)D^?�\l34?GK_36HB;=9@?<p

	,®�Z®�Z® % ³q·�´2½aº%²N³8±�º� �º &~·�º¶·�¸:·C³i½4±��eº
�XL �23 � ��# � � 3 � � >�9@1#Pq�f� FCLaH�LWH�L@Y634?gb4L6\)\)Lk9@?�A�I83W>�9�1E34?NF�H�D^ICK<DEFCL61E9@?ZFCLaHx[L6\l9<;=HB34?�>89@1�H�9@I�>�D^\)D^9@I~;=3>�9@1�>�9<;=9@K_;=36H@p`Pi9+;=H�La;BL{>89lA�I�L�\l9@>�DJ>�Lm>�9+1JLmL6K_9<F�;BL6ICK<D^Lzb69<34\�[9<;=H�D^K<L�\l3i>CA�1^L6>�L]Fe36H�A�ICL]��A�I�K<D@[34IQ�iA899@I}b69@I89<H�L61�>89<F#9@I�>�9'>89'1^L+9@I89<HBb�[n L+Ym9@1'[L6I�b4A�1E3)>89WDJI�K<D^>89@I�K<DJLqp



�2�l��� ����� � ���!� � ���%$(����� )���� ¦6¦

Masa invariante
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

Protones 0.5-10 GeV

Gammas 32 GeV

No.de clusters ACC
0 1 2 3 4 5 6 7

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

Protones 0.5-10 GeV

Gammas 32 GeV

No.de clusters STD
0 10 20 30 40 50 60 70 80 90 100

0

0.02

0.04

0.06

0.08

0.1

0.12

Protones 0.5-10 GeV

Gammas 32 GeV

No.de clusters TOF
0 1 2 3 4 5 6 7 8 9 10 11 12 13

0

0.1

0.2

0.3

0.4

0.5

Protones 0.5-10 GeV

Gammas 32 GeV

576�829;:%< ��?W=,B � Y�UTS]J�F�J�\�OQLyKMLfF�Ly_m\C[fLbUT_aL�\CS!JP� L�UTUT_a�ZLgLyOQL}_Q�hH�I_aJ�UXN�LT�y�gJ�\jJ�O\(oIK(J�UXY}NiJuV�OlI FTS!J�UZF�J�\�OQY�F�NiJ�S]JZV�S]Y�UXJ�FZs
SWUXL�F�OQY�F`VZY�UTS]JTFgN�J7q"U.JTF�J�OQJZV.V�_poY�\�c

Maximo nivel del TRD tocado
0 2 4 6 8 10 12 14 16 18 20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Electrones 0.5-10 GeV

Gammas 32 GeV

576�8p9;:%< ��?��"B � Y�UTS]J�J�\�J�O,K oL �i_mKMYM\C_m[fJ�O#NiJ�O:� � � VZY�\zF�J�\"L�O#SWUXLfFyOQYfFPVZY�UTS]J�FgNiJ�q�UXJ�F�J�OQJZVZV�_poYb\"c



¦)� �������� ��
��W� �2� � �%$�
��	� � ����$(���n
� � $�����
�� � ��� ���� '����;�	��� � � �W� � � � � � � �����	������� ���� ���� !�"�	���#�%$

Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828Run 738197698 Event  1700828

576�829;:%< ��?��rB��e_kFTI2L�O�_Q�hLiV�_poYb\>N�J�I\vFTI2VZJTF�YjFT_mK`IOQLiN�YzJ�\�OQL��%Y�\"LROQLbS!J�UXLbOENiJ�O/� � ��c;DGFTS]J�S�_ q2YnN�J�FTI2VZJTF�YnJ�[h_mS]L�U"o| L
J�O,[�J�S]Y�c



�2�l��� ����� � ���!� � ���%$(����� )���� ¦�2

0212Is[A�\l9<HB3y>�9]��36;=34I89@?k>�9<;=9@K_;BL6>834?tFe36HtA�I�D^>CL6>�>89)9@I89<H�b�[n Ly?=9mFCA89@>89]9_�iF�H�9@?BLaH@c`>�9m\l3q>83}b69@I89<HrL61©cK_34\)3NM

A%&���� C+�
A�C >������ C������
	�� �=��S� C������
	�� �=��A�	��� � A ��SA � � .ip^o|�

>834I�>89��`� C������
	�� �B�f9@?f9@1`ÁCAd7=3m>89kH�L@Y634?sb4L6\]\)L]F#36H!A�I�D^>�L6>y>89k9@I�9<HBb�[n Lqc�[L6I�b4A�1E3m?C[341^D^>838ce?BA8F#9<HBÀCK<DE9Y�;BDE9@\lF#3 ( A�	 > # � ���DA���A���9@?l9@1{[L6I8b4AC1E3v?�[341^D^>83Q>�DE��9<HB9@I�K<DJL61)(��� ��A ��£9@?l9@1�F�HB3q>�A�K_;=3w9@?BK<L61^LaH]>�9@1{[LaHB9@L>CDE��9<H�9@I�K<D^L61qYl9@1��69@K_;=36HGA�ICDE;BLaH�DE3�9@I�1^L'>�D^HB9@K<K<D@[34I)>89@1Cb4L6\)\)L (��S� C������
	�� �B�,9@?g1^L�9<ÀCK<D^9@I�K<D^L'>89@1x>89<;=9@K_;=36HGLACI�L)>89<;=9<H�\]D^I�L6>�Ll9@I�9<HBb�[n LqcCF#34?BDJK<D@[34I{Y [L6I8b4A�1^3]?�[341^D^>�3)9@I�ACI}>89<;=9<H�\)DJI�L6>83]D^IC?=;BL6I~;=96p#�ZLaH�L)9@?B;=9k9@?=;BAC>�DE38c?B9'L6?BA�\)DEHx[Ll�SA89'1JL6?G9<ÀCK<DE9@I�K<DJL6?�Y�ÁxAd7:34?G?B34I}D^I�>89<F#9@I�>CDE9@I~;=9@?�>89@1#;BD^9@\lF#38pPqD#9@1%ÁCAd7=3l9@?jD^?C[36;=HB36F#3lY��834\)36b`[9@I�9<38ce>89<F#9@I�>�9s?B341^L6\l9@IS;=9W>89W1^L+9@I�9<HBb�[n Lqc�L6?@[n �iA89�M

A & � � C+�
A�C >�� 4 0 � ����� Ct�����i� C������
	���A�	��� ��A �� � .ip V4�

>834I�>89G1^L�D^IS;=9<b6H�L618?=365CHB9G;=3i>�3�9@1�K<L6\lF#3'>89G�qD^?BD@[34ItY+?BA8F#9<HBÀCK<DE9�>89�ÁCAd7=3�?=9f>89<ÀxI89GK_34\l3W1^LsL6K_9<F�;BL6I�K<DJL>�9@1�>89<;=9@K_;=36H�L'H�L|Y634?2b4L6\)\]LWK_34I]1JL�9@I89<HBb�[n LW0jc~\l9@>CD^>83�9@I]\ 5 ?BH@p�� 4 0 � 9@?.9@1C;BDE9@\lF#3�;=36;BL61e>89j9_�qFe34?�D^K<D@[34I%p
 ! !6� Ct�"!����i� C������
	���A�	��� ��A �� � .ip/.4�

02?=;BL�\)Lab4I�DE;BA�>W\)LaH�K<Lj9@1i1�[n \]DE;=9,>89N1^Lj�§[n ?�D^K<LGL61^K<L6I8u@La5C1^92F#36HXK<A�L61^�iA�DE9<HX9_�iF#9<H�D^\)9@I~;=3f>�92H�L|Y634?Xb4L6\)\]Lqc7BA�IS;=3)K_34I}9@1%;BD^9@\lF#3+>�9'9_�iF#34?BDJK<D@[34I%p�XL�9@?=;BDJ\)L6K<D@[34I]>�9f1^L'L6K_9<F�;BL6ICK<D^L'Yl?BAmD^I~;=9<H��dL61E3k>89fK_34I8ÀCL6I�u@L�FCLaH�LWb4L6\)\)L6?2?B9fHB9@L61^D^u@L'K_34I�?BD^>�9<H�L6I�>83ACIz�dL61E36Hj\)9@>�DE3l>89'1^Lt9<ÀCK<DE9@ICK<D^LlLlK<L6>�Ll9@I89<H�b�[n Lqc8FCLaH�Lt;=3q>83)1E34?}[L6I8b4AC1E34?G>89�b69@I89<H�L6K<D|[34IyO}34IS;=9@K<LaH�1E38ce>89\]L6I89<H�Ll�iA89�M

 ! !a� C+� > �q� Ct��� A�	��� � A �� > �i� Ct����#�$ 5� # � �%��!'& #(��A���� 5 #� A��)���+*BADG A � ! !a� C+� > �q� Ct� �  ! ! � � .ip�*S�
021#9<HBHB36HfF�HB36F#36H�K<DE34I�L6>�3t9@?f9@1%9@?=;BL6>�[n ?=;BD^K_3l5CD^I�34\)D^L61*M

,� ! !6� Ct� >  ! !���- �S�:oRQ �a�&�� Ct� � .ip ¦4�
>�34I�>89 <+��0g�g9@?j1JL+9@?=;BL6>�[n ?=;BDJK<L]O}34IS;=9@K<LaH�1E3mb69@I89<H�L6>�L]K_34I}1^L+9@I89<HBb�[n L)0jp



¦6¨ �������� ��
��W� �2� � �%$�
��	� � ����$(���n
� � $�����
�� � ��� ���� '����;�	��� � � �W� � � � � � � �����	������� ���� ���� !�"�	���#�%$

� <���� < ��?W=,B 	 V.J]q"S]L�\�V�_aL�F7�`J �GV�_aJ�\�V�_aL�FuK oL �i_mK(L�FrqpLbUXL {�L�K�KMLfF�L�
 $ �7J �rc2deL�{�J�\�J�UXLiV�_poYb\�F�J�~pL`UXJZLbOl_Q�%L�N�Y(NiJ�\CS�UXY
NiJgOwLRLiV.J]q"S]L�\�V�_aL�{�J.YbK�oJ�SWUT_aV.L�N�J�O  � ��c

�!9@I89<HrL6>834? �g34IS�69<H�?BD|[34I <!DE�69@1.o ¿}[9<HB;BD^K_9 �.HB9@?=9@1^9@K<K<D@[34I
& � 1 �;��� 4 � ¦aT�K�2a¦ o>. *�.6¨ V *)*�2 V�2a¦ Vqo>.M�K<K4��\ 5 ?=H � V * -/.�2 ��-/� 9�T"- V o5-^o�2 9�T"- T4V T"-^o>.qo 9�T"- T6T4¨ T"- T�K�2:9�T"- T6TD2

� �����/�����/�D��� � �� � � � �
02IzF�H�DJ\l9<HG1^A8b4LaH@c�?=9'�CLl�89@K��83mA�Iz9@?=;BA�>�D^3+?B365�HB9'L6K_9<F�;BL6I�K<DJL6?f\ª[Ld�8D^\)L6?<c8>89@?�>89'1^LlK_34IS�69<H�?BD@[34I}�CL6?=;BL1JL]F�H�9@?=9@1E9@K<K<D@[34I%c%>89l\)L6I�9<H�Lz�SA89l?=9+;=9@I8b4Lz5xL�7:3{K_34IS;=HB341,1^L�9@?=;BL6>�[n ?B;BD^K<L�9@?=F#9<H�L6>�Lqp%�XL�;BLa5C1^L .ip V�HB9@?�A�\l91JL6?NL6K_9<F�;BL6ICK<D^L6?GY)9<ÀCK<D^9@I�K<D^L6?NFCLaH�Lt>�D^?=;BD^IS;=34?NFCL6?=34?<pq�XLtF�HB9@?B9@1E9@K<K<D@[34Im9@?g1JLk�iA89s>89<ÀCI89!1^Lk\tA89@?=;=HrLk5�[L6?BD^K<L>�9�H�L@Y634?�b4L6\)\)L)L]L6I�L61^DEu@LaH@p��9gL6K<A89<H�>83!K_34I'9@?=;=34?��aL61E36HB9@?<c�1^LGF�HB365xLa5CD^1^D^>CL6>!>�92K_34I~�69<Hr?BD@[34I'FxLaH�LfA�I'H�L@Y63!b4L6\)\)L��SA89ND^I�K<D^>�LG?B365�HB9MsOQPSRUT4VW>�9@I~;=HB3+>89@1eK<L6\lF#3k>89��iDJ?BD@[34I]>�9@1ePq�j� 9@?g>�9�LaF�HB3|�qDJ\)L6>�L6\l9@IS;=9 ¾ V�2 ��p802?=;=3t9@?=;�[Lt>89�L6K<A89<Hr>83K_34I�1E3W�iA89�HB9@?BA�1E;BLWL61�9@?=;BD^\]LaHN>�D^Kr��L�F�H�365CLa5CD^1^DJ>�L6>+A�?BL6I�>83k1^L6?21E34I�b4DE;BA�>89@?N>89jH�L6>�DJL6K<D@[34I]La;=H�L|�69@?BL6>�L6?gF#36HACI�LGFCLaHB;@[n K<A�1^LjA�?�L6I�>83f9@1S?=36��;���LaHB9G>89N?BDJ\kA�1JL6K<D@[34I]��À�b4A8HrL:.ip ¦4��Y'1^LjF�H�365CLa5CD^1^DJ>�L6>!9@?=;BD^\)L6>�L!>892DJI~;=9<H�L6K<K<D|[34I>�9'A�IzH�L@Y63mb4L6\)\)Ly�¬¦8c����(M

�]��G%� > oRQ�9_�iFX� Q 2K G.E���|� � .ip/�4�
>�34I�>89&G.E���s9@?�1^Ll1E34I8b4D^;BA�>z>89�H�L6>�D^L6K<D|[34I}La;=H�L@�69@?�L6>�L)F#36Hj9@1%��36;�[34I%p�XL)1E34I�b4DE;BA�>z>89�H�L6>�DJL6K<D@[34I}\l9@>�DJLtLa;=HrL@�69@?BL6>�Lm9@I}1^L+b69<34\)9<;=H|[n L]?�D^\kAC1^L6>�Lt9@?j>89'T"-/.�Kip
� �����/�����/�D��� ��
8�����	�
�������

02Iy1JLlÀ�b4A8H�L .ip/�]?=9k\kA89@?B;=H�L]1^L]L6K_9<F�;BL6I�K<D^Lm;=H�L6?!1E34?f?BACK_9@?BDE�634?fICDE�69@1E9@?f>�9W?=9@1E9@K<K<D@[34I�px��34?fHB9@?BA�1^;BL6>834?FxLaH�Ll1^L6?G9<ÀCK<D^9@I�K<D^L6?j>89'1^34?j>�D^?=;BDJI~;=34?GK_36HB;=9@?f;=H�L6?f1JL+F�HB9@?=9@1E9@K<K<D|[34I}?=9'\tA89@?=;=H�L6Iy9@I}1^L+;BLa5C1^L .ip/.ip�XLªL6K_9<F�;BL6ICK<D^LªL 5CL�7BL�9@I89<HBb�[n L 9@?=;�[Lª1^DJ\)DE;BL6>�L F#36H}1^L�F�[9<H�>�DJ>�L >89�A�I�L�3ªL6\k5CL6?y;=H�Lau@L6?�>�9@1sFCLaHK_34IS�69<HB;BD^>�38c�F#36HGH�Lau�[34Iy>89'1JLlL61E;BLlK<A8HB�aLa;BA8H�Ll>89'?�A�?�;=H�L@Y69@K_;=36HrD^L6?<p#M 9@I89<H�b�[n L6?j\tA8Y�L61^;BL6?<cC1^L+L6K_9<F�;BL6I�K<DJLK<La9kK<A�L6I�>83)1^L+H�9@?=341^A�K<D@[34Iz>89@1�Pq�j�£9@?jL61^K<L6I8u@L6>�L)Y�1^L6?j;=H�Lau@L6?fLaF#9@I�L6?GFxA89@>89@I{>�D^?B;BD^I8b4A�DEHr?=96p�0!I{K<L6\lF#3\]Lab4IN[9<;BD^K_3lD^I~;=9@IC?=3'9@Im9@?=;=9�K<L6?=3tF#9<H�\)DE;=9j?B9<b4A�DEH2365x?=9<HB�aL6I�>83';=H�Lau@L6?�?=9<FxLaH�L6>�L6?g��L6?=;BLW\]L@Y636HB9@?g9@I89<HBb�[n L6?<pP8D^Iv9@\k5CLaHBb638c`1^34?'ÁCAd7=34?WL6?B;=HB36�§[n ?BD^K_34?'FCHB9<�iDJ?=;=34?WL�1^L{9@I89<HBb�[n L{9@I��iA89)9@?B;=3�9@\lFxDE9<u@L}L}3qK<A8HBHrDEHW?=34I�\kA8Y5xL�7:34?<pi��36Hg9§7=9@\lFC1^38c~1^L';BL6?�Lk>89���36;=34I�9@?g>�9<;=9@K_;BL6>834?gFe36HgM!OQPSRUT4Vz���69<H�K<LaFX[n ;BA�1E3 �4�,9@?g\kA�Yl5CL�7=LkLWFxLaHB;BDEH>�9)o<T6T��!9<¿tp�XL���36Hr\)Lm>�9t1^LzL6K_9<F�;BL6ICK<D^L�;=H�L6?�1E34?sK_36HB;=9@?�>89l?=9@1E9@K<K<D|[34I�FxA89@>89+?=9<HsFCLaH�L6\l9<;=H�D^u@L6>�L]9@IQ9@1ZD^IS;=9<HB�aL61E3>�9)oRQªo<T6T6T��s9<¿ F#36HjA�ICL+��A�ICK<D@[34I{>89@1#;BDEF#3NM

 ! !,� � 5 �$# � � > � . � � Q � 5�C - � �
C 5 - ���

� .ip 26�
>834I�>89�C 9@?=;�[L]>�L6>CL+9@I��!9<¿ Y�M

� . > � * - T5*�9�T"- T+�4� 6 o<T � 5 � 5 # � � 5 > �*K�-/�:9�T"-/�4� 6�o<T � ��� ��� � .
� � > � Qf¦�- T:9 T"-/.4� 6�o<T � . � ��� 5 � 5 # � ��� > �:o6o5-/�:9 T"- ¨4� � ��� 5 � .ip ¨4�



�2�l��� ����� � ���!� � ���%$(����� )���� ¦�K

Entries  31308
Mean   0.3927
RMS    0.09684

Longitudes de radiacion
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 10

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

Entries  31308
Mean   0.3927
RMS    0.09684

Longitudes de radiacion hasta el STD
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Area efectiva (inc. normal): comparativa
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Resolucion energetica: comparativa
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Resolucion angular (inc. normal): comparativa
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 -2=kEφ, 1 yr, σ5

Sensibilidad a fuentes puntuales: comparativa
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A)  Sin campo magnetico -- Sin convertidor

Run     1462 Event  4441127 Energy 2.956 (GeV)

B)  Campo magnetico -- Sin convertidor

Run     1462 Event  4441127 Energy 2.956 (GeV)

B)  Campo magnetico -- Sin convertidor

Run     1021 Event  4129038 Energy 6.876 (GeV)

C)  Campo magnetico -- Convertidor

Run     1021 Event  4129038 Energy 6.876 (GeV)

C)  Campo magnetico -- Convertidor
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� Ä IcF�= V �^a5; NdRYM C N CAJGCz=?> V D&>A= R F�=UoL=(=(I(D N^M H V Di|*JGI V DL>"D v DxIcD V C V�M*V DL> � =UoT� l
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Masa invariante

fPg�hjiQk�l�m!n�� �+p � ��s8� r � ����vxr�� � u,�_���J{8zj�¢��v��¢� ~ �¢��� ~ sesxzj{5�xs ~ s������Su�v��%�%��s �S{5��v ¡ � u ~ u,���"� �¢�

X DLH M >z;�JGCLKMON D N I M IcD NSRYM D NSR F8D V = RYM Hs�[H8CAI�;�>A=?JGCLKMONXPQMONdR DLJG=UF�> M ��H8DLJGJGCLKMON � l � l Ä � l
X =Uo�KMON � �+D NSR F8D�DL>5I M IcD NdRYM&V DL> � =Uo , ������� ���*>A= D N DGF8{�K~ = RYM?R =?> V DL>Bj-KDGF R CzJ`Di��H8;�I(= N5V^M DL>^I M IcD NdRYM=?H M JGCA= V^M =(JG= V =(; N = V Dx>z=?H R F8DLH R F�=UoL=?H³� l �6CE{O;^F�=*� l |?Æ l

� � ¾ , ������� �
, � �	�Ã� � , � � � � � , � � �� � ½ � ��� lA� �d�

X =Uo�KMON � � D NdR F8D�>A=\H8;�IZ= V D�> M HcI M IcD NSRYM H V DL>fay=UFcDL>EDLJ R F5KMON ¯�a M H8C R FyKMON �¼DL><I M IcD NdRYMWV DL> � =UoIcD N^M H�DL> V DL> M?R F M DL>ADLJ R F5KMON ��DL>EDLJ R FyKMON � M F�CE{OC N =?> � V DL> � =UoT� l ��CA{O;^F�=*� l | Édl
� � ¾ , � � � � � , � � � �

, ������� ��$ , � � �� � ½ � ��� lA�LÄ �
Ç�R CA>zCEoL= N�V^M DLH R =�H8CAI�;�>A=?JGCLKMON jU=?>AC V = V =bt�a MBV DLI M H�DLH R CAI(=UF V CAF8DLJ R =?IcD NdR D[>z=�D N DGF8{�K~ = V D[> M H*n M?RYMON DLHF�DLJ MON H R F�;�C V^M H l^m >"F8DLH�;�> R = V^M HYD&I�;^DLH R F�=*D N >A= ] {O;^F�=*� l | Ë v ; NSRYM J MON >A=?H�a�F8DGjbCAH8C MON DLHha5=UF�= ��P pd¯°}O� V DL>p^qsr ��DL> m : � � t V^MON�V D�DL>$D v DSÍ�DLHG�

�-� ��� 	 � ¾ , � � � � � , � � � ��$ , � 
 �
, � 
 � ��� lA� ÆO�

H8CED N�V^M , � 
 ��DL>^I M IcD NdRYMxV DL>bn M?R KMONcM F�CE{OC N =?>B� , � � � � � , � � � �5> M H+I M IcD NSRYM H V Ds>A=?H R F�=UoL=?HfJ M Ica MON D NdR DLH l� M F<DL>"I(CAH8I M I M?R CEj M D`_ba5;^DLH RYM =UF8F�C u =&a5=UF�=i>A=xF8DLH M >A;5JGCLKMON D N I M I(D NSRYM ��J M Ica5=UF�=UFsJ MON >z=?Hea�F�DGjBCAH�C MON DLHV D � P pd¯°}O�O�sHYD � = V CEjBC V C V^M a M F�; N n�=?J RYM F V^M H�DL>�jU=?> M F V D �-� ��� 	 � V Dx>z=cH8CAI�;�>A=?JGCLKMON�V Di>A=ca�F�;�D u =*D N� =Uo lym >ÃDGF8F M F V^M I(C N = NSR D&D N DLH R D*JG=?H M jBCED N D V = V^M a M F�DL>ÃDGF�F M F�DLH R = V K~ H R CAJ M D N >A= V D R DGF�I(C N =?JGCLKMONQV D�>A=F�DLH M >A;�JGCLKMON D N I M IcD NdRYM a M F R F�=UoL=�� ] {O;^F�=*� l | � � l
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fPg�hjiQk�l�m!n����jpQq�rtsxu�vxr�y8zj{�r ~�� ��s �¢��� � £K�5{8zj�¢{8r}|~�� ��� � ��¦ �}��v���z � �}�*�_�\� 
P� � � � sxr ¨ z� ��{�r}|~�� �S����u ~ s8�

@:A�@PA��3A U¶I ² ( F  H�®°¯(ª© G ©P¬ª FKG & � G & G�� ( ³ (ª© I ²
pBD V D ]5N D F8DLH M >A;�JGCkKMON = N {O;5>A=UF�=�; N = V D R DGF�I(C N = V =xD N DGF�{�K~ = V DL>yF�=L� M {O=?I(I(=*=?>�K= N {O;�> M @B;^D�J MONSR CAD N DDL>+Æ Ë a V D*>A=?H V CEF�DLJGJGC MON DLH�F8DLJ MON H R F�;5C V =?H =?>EF8D V D V^M F V D*>A= V CEF8DLJGJGCkKMON�V D*C N JGC V D N JGCA=Q��J M I M HYD*jBC M D N DL>JG=Ua�K~ R ;�> M |O� l���M H&F8DLH8;�> R = V�M H V Dc>A=[H8CAI�;�>A=?JGCLKMON �\> M H V = RYM H&HYD(I�;^DLH R F�= N D N >A= ] {O;^F�=w� l | 
 ay=UF�=[j�=UF�CA=?HD N DGF8{�K~ =?H lSmfN DL>5IZCAH8I M {?F5K= ] J M tBHYD�C N JG>A;^�?D N >A=?H-a�F8DGjbCAH8C MON DLH V Ds>A=&H8CAI�;�>A=?JGCkKMON(PXMONdR DLJG=UF�> M a5=UF�= ��P pB¯°}O�V DL>Ãpbqsr V DL>�JG=UaÃK~ R ;�> M | l
/�=k� @B;^DcHYD��N =?>A=UF&@B;^D*D N DLH R D(JG=?H M H8D R F�= u = v =�D N >z= � CEa�KM?R DLH8CAH V DcJ M >AC N DL=?>AC V = V D NdR F8D*DL>6n M?R KMON ��DL>DL>ADLJ R F5KMON C N JGC V D NdR D l r D�DLH R D I MbV^M tSa MbV DLI M H-;�H�=UFf>A= R F�=UoL= V DL>"pbqsr � J M I MiV CEF�DLJGJGCLKMON(V D C N JGC V D N JGCA= V DL>n M?R KMON t5=cJ M I(a5=UF�=UF�J MON >A= V CEF8DLJGJGCLKMON F�DLJ MON H R F�;�C V =*=*a5=UF R CEF V D&> M H<j?DLJ RYM F8DLH�I M IcD NSRYM�V DL>"a5=UFsDL>EDLJ R FyKMON ¯a M H8C R F5KMON$l�m >[K= N {O;�> M n M F�I(= V^M a M Fc>A= R F�=UoL= V DL>�pbqsr � �WDL>hj?DLJ RYM F�I M IcD NSRYM�V DL>ha5=UFX��C N JG>A;^�?D N�V^M >A=V D ]5N CAJGCLKMON[V D �����k�<HYD&I�;^DLH R F�=(D N >A= ] {O;^F�=*� l �O} l��M H�DGF8F M F�DLH�H8CAH R DLIgK= R CzJ M H � = N H8C V^M > M H V^M IZC N = NdR DLH�D N DL>+= N K=?>ACAH8CzH V Dc>A=wF8DLH M >A;�JGCLKMON = N {O;�>z=UFLt�J M I May;^D V D&J M Ica�F M?u =UF�HYD&D N DL>�F8DLH�;�IcD NXV Di>A= R = u >A=(� lA� � l�� =?H�J MONdR F�C u ;5JGC MON DLHsIgK=?H�CAIca M F R = NdR DLH�a�F M jBCAD N D NV DL>�DGF8F M F�J M IcD R C V�M =?>6J MON H8C V DGF�=UF�>z= V CEF�DLJGJGCLKMONQV DL>�n M?R KMON J M I M a5=UF�=?>EDL>A=Z=w>A= V DL> � =Uo���DL>�DGnÈDLJ RYMXV D�>A=V CAHYa"DGF�H8CLKMON : M ;�> M I u Cz= N = l�m H RYM H�H8CAH R DLI´K= R CAJ M H�HYD � = NXV D R DGF�IZC N = V^M ;�H�= N�V^M >A=(H�CAIi;5>A=?JGCLKMONXPQMONSR DLJG=UF�> M^l�6=UF�=[DL>�a�F�CAIcDGF M HYD � =wDLH R ; V CA= V�M DL>6F8DLH�C V ; M = N {O;�>A=UF V Dc>A= V CEF8DLJGJGCkKMON V DL> � =Uo�F�DLHYa"DLJ RYM =[>A= V CAF8DLJGJGCLKMONF�DLJ MON H R F�;�C V =[D N DL><pbqsr �Ul �6=UF�=�DL>eH8DG{O; N�V^M H8D�= N =?>ACAoL=XDL>-F�DLH8C V ; M = N {O;�>A=UF V DZ>A= V CEF8DLJGJGCLKMONWV DL>-n M?R KMONF�DLHYa"DLJ RYM =�>A= V CEF8DLJGJGCLKMON\V DL> � =Uo l � R F�=?H�J MONdR F�C u ;�JGC MON DLH�H MON�V DcIcD N^M FiCAIca M F R = N JGCA=�F8DL>A= R CAj�=w��H8D � = N� =?>A>A= V^M C N JG>A;��?D N�V^M DGF8F M F8DLH6D N >A=�H8CzIi;�>z=?JGCLKMON�u =?H8= V^M H6D N > M H V = RYM H+F8DL=?>EDLHs��F8DLH�;�> R = V^M H V DL>^=?>zC N DL=?I(CED NdRYM tI MBV C ] JG= N�V^M >A=?H � CAa�KM?R DLH8CAH�H M?u F8D�DL>�JG=?Ica M I(=U{ N KD R CzJ M t5D R J l � l

���	��� c 4-9"'-= 4f�
m >�DLH R ; V C MZV Dx> M H V = RYM H M?u5R D N C V^M H�D N DLH R =?H a�F�;�D u =?HsH M?u F�D � =Uo N^M Hsa"DGF�I(C R Dx>A>EDG{O=UF =Z>A=?H�H8CE{O;�CED NdR DJ MON JG>A;�H8C MON DLHG�
� = !)É"Ç¢ÃJÆ�ÅªÌ"Ë ÁÃ ) É�Ç - �°ÌjË�QÆªÄ/É¤ÆwÃJÇ ÀÂÁÃJÄ¥Å¥ÆwÃQÇ J MON^] F�I(=�> M H6F8DLH8;5> R = V^M H V D<a�F�;�D u =?H+= NSR DGF�C M F8DLH lOm H RYMH8CE{ N C ] JG=x@B;^D DL>�>z= V^M p V DL> V D R DLJ RYM F R CED N D ; N =xF8DLH M >A;�JGCLKMON C NdR FkK~ N HYDLJG= V D�; N =?H � } � I D N DL>">A= V^M p
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fPg�hjiJk%l�m!n�� �jpq�rtsxu�vxr�y8zj{8r ~�� ��s¥��� � � £K��{8zj�¢{8r}|~�� ��� � �5¦/�j��v��Yz � �}�%���¢�e� 
P� �-� � sxr ¨ z� ��{�r}|~�� � ����u ~ s8�)�3� ¨�~�¨ � � u ~����� � ~ u+|~�� s8���}� r � ���8vxr�� ~ �P�j��vxuwr�v ��� � �_��r ���8v�� � {�r���� � uwv��e�8� ¨�~�¨ � � u ~ ��~�¨ r � �����¢�8��j�*� ����� ¨_~�¨ � � u ~ �¢�8�+�8� �5{�uwv1|~��
¨ |��s�� � �8v ¡ |��uwr�{ ~ �

�X|U} � I D N DL>�>z= V^M
�cl pbC�H8D&C N JG>A;^�?D N > M H�DGnÈDLJ RYM H V D&; N =c=?H8CE{ N =?JGCLKMON DGF8F5KMON DL= V DL>$HYDG{O; N�V^M JG= N =?>a M FsF�;�C V�M tB>A=*F�DLH M >A;�JGCLKMON DLH V D �LÄ �X|�� � I F�DLHYa"DLJ R CEj�=?I(D NSR D l
� = !�É�Ç�Ã;ÆwÅ/ÌjË ÁÃ*) É ) À Ã À É ) $¢Ã Ä¥É Æ� ÌjÃ*) � ';Å ! �°ÌjË ÁÃ*) Ä¥É�Æ - !)Ã($¢Ã"$�Ë - Ã±Ä/É+Æ � � � DLH V DL> M F V D NV D
� |�` ÄPa =wDLH R =?H�D N DGF8{�K~ =?H��QJ M Ica5= R C u >ED�J MON ; N =ZF�DLH M >A;�JGCLKMON V D
� � ` Æ a D N >A=wJ MON^] {O;^F�=?JGCLKMONV D ��P pd¯°}O� l
� = !)É"Ç¢ÃJÆ�ÅªÌ"Ë ÁÃ ) É )/É ! ' ÁÉ $�ËwÌ,� ay=UF�= n M?RYMON DLH(D N DL>�C NSR DGF�j�=?> M D � =WÆ [ DG� DLH � � a t-;�H�= N�V^M >A=H8CAI�;�>A=?JGCLKMON�u =?H8= V =�D N > M H$F8DLH8;�> R = V^M H V D+DLH R =?H�a�F�;�D u =?H l q�=?I u C³KD N DLH�J M Ica5= R C u >ED-J MON > M H$F8DLH8;�> R = V^M HV D ��P pd¯°}O� l
� = !�É�Ç�ÃJÆ�Å/ÌjË ÁÃ*) �*) ';Å/Æ�(! M?u�R D N C V =�a5=UF�=Xn M?RYMON DLHiD N DL>fC NdR DGF8j�=?> MQV D � =�ÆN[�DG� DLHxJ M Ica5= R C u >EDJ MON >A=cH�CAIi;5>A=?JGCLKMON[V D ��P pB¯°}O�Bt V DL> M F V D NXV D&; N =?H<a M JG=?H V KDLJGCAI(=?H V D&{?F�= V�M^l

� l�����l�m!n	o,�°p!�/sxu�r ¨ �¢{8r}|~�� �¢����vxv ~ v���s¥�}��v�� ���S�¢�8u,��v ¨ r � ��{�r}|~�� ��������v���s ~ � zj{8r}|~�� � �$¡ z� ��v8�
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Resolucion energetica

fPg�hjiJk%l\m!n�� ��pQ�:��s ~ � zj{8r}|~�� � � �8v ¡ |��uwr�{5�:�}��v�� � ~ u ~�� �xs8�Q�+� ¨ zj�xsxuwv�� � � ��v��xs ~ � zj{�r ~�� ��s ~ y8u,� � r��¢��s?� � �8�°�xsxuwzj��r ~ �¤~�� �
u,�5{5��vx� ~ �¢�8�;{5�5�P|� uwz� ~ �S�����Jv���s5z� u���� ~ �¢� � �Ssxr ¨ z���¢{8r}|~�� �¢��� �?�+vxzj�*y5��� � �}�%���3y5��s8�¢� ~ � � � ~ s?v��xsxz� u,�¢� ~ s�������r�{5�}�
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Simulacion
Datos
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Resolucion angular

fPg�hjiJk%l m!n���	"p?�Y�xs ~ � zj{�r}|~�� � �)¡ z� ��v@&���� ¨ ����r��¢�T�j��v�� � � ¨ zj��sxu�v��Nu ~ u,��� �¢������u ~ s5�S� � �5z � {�r}|~�� ����� ¨�~�¨ � � u ~
v���{ ~�� sxu�vxzr�� ~ �¢�_� ~ s � ~ u ~�� ��s��1�+� ¨ zj��sxu�v�� � u,� ¨ y8r)|� � � ~ s�v���sxz� u���� ~ s_�¢��� �§sxr ¨ z� ��{�r}|~�� �¢�_������vxzj�%y��-� � �}�%�_�-�¢�8�
����u,�5{�u ~ v u ~ u,���ª£wzuwr�� r �%� � � ~ u�v��*�%��s¥�j��vw�j� � ��r�{8z� ��v��xs�¦
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Simulacion
Datos

fPg�hjiJk%l m;n�m �+p |� �)¡ z� ~ � � uwv���� ����r�v��5{5{�r}|~�� �¢�8�/�}�%�Ê£ ¨ �5��r��¢�N� � �8�3�D��q��5¦���������r�v��5{5{8r}|~�� v��5{ ~�� sxu�vxzr�����{ ~�� �8�
�/|�8vxu�r�{5�S�8� �5{8u�v1|~�� ��� ~ sxr�u�v1|~�� �!�j��v��T�¢��u ~ s { ~���¨_~�¨ � � u ~ s_v��5{ ~�� s5uwvxzr�� ~ s�� � uwv�� �-� ��
P� �!�/�+� ¨ zj�xsxuwv���u,� ¨ y�r$|� � � �
¨ �5��r����§�����b&����)�

� H8CzI(CAH8I M DLH R =?H<a�F�;�D u =?H � = N a"DGF�I(C R C V^M a�F M?u =UFh> M Hfa5F M?RYM?R CEa M H V D R =UF v D R =?H V D F8D V ;5JGJGCLKMON[V D V = RYM HGtH�;�H�=?>E{ M F�C R I M Hs�[> M H�a�F M?RYM J M > M H V DxJ M Ii; N CAJG=?JGCLKMON$l� >E{O; N^M H�a�F M?u >EDLI(=?H � = N H8C V^M C V D NdR C ] JG= V^M HL�
m _^CAH R D N C N D ] JGCED N JGCz=?H*D N CAIca5=?J RYM HZF8DLJ MON H R F�;�C V^M H V DL> M F V D NgV D � Ä $ � } a a M F�IgKMOV ;�> M^l+� =?HF�=Uo MON DLH V Dw>A=?H*I(CzH8I(=?H*HYD[a5;^D V D N D N J MONdR F�=UFcD N DL>ha�F M?RYM?R CAa M\V DL><J$KMOV CE{ M�V D[F8DLJ MON H R F�;�JGJGCLKMON �> M H<a�F M?u >EDLI(=?H V D�F�;�C V^M J MON >A=�n�;�D NSR D V D�=?>ACAI(D NSR =?JGCLKMON�l [�F�=?JGCA=?H�=*>A=�D`_Ba"DGF�CAD N JGCA=x= V @d;�CAF�C V =xDLH R Da�F M {?F�=?IZ= � =Za MbV C V^M H8DGF V DGa5;^F�= V�M D N j?DGF�H8C MON DLH�H8;�J`DLH8CEjU=?H � =?H R =[>A=�j?DGF�H8CLKMON =?J R ;�=?> l"� H8CAIZCAH8I M tDL>$a�F M?u >EDLI(= V Dx>A=*n�;^D NdR D�n�;�D&C V D NdR C ] JG= V^M �[H M >A;�JGC MON = V^M a5=UF�=cDGjbC R =UF�H8D�D N DL>"n�; R ;^F M^l
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Objeto colapsado

"Cannonballs" 

Cascara de expansion del GRB

Emision gamma

Toro de acrecion
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Modelled gamma-ray spectrum

Total intensity
Pion decay contribution
Inverse Compton contribution
Bremsstrahlung contribution
AMS simulated point and statistical error

Latitude range: -5<b<5
Energy range: 10-25 GeV
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