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ß��
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�



�XÚ��J�oÓ Î ������× ÷ ×
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��×¶ô���Í)×
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Î ��������ÖX� Î�� ��	��æØÙ	��@��Õ>�oÕ Õ�� Î ×
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� Ë 	 Ï �¯��� � Ë ��Ò�Í�Í����1���
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Õ � å:����Ô+��× Î � Ï �±ù�ÕF��Ñ�Ú°â-����� � Ö Î �����J�!Ó Î ������× ÷ ×
ÖX��� Î¡Î ��Ññø Î � Î ß��
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ø/��	XÑ�Ò � ���:ß Î Í)×
	 � ØÙ��	�Ô � Í����2Ü£ä¹úU�:ìB��Í2í���Í û ����Í)� � � Î���û 	�Ø � Ë �¿ë2×
���5�'	 � Ë Î�� Ú�	�Ò ��Î ����Ò�� ��� ×�� ��û 	�� � Ë �

���
ß Ë �aÎ ����	 Ï 	�� � Ë �-ð Î �Ì� � 	�	�×�� Î � Î ��Ñ¿� � Í���	 � ����Ñ��·ØÙ��	�Ô � Ë ��ë��U� � ë)×
� � 	 � Ë �/�'� � 	���Ñ¿ë2×
�Bù¶Ü Þ Ó Î���Î �c� Ë ��Í�����Í

�3(9Ü Þ Ó Î���Î 
�� Ë ��Í)����Í!úU�

Ð �g��Î�û ��� Î ����× Î�� �
Ö���×
Úé×
	��:ß � �ÌÔ»�ñù®�� °��� � 	���Ô¾ÚNÔ Î�� Ë ���:� Ï Ë � � Ë ��� Î "����çðïì°¯ ø>��� � ��Ò�Ô Ð�Ð�Ð»ýþ � ]ÿ�ú

� 	¯ß�	ÝØÙ��	�Ô � Ë �[�'� � 	���ÑçÍ)×
	 ��� 	 � Ë � � Ë ����Ñ Ê�Ë ���B��� � ×
� Î ��×�Ú ��Î Ò��'��Ñç��Ú � Ë �J× Î ��ß��J����Û��¾	�Ø � Ë �¾ë)×�� Î ��Ñ � Ë �


� 



Ø Î������ Ë Î�� ìF��Í)íB��Í°����êXÒ��
�����5ÔJÒ � Ë ���:ØÙ	���Ô Î�� �
	�� � 	+�!�¿� � 	�����Ñ°���°� � ô���Ô»���XÒ����1Õ�������Ñ)� ��Î�� ��Ñ¯� Î ��×��
���B	 � Ë ���

���:ØÙ	���Ô Î�� ��	�� ��Î �ï���¿×
� Î ������Ñ±Ø���	�Ô � Ë �¿Í2×
	 � ����å:	��F��á Î Ô»Í)×�� � Ë Î��B� Ë ����� Î ��� Þ �%� � � Î���û ����� � Ë �¾��Ö���� � �'���

åo�
ß:�� c
�� Ê 	¡�'� ��� Ë �£Ô Î�� ����� Î ×!ß�	 � 	�� � Í � ��	����4� Î ��Ñ � Ë ���B��ä Î ����×aü}	�� � ��	�×��±ù��'���¿åo�
ß¡ ���úU� Ê�Ë ��������Ò�× � ���:ß

Í)×
	 � ����� Ë 	 Ï �ï�Ì�°åo�
ß:�2 Þ � � �:� ��Î �ï�'��� � Ë Î��B� Ë �JÔ Î�� ����� Î ×Ì�6��×
� Î Ñ:F Î ��Ñ±��×Ì��ê�Ò)��Ñ¯ÕB��ß�	��Z� Î Í�Í�� Î �B	�� � Ë �

Í)×
	 � �:�2Ò �5� 	 Ï Ë � � Ë ����ß��
	�� � Ë ��Ú¯����Ø����F���5�:	 � �'	 � ×�� Î ���
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Ê�Ë �ç� Î Ô»�´Ô Î�� ��	 ���+��Ò�� Î �+ØÙ	��±ìB��Í)íB��Ía����á � ��Í � Ø�	��¯	��:� � 	�Ô¡Ô Î ��Ñ]*QÖc���'*Q	�Í���� ÓBÕ®è@îFå¹Ð�ä ÷ � Ê�Ë ���

Í���	cÑ�Ò � ��� � Ë �����+Ñ Î���Î ë)×
���¡ùÙß Þ ���c�þÍ�����Ô°�®ß Þ �:
��þÍ�����Ô Î �)Ñéß Þ �� X�þÍ�����ÔÝúU� Ê�Ë �¡���
Û��+	�Ø � Ë �+Ñ Î���Î ë)×���� Î ���


� X�2 ���"X� Î ��Ñï � %���
Cgâ-Ú � �����5ü}	�������Ñ���� Î �)×
����Ô Î ×�×���� � Ë Î � � Ë �¿����Û����5	�Ø � Ë �gìF��Í)í���Í°ë2×
�����

ÕFß Î ��� � 	±Í���	 � ����ÑéØ�Ò:� � Ë ��� � Ë �¡Ó�Õ®è@î � ×��
��� � Ô¾Ò)� � ���[�Ì��� ��Î ×�×
��Ña� Ê�Ë �Ì���Ì� Î Ö Î �Ì× Î �)×
�»ØÙ	���Ô � Ë � Ï ���

��� � �±	�Ø¿ó Î�� 	�� Ë � Ê Î � Î�û�Î 	��:�±	�Ø�� � ô��¡Ñ���Ö���×
	�Í������°ýþ ��]ÿ¶� Ê 	������ ��Î ×Ì×-Ú�	�Ò Ï ��×�×}�:����Ñ � 	 Î �)� Ï ���Ý�'	�Ô»�°êXÒ:���³�

� �
	������£Ð � Ë ��� û«� Ë ��Ñ:��Ø Î Ò�× �ïÎ �)� Ï ��� Ï ��×�× Ï 	�� û � � � � Ë ��Ø�� Î ×�Ò � ×ÌÒ�� � ���Qù � á:���� X�
�
�
��ú � � �Ì�°����� ��Î ×Ì×
��Ñ ���

Î ��Ñ:ÚE*]Ñ ÎAÏ ��*]Ñ ÎAÏ � Î ��Ñ±	�� � Ë � � ��Í Î+� ×ÌÒ�� � ������� Î �)Ñ:Úl*�Ü Þ Ê�÷ ó Ê *]Ñ Î�Ï � � ��"]��*]ø1í�Ð'ð ÓBÕ Ê Õ°*]Ñ Î�Ï �·�

Ê�Ë �JÍ2×
	 � �£� Ë 	 Ï ���:ß � Ë �¡Ñ:� � � ��� 	���� Î �N��� � ��� Î���� �
	��é��� � Ë � ��Î ×
	����ÌÔ»� � ��� Î ��Ñ � Ë �¡��Ò�Í!����Í!	���� � �
	��°	�Ø�
��

��� � ��� Î���� �
	���� Î ���é� Ë 	 Ï �«��� åo�
ß�Ò:�����ã �"X�� %� Î ��Ñ  ���� � � �ÌÔ¡Ô»��Ñ�� Î�� ��×�Ú ��	 � � � ��� � Ë Î��Ý� Ë � � 	�Ô¡Ô Î ��Ñ

*QÖc���'*QÖc�
� Ï ���«*]�'� � *QÖX��� Ï Í�	���� � ÊBË � ��Î ø Ë �·�Ì�5�:	 Ï ��Ô»Í)×
��Ô¡��� � ��Ñ·�

Ê�Ë �1Ó�Õ>è«î´�'	��g��Ò)���·��Ô¡Ô»��Ñ)� Î�� ��×
ÚB��� ��Î Ò����/	�Ø � Ë �1��Ô Î ×Ì×
���a���
Û���Ñgë)×
��� Î ��Ñ � Ë Î�� �:	BÔ¡����Ò¾���:ØÙ	���Ô Î�� �
	��

�����:����Ñ:��Ñ·�Bè Ë Î�� ��Ô+Ô»��Ñ�� Î�� ��×
Ú¯Ô»� Î ��������"+��� � ØÙ	�� � Ë �Ý
��ã��Ö���� � ë2×
����Ð��ï��Ò)�������:ß¡ÓBÕ®è@î%Ð Ë Î Ö��»Ò��'��Ñ

� Ë �°��Ñ°	�Í � �
	�� � Ë �Ì�5����Ø�	�� � Ë �gÑ��
��� ��� Ô»	XÑ����/å�Ò:� � Ë ���F���:ØÙ	���Ô Î�� �
	��±��� Î Ö Î �Ì× Î �)×
�¿Ñ ÎAÏ ��� Ë ù������gåo�
ß:�2 %��úU�


��
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Ê�Ë �°� Î Ô»�°Ô Î�� ��	��Ì�»��Ò�� Î �»ØÙ	��+ìF��Í)í���Í®�-��á � ��Í � ØÙ	��¡	��:� � 	�Ô+Ô Î ��Ñ¶*QÖc���'*Q	�Í���� ��íFðñä1
�å¹Ð�ä ÷ � Ê�Ë ���

Í���	cÑ�Ò � ��� � Ë �����£Ñ Î���Î ë2×
����ùÙß Þ ���c� Ï �U× �cß Þ �:
�� Ï ��× Î ��Ñãß Þ �� X� Ï ��×�úU� Ê�Ë �����
Û���	�Ø � Ë �£Ñ Î���Î ë)×
��� Î ���`�X�·
 Þ 
��

Î ��ÑN
����]��C¿â}Ú � �����}ü}	������ÌÑ:��� Î �)×
����Ô Î ×Ì×
��� � Ë Î � � Ë �¾���
Û����5	�Ø � Ë �¿ìF��Í)í���Íïë)×
�����

ÕFß Î ��� � 	ïÍ���	 � ����ÑNØ�Ò:� � Ë ��� � Ë �¡��í�ðïä � ×��
��� � ÔJÒ�� � ���¡����� ��Î ×�×
��Ñ·�»Ð��:ØÙ	���Ô Î�� �
	�� Î ��	�Ò � ��í�ðïä ��Î �

���gØÙ	�Ò���Ññ	�� � Ë � Ï ���>ýþ Þ ÿ¶��Ð � �Ì�BÍ���	XÑ�Ò � ��Ñ°�XÚ±��èé���2��Óöü}	����'	�� � ��Ò�Ô�� � Í����çó ��Î ��Ñ Î ��Ñ��FØ�	��£í�� Î ×­� Ê ��Ô»�

��Ó ü}	�Ô¡ÔJÒ���� ��Î�� �
	���ü}��� Î�� 	����¿	�Ø � Ë �»��í�ðïä ùÙ��í�ðïä-
��>��íFðñäz����� Î ��Ñé�:	 Ï >���ÓJ�>Í�����Öc�
	�Ò���×
Ú ��Î ×�×
��Ñ

��íFðñä> ����]á)ú�	�Í����°� ��Î ��Ñ Î ��Ñ��4�c� � � � ��Í Î¡� ×�Ò�� � ��� � Ë �¿��íFðñä � ×������ � ���5�Ì�

* Ë 	�Ô»��*QÍ)�·�3*Q�)Í Ë Úc�'*Q����×�� Î �'���'*]Ñ:��ÖE*QÖ��UÔ¡×
Öc�
� Ï � � � � Ë �/ØÙ� Î ×�Ò � ×�Ò�� � ���Qù � ác���� X�
�
�
��úg� � ���·�Ì��� ��Î ×�×
��Ñ���� Î ��Ñ:ÚE*QÖ���Ô+×
ÖX��� Ï *QÖ��UÔ¡×
Öc�
� Ï

Ê�Ë �£Í)×
	 � � Ë 	 Ï ����ß � Ë �gÑ:� � � ��� 	��£���5���°åo�
ß:�! %� Î ��Ñ Ï�Î ��Í)��	XÑ)Ò � ��Ñ¯��Úãß�	����:ß � 	Ýåo��×
� Î ��Ñ � Ë ���
�qó Î Ö��

��� Î Í2� Ë 	 � �c�çèé� � 	�� � ���XÒ:� Ï � � Ë 	�Ò��J� ��Î �)Ñ Î ��Ñ å¹��ß:�o���ñ	�Ø Î Í!	���� � ��	��æ��� � �����Ì�:ß � Ë � ��Î ×
	����ÌÔ»� � ����� Ê�Ë ���

Í)×
	 �BÏ}Î ��Í���	cÑ�Ò � ��Ñ°��Ú°�'��×�� ��� ���:ß+Ò��)Ñ:���������
� Ï ����è«�
����Ø�� Î Ô¡��� Î ��Ñ�������� � � � ���4�c��ìB	 Ï ��Ö����A��� � ���B� Î �'Ú � 	

�'��×
� ��� 	�Í � �
	���� � Ë Î�� Ñ:	ã�:	 � Í���	XÑ�Ò � � Î Ò��'��Ø�Ò�×·ë)ß�Ò:���+ù��'���Jå¹��ß:� �c
AúU� � Ò:�B� ��Î �)Ñ Î ��Ñ±ë)� Î ×·Í)×
	 � �Ì�B� Ë 	 Ï �

���±åo�
ß:�2�� X�1Ð ����Î�û ����"��¡�'� � 	��)Ñ��5ØÙ	�� � Ë ����Í)×�	 �5� 	 Î Í�Í�� Î ���
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Ê�Ë �£����Û��£	�Ø � Ë �¿�Ì� � ����Ô¡��Ñ�� Î�� �¿Ñ Î���Î ë2×
���5���5��Ò�Ô+Ô Î ���
Û���Ñ¯��� Ê Î �)×
� Ð�Ð-èé�g�'��� � Ë Î�� ��Ø>���
Û��¿�Ì��Ú�	�Ò:�BÔ Î �'	��

Ø Î���� 	�� � Ë ������í�ðïä«��� � Ë �¡����� �g� Ë 	�� � � Î ��Ñ�ìB��Í)íB��Íæ��� � Ë � Ï 	���� � �ãÐ<� � ����Ô¡�¿	�Ø5Ô»���XÒ�� � 	 Î ������� � Ú�	�Ò

ìF��Í)í���Íï�Ì� � Ë �£����� � � � Ë �g����á � ����� � �Ì����í�ðïä Î ��Ñ±× Î � � ���5Ó�Õ>è«î¾�)Ð�� � ����Ô¡��	�Ø � �ÌÔ»�¿Ó�Õ>è«î ��� Î+� ×
� Î �

Ï ���)�:���¿"±�'� � Ö�������Ò��g"��°�'� � Ø�	��¿��íFðñä Î �)ÑÅ�� ±�'� � ØÙ	��gìF��Í)í���Í®�þÐ<� � ���UÔ¡�£	�Ø5ê�Ò Î ×�� � ÚñÍ)×
	 � �¿ÓBÕ®è@î ���

Î ß Î ��� � Ë � � ×
� Î � Ï �Ì���:�����cØÙ	�×�×
	 Ï ��Ñ±�XÚÝ��íFðñä Î ��Ñ � Ë ���ïìF��Í)íB��Ía�


 Þ
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Ê�Ë �Fê�Ò:��� � �
	��»	�Ø Ï Ë � � Ë Ñ:����Ö���� � 	gÒ��'� Ï}Î � Î Ñ�Ñ:�������'��Ñ»�XÚ
��	��'��Í Ë ø¹����×¶�oåo�
�U� � Ë � Î ��� Ï ����� � Ë �B×��Ì� � 	�Ø Ï Ë Î��

ØÙ� Î�� Ò:����� Î ��� Î ���'	 � � Î�� ��Ñ Ï � � Ë � Î�� Ë Ñ����
Ö����Qù��'���¯åo�
ßé����úU� Ê 	 � 	�Ô»Í)×�� � � Ë ���g��×Ì��Ñ:�+ÐgÍ������'��� �¾� Ë �Ý������Ò�× � �

ØÙ	�����í�ðïä ���±åo�
ß:�2� Þ �}ø¹����× Î ×��'	¡�Ì��Ñ�� ��Î�� ��� � Ë � � �
� � Ò�Ô¡� ��Î � � ���B��� Ï Ë � � Ë Ú�	�Ò Ï}Î � ��� 	ãÒ��'� � Ë �¿Ñ��
à!������� �

Ñ:����Ö������5���±åo�
ß:�2��"X�

Õ � å�����Ô¡��× Î � Ï � Ë Î Ö�� � Ë �����¡Ñ)��à!������� �£� Ú�Í����£	�Ø�Ò��'�������®× Î ��ß��»��ácÍ�������Ô»��� � �¡ù¶ü5ð´ó�ú�Ô»��Ñ���Ò)Ô ��ácÍ������Ê�

Ô»��� � �¾ù ðñ������â}	X	�î ÷ ú Î ��Ñ°��Ô Î ×�×���áXÍ������ÌÔ»��� � �¿ù�����Ò � ��	�� � Ë ��� Î Í�Ú�úU�

Ê�Ë �g× Î ��ß��¿��ácÍ�������Ô»��� � � Ï ��×Ì× Ï}Î � �BÎ � � ��Ò ��� Ò:����Ñ°���qÖc�
��	���Ô¡��� � � Ê�Ë ��Ú¯Ô Î Ú Ë 	 Ï ��Ö����A�)�)Ò��Ì×�Ñ¯� � 	�Ò � 	�Ø

Î �ã���qÖc�
��	��)Ô»��� �}� Ë Î��5Î ×
��� Î Ñ�Ú Ë Î ��Ô Î �qÚ+	�Ø � Ë � � 	�	�×Ì�}×Ì� û �FìF��Í)í���Í¯	�� � Ë ��ÚÝÔ Î Ú Ï}Î � ��� 	JÍ)��	 � ����ÑÝØÙ��	�Ô

Î ×
�����/� � ��Ò ��� Ò�����Ñ[���qÖc�
��	��)Ô»��� � ×�� û ����í�ðïä1��Ð�� � ��	��:ß�×�ÚJ��Ò)�'Í�� ����� Ë Î��/� Ë ��Ú Ï ��×�× Ï�Î � �-� Ë ���
��	 Ï �¡ß�� Î Í Ë � � �

Í���	�ß�� Î Ô±� ÊBË �BÜ�� Î � �'Þ¿� 	���Ö���� � �
	��»	�Ø)	��)×
Ú � Ë ����� � 	�×
	��U��ùÙ����Ñ·��ß��������·���2×�Ò:�QúaØ�	���ù��:��ß:�q����Ò � � Î × ��Í�	��Uú®���o�:	 �

Ï Ë Î�� ���/�:����Ñ:��Ñ+Ø�	�� Î Ô»	cÑ:����� Ë �
ß Ë ���:����ß�Ú¡����ÔJÒ�× Î�� �
	��[Í���	�ß�� Î Ô±� � �:� � ×�� Î ��×
Ú[�:����Ñ��1Ñ)��à!������� �1� 	�×�	����/ØÙ	��

��×
� ��� ��	�� Î ��Ñ¡ÔJÒ:	������ ��� � Ê�Ë � Î Ñ:Öc� � �5ØÙ	�� � Ë ���2Ò���×�Ñ:���U�®	�Ø Î Ñ��Ì�'Í)× Î ÚgØÙ	�� � Ë ��Ü�� Î � �'Þ ����ÔJÒ�× Î�� �
	��[Í���	�ß�� Î Ô

��� � 	[Í���	 � ����Ñ¯��á Î���� ×�Ú � Ë � Ï�Î Ú±Ü�� Î � �'Þ Ë Î �5Ñ:	��:� Î ��ÑãÍ���	cÑ�Ò � � Î Í���	�ß�� Î Ô � Ë Î�� ����Ñ:��Öc� � �£����Ñ���Í!���)Ñ:��� � ,

Ð ��Ï 	�Ò)×�Ñ±���£��Ö����ï��� �'� �����
Ø � Ë �¿�)Ò���×ÌÑ:�����}	�Ø���Ò � Ë Î Ñ�����Í)× Î ÚÝÍ���	�ß�� Î Ô � 	�Ò�×�Ñ±ß�� �F� Ë �
� � 	cÑ:�g�Ì� � 	���Í�	�� Î�� ��Ñ

��� � 	ÝÜ�� Î � �'Þ �

Ð���Ò���Í!� ����� Ë Î�� Ô»��Ñ���Ò)Ô ���
Û���Ñ»��ácÍ�������Ô»��� � � Ï ��×Ì× Ï�Î � �/� 	gß�	 Ï � � Ë ìF��Í)í���Í¡��� ��Î Ò�����	�Ø � Ë � Î �����Ì� ��Î � � �

Í���	QÖX�ÌÑ:��Ñ¯��Ú � Ë �gÔ¡����Ò·ô����

ócÔ Î ×�×���ácÍ�������Ô»��� � � Î ��ÑJ� ��Î � � �Ì�:ß�� � Ò�Ñ:��� � � Ï �Ì×�× Ï�Î � �¹� 	£Ò��'� � Í!���!Ü�ä+��� ��Î Ò����-	�Ø�� � ô��oêXÒ�� ��û �����'Í�	����'���

Ð ��Î ×��'	+Ô¾ÚÝØ Î Ö�	��U� � �¾��� � Ë �¿�'Í)�
��� � 	�Ø û ����Í)����ß � Ë ���:ß�������Ô»Í)×
���

ü�×�� Î ��×
Ú¡Ó�Õ>è«î Ô Î ÚÝ�����:����Ñ:��ÑãØ�	���Í)Ò��)×�� ��Î�� �
	��Ýê�Ò Î ×�� � Ú Ï 	�� û ��ÚÝ× Î ��ß����:Ô»��Ñ���Ò)Ô Î ��Ñ¯��Ô Î ×�×)��ácÍ������


�"



��Ô»��� � ���

Ð�� Ê Î �)×
��Ð�Ð�ÐFÐ Ë Î Ö�� Î��'� ��Ô»Í � ��Ñ � 	´��Ò�Ô¡Ô Î �U�
Û���ÑN�'	�Ô»�ã	�Ø � Ë �ã��Ô»Í�	�� ��Î � � ØÙ� Î�� Ò:�����JØ�	��[Ñ:� � ����Ô+�������:ß
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 Back to Geant4 at Fermilab

Geant4 picture of a CMS simulation

OpenGL image of a Geant4 simulation of the CMS Hadron Calorimeter Test Beam
Experiment (2002).Top plot is an angle view of the full Test Beam 2002 detector.

Bottom Plot is a side view of the eCal and HB sections of the Test Beam 2002
detector. In both plots the incident particle is a 10 GeV electrom (image: V. Daniel

Elvira)
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 Back to Geant4 at Fermilab

Geant4 picture of a medical simulation

OpenGL image of a Geant4 simulation of a patient being treated using a 65 MeV
proton beam. Target is Be(yellow) and Collimator is Pb (silver) and patient is

(gray)(image: Takeharu Ikema). 

åo�
ß�Ò:���²�ÕF monqpsr�p�r�~�z+¢-�Xy�z�|�¤ã���su�{/�q��u�t�wqv�yUt¾�� ¾m!~�¸AyUnq~��<w²é ¸Qy�x£~��

 %�



å¹��ß�Ò:���¾�ÁF ¥1y��q¦�yU�[����uA{<r¹���<uAx ~�{�~��s¸¿���<yUr�y�z]{�yRtg�� ²èQuQr�y��qnáÝ�yU���·�Ìm2w�{<uA�<ps~A�)½�¤)¨IÞ�­¡~��R�AÜ�ß�ß��]���

 %�



åo�
ß�Ò:���²�ÕF Ýap�v�¸]psz���p�x��XuA��{<~AzQ{���yR~�{<w���yRrou��2{�n�y5yU�Ay�z]{R�
¨/��r�uF{�~�¸Qy�z¾����uQx¾èQuQr�y���náÝ�y��<��¼ r>{<~��s¸¾~�{1½�¤)¨IÞ�­¡~��R�AÜ�ß�ß��q�

���



åo�
ß�Ò:���²�ÕF ¥/y���¦�y��[p�r�z�u�{�ê¶wqr�{���uA�1|}yR~�z]{���p�ro{�nqy�{�p�{��sy5u��!{�n�p�r�r��sp�t�yA�
¨/��r�uF{�~�¸Qy�z¾����uQx¾èQuQr�y���náÝ�y��<��¼ r>{<~��s¸¾~�{1½�¤)¨IÞ�­¡~��R�AÜ�ß�ß��q�

�c




åo�
ß�Ò:���¡
��kF §/¨)©Nª psrowqr�yUt¾{<u�t�psr�����~� g~�r�psxBw���~�{<p�uQz¾uA�2{<n�y�¨·m�¤)¨}½Jt�y�{<yUv'{<uA�R�
¨/��r�uF{�~�¸Qy�z¾����uQx¾èQuQr�y���náÝ�y��<��¼ r>{<~��s¸¾~�{1½�¤)¨IÞ�­¡~��R�AÜ�ß�ß��q�

�� 



åo�
ß�Ò:���¡
�
�F |}yU~�z]{<��w�r�psz���{�nqy5¬-¦/­¡¤±t���ps�AyU�¹p�rowqr�yUt¾{�u����<u�t�wqv�y�~F�qpsv�{�w��<y
u��!{�nqy5����uQ��u]r�yRt²äom2y�¬ ��p�º�y���t�y�{�yUv�{�uQ�U�

���



 Back to Geant4 at Fermilab

Geant4 picture of the MiniBooNE beamline

Picture of the MiniBooNE beamline (image:Panagiotis Spentzouris). 
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 Back to Geant4 at Fermilab

Geant4 picture of Muon Cooling simulation

This is a plan view of the approved MICE beamline and experiment at the
Rutherford Appleton Laboratory. It includes 9 quadrupole magnets (blue and green),
two bending magnets (red) and a two-cell muon cooling channel in the lower right

(yellow solenoids, red RF cavities, ending with a blue calorimeter)(image: Tom
Roberts tjrob@fnal.gov)
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LISTING FOR VIS_OPENGL0.MAC

# MACRO FILE FOR THE INITIALIZATION PHASE OF "EXAMPLEN03.CC" 
# WHEN RUNNING IN INTERACTIVE MODE 
# 
# SETS SOME DEFAULT VERBOSE 
/CONTROL/VERBOSE 2 
/CONTROL/SAVEHISTORY 
/RUN/VERBOSE 2 
# 
# CREATE EMPTY SCENE 
/VIS/SCENE/CREATE 
# 
# CREATE A SCENE HANDLER FOR A SPECIFIC GRAPHICS SYSTEM 
/VIS/OPEN OGLIX 
# 
# OUTPUT AN EMPTY DETECTOR 
/VIS/VIEWER/SET/VIEWPOINTTHETAPHI 40 80 DEG 
/VIS/VIEWER/FLUSH 
# XWD -OUT FILE1 

Picture of the detector for exampleN03 made with OpenGL 
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LISTING FOR VIS_OPENGL1.MAC

# # MACRO FILE FOR THE INITIALIZATION PHASE OF "EXAMPLEN03.CC" 
# WHEN RUNNING IN INTERACTIVE MODE 
/GUN/PARTICLE E+ 
/GUN/ENERGY 300 MEV 
# 
# SETS SOME DEFAULT VERBOSE 
# 
/CONTROL/VERBOSE 2 
/CONTROL/SAVEHISTORY 
/RUN/VERBOSE 2 
# 
# CREATE EMPTY SCENE 
/VIS/SCENE/CREATE 
# 
# CREATE A SCENE HANDLER FOR A SPECIFIC GRAPHICS SYSTEM 
# (EDIT THE NEXT LINE(S) TO CHOOSE ANOTHER GRAPHIC SYSTEM) 
# 
/VIS/OPEN OGLIX 
/VIS/VIEWER/SET/VIEWPOINTTHETAPHI 40 80 DEG 
# FOR DRAWING THE TRACKS 
# (IF TOO MANY TRACKS CAUSE CORE DUMP => STORETRAJECTORY 0) 
# 
/TRACKING/STORETRAJECTORY 1 
/VIS/SCENE/ENDOFEVENTACTION ACCUMULATE 
# 
# AT END OF EACH RUN, AN AUTOMATIC FLUSH CAUSES GRAPHICAL OUTPUT. 
/RUN/BEAMON 1 

# XWD -OUT FILE2 

Picture of an interaction in the detector for exampleN03
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WIRED3 Basic Operation http://www.slac.stanford.edu/BFROOT/www/Computing/Graphics/...

1 of 8 08/19/05 08:04

WIRED3 Basic Operation
These basic operation instructions are taken from the more complete
WIRED3 Users Home Page.

The Main Toolbar

 Use the Open Data button to select some data.

To view data from a .heprep file (as opposed to a server), select either
"Open HepRep File..." or "Open HepRep URL..." to open data on the
local file system or over the web. 
For example, try the following URL to see some BaBar event data:

   http://www.slac.stanford.edu/~perl/heprepxml/BaBar_Example1.heprep.gz

or the following URL to see an EGS shower demo:

   http://www.slac.stanford.edu/~perl/heprepxml/egsdemo.xml.gz

ë�ì­í)îlï3ð�ñBoÕóK .����1��&
?úz�dù����<û�ýC���3ø��áý�û���ú(����F;����"z���%{8�^û:9;
����D)<)

,Eñ



ë�ì­í)îlï4ð�|	UkóK .���>�3ùÙø�û��Àõåö0�4ú�����û�ýN�*�)ù�ö0�)ø��>=7?�@����^û��%÷�������÷�
Uõåü��GF;����"z���[)

,�|



ë�ì­í)îlï4ð2|kñ�ó�}~�Õû�
Àõ�ú��^ûÙüáû�ýC@�?�?�þ5��u õåü��3õ����'üxú�ûÙüáú��������4ú��D��ú^û��Qû�ýC�*�)ù�ö0�)ø���=7?�@��!F;����"z���%'_)

,dò



ë�ì­í)îlï4ð�|�|Õó� .����
U÷��%�����Õû�
Àõ�ú^õ�û�ü�ûÙý�pD?q�����'ü�ú&
�õ�üáú(�������4ú(���4úÀû��QûÙýC���)ù�ö0�)ø���=7?�@�)

�{ù��&�������3üxúQõr
Qõ�üdõ�ú^õåù�ú����s$	t²ùG@�?�?8þ5��uv�Õû�
Àõ�ú(�Àû�üw��F;����"z���
'_)

,�,



ë�ì­í)îlï3ð�|%òÕó7F;����"z���
ùÙø�øåû:9;
�ö�ùÙü	t`û��%ú^õ�û�ü�
�úÀûG$
��
��4ú�õåü��4øå÷��%õåü���ö°ùcú����ÀõÊù�ø�)

,�+



ë�ì�í)îlï4ð�|�,ló�F7����";�����)øåû�úz9Qõ�ú(��ú�����
��)û��Uú.�����(
Àõ�û�ü²ûÙý�ú(���1øåù�$%�'ølý�û��Qö°ù�ú����^õÊù�ø�)

,�A



ë�ì­í)îlï4ð2|�+Õó� .�����3ù�øåû��^õåö��3ú�����ûÙýy���%ùÙö0�)ø<�>=�?�@����^û	�)÷��*�D��÷%
Uõåü��G�;}y��=�)

,%E



ë�ì­í)îEï4ð�|�AÕó7}~�Õû�
Àõ�ú(�Àû�ü�ûÙýN@�?�?8þ5��u¬õåü��4õr���'ü�ú�û�ü²ú(�������3ú����4úÀû��Qû�ýN�*�)ù�ö0�)ø��>=7?�@����;}e��=K'_)

,�I



ë�ì­í)îlï4ð�|�EÁó� .����
U÷��%�����Õû�
Àõ�ú^õ�û�ü�ûÙý�pD?q�����'ü�ú&
�õ�üáú(�������4ú(���4úÀû��QûÙýC���)ù�ö0�)ø���=7?�@�)

�{ù��&�������3üxúQõr
Qõ�üdõ�ú^õåù�ú����s$	t²ùG@�?�?8þ5��uv�Õû�
Àõ�ú(�Àû�üw���;}y��=�'_)

,�o



INFORMATION FROM DAWN HELP (DAWN -H)

*************************************** 
FUKUI RENDERER 
DAWN 
(DRAWER FOR ACADEMIC WRITINGS) 
VER 3.85E-GL OCTOBER 15, 2003 
*************************************** 

OPTION: 

-C DELETE AN OLD/IRREREVANT PARAMETER FILE. 
(TRY TO RESCUE DAWN FROM PUNIC, ANYWAY!) 
-D DIRECT MODE, I.E., SKIP INVOKING THE GUI PANEL, 
AND USE THE PREVIOUS PARAMETERS STORED IN THE PARAMETER FILE. 
IN THE CURRENT DIRECTORY. 
-G DAEMON MODE (UNIX DOMAIN). 
-G DAEMON MODE (INET DOMAIN). 
-H HELP 1 (OPTIONS). 
-H HELP 2 (ENV VARIABLES). 
-T SWAP ON/OFF OF FORCEIBLE WIREFRAME ATTRIBUTE OF EACH 3D PRIMITIVE. 
-V G4.PRIM-FORMAT VIEWER MODE (DEFAULT). 

INFORMATION: HTTP://GEANT4.KEK.JP/~TANAKA 
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VRMLFILE

VIEW IN THE VRML VIEWER 
RUNS ON UNIX 
PICTURE QUALITY GOOD, BUT NOT AS GOOD AS DAWN 
SOME INTERACTIVE FEATURES 
-- CAN CHANGE LINE WIDTH 
-- CAN ROTATE THE OBJECT 
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