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ÊJ¶�Ê »(¼�£�÷�­�Çiªq¥�³²­�¬®­�¯�°²¦�½�¨J³�»"¥�­�³²³
­^ÁÏªqÃ5­�³ ¶;¶�¶È¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ ø
ÊJ¶úù Äg´m­�©�¥�û¢©ô±L°¾¥¸¨5¯q¦�±5¯q§�÷�­«¦²´m¨J¯q¦
¥¸ºq¥�µ¸¥�°²¥¸­«¦.½�¨J³�£S­�¦\°¾¥¸¯xÃ ¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ ü
ÊJ¶ýÌ þÏÿJ­�³\ÿ:¥¸­«É�¨5½=£S­�¦\°ÏÄ:°0±a°²¥¸¨J¯ ¶�¶È¶È¶�¶È¶�¶È¶;¶�¶È¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ �
ÊJ¶�� £�­«¦
°ÏþÏÿJ­«³
ÿ:¥¸­#É ¶È¶�¶;¶È¶�¶È¶�¶È¶È¶�¶È¶�¶È¶;¶�¶È¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ Ê��
ÊJ¶úË Ä:Ô:¦
°²­�¬�±a°¾¥�©;Î�¯q©«­�³
°¾±5¥¸¯�°ÂÔ`±5¯x§�ÄiÔg¦\°¾­«¬ß÷�­�µ�¥ ±5ºx¥¸µ¸¥�°ÂÔ+¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ Ê �

ÊJ¶úËg¶�Ê £S³²­«¯q§qµ�¥¸¯q­;Å^±a°¾±�½�¨J³�Ä:°0±a¯q§¢±5³
§�»(¼�£�¦�¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ Ê �
ÊJ¶úËg¶ ù Î�¯q©�­«³
°¾±5¥¸¯�°ÂÔ%¥�¯�þsªq³�¼�­�±5¦²ªx³²­�¬®­�¯�°²¦®¶È¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ ù��

ÊJ¶ýø »(¼�£�£S­�¦\°s÷�­�¦
ªqµ�°²¦ ¶È¶�¶È¶�¶È¶È¶�¶È¶�¶È¶;¶�¶È¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ Ì�ù
ÊJ¶ýøx¶�Ê �Â¯�°²³²¨:§qªq©«°²¥¸¨J¯ ¶È¶�¶È¶�¶È¶È¶�¶È¶�¶È¶;¶�¶È¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ Ì�ù
ÊJ¶ýøx¶ ù �;±5¥�¯g¿
	/¨Jµ�°0±5Ã5­��Â¯x½�¨5³²¬�±a°¾¥�¨J¯ ¶�¶È¶;¶�¶È¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ Ì�ù
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Ìx¶ýÌ Äx±a½�­#°ÂÔ ¶�¶È¶�¶È¶È¶�¶;¶È¶�¶È¶�¶È¶È¶�¶È¶�¶È¶;¶�¶È¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ ü5Ì
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Ìx¶úË »(¼�£�£S­�¦\°¾¥¸¯xÃ�»"³²¨:©�­«§qªq³
­ ¶�¶È¶È¶�¶È¶�¶È¶;¶�¶È¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ üJË
Ìx¶ýø ÁÏ¯¢±aµ�Ô!6�¥�¯qÃ>£�­«¦
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Ìx¶ýøx¶ ù Ä:ªq¬�¬�±5³\Ô%·=¥�µ¸­Ï¨a½"¼�¨5¦
°�÷�­«©�­«¯i°�£S­�¦
°ß¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ üJü
Ìx¶ýøx¶úÌ �Â¯x§q¥�ÿ:¥¸§xª¢±5µ&£S­�¦\°Ï»(¼�£�Å^±a°0±N¶�¶È¶;¶�¶È¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ üJü
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= > â�Þ Ü@? A >3BDC E à â

ÊJ¶�Ê Ä:Ô:¦
°²­�¬ þÏÿJ­«³
ÿ:¥¸­#É ¶;¶È¶�¶È¶�¶È¶È¶�¶È¶�¶È¶;¶�¶È¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ �
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ÊJ¶ýø Äx±5¬®´qµ¸­ÏÃ�±5¥¸¯:¿�ÿJ¨5µ ±a°²ÃJ­Ï©«ªq³
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ÊJ¶ � Äg­�©«¨J¯q§`¦¾±5¬®´qµ�­;±5¯q¨:§q­#¿�§xÔ:¯q¨g§x­È©0¤q±5³²ÃJ­;³²±a°¾¥�¨ ¶È¶�¶È¶�¶È¶È¶�¶È¶;¶�¶È¶�¶È¶È¶ ÊF�
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ÊJ¶úùJËÚ£�¤q­È»(¼�£�¦�¥�¯%°¾¤q­^°¾­«¦
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ÊJ¶úù5ø��È±a¥¸¯g¿EÿJ¨Jµ�°0±5ÃJ­�©�¨J¬®´¢±5³
¥¸¦
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¤q¨zÉY­«³�¶NÁ�°�°²¤q­,¨J´x´9¨J¦
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¦-½�³
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°¾­«¬�¶

£�¤q­Ó».¼`£ ¬�ªq¦\°�±aµ¸¦²¨ ¦²ªx³
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Øk©�ªq³
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§q­#°¾­�³
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���·��&±5¯q§;¦
¥¸¯qÃJµ�­#¿�´q¤q¨5°²¨g­«µ¸­�©#°¾³
¨J¯s©0¤¢±5³
ÃJ­/³²­«¦²¨Jµ�ªx°¾¥�¨J¯ � ¨5³�´9­�±5ØJ¿
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¬®­�­«°²¥¸¯qÃ®±a°)�U»��Ïþ^¡Ø�+£S±5¯x§�±L°�°²¤q­;ÁÏ´q³
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³²­«¯i°Ï½�¨J³��;±5¥�¯ ½ Ë^¾�Ê��Pßz¹�ù^¾kÊF� Þ ¹yËÓ¾�Ê�� Þ ¹�Ê��+àô¹

±a¯q§+ù×¾ãÊ�� à ¶
�Â¯È±5§q§q¥�°¾¥¸¨5¯Ï°¾¨�Á�Ð+°¾­�¦\°¾¦«¹5»"¤q¨5°²¨J¯q¥�¦&°¾­�¦\°¾¦�°¾¤x­"§¢±5³²ØJ¿�´qªqµ¸¦
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Sample Scope Trace (PMT 644)

FWHM = 10ns

Mon Aug 12 17:08:06 2002

50 ns
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·=¥�ÃJªq³²­ÆÊJ¶úù´�+Á ¦¾±5¬®´qµ�­�¨J¦
©�¥�µ¸µ¸¨5¦²©�¨5´9­%°¾³²±5©�­�¥¸¦®¦²¤q¨zÉ�¯ ½�¨J³�»(¼�£ ø+���q¶ þs¯q­�¨5½s°¾¤x­�¯q¨J¯:¿
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­�§`°¾¨1ÃJ­�¯x­�³¾±L°¾­^°¾¤q¥�¦�¦²¥¸Ã5¯¢±5µE¶
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­«½�­«³²­�¯x©�­
µ¸­#ÿJ­«µ&°¾¨>°¾¤q­;º¢±a¦²­�¦«¶
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ùg¶54 ���L�«��ù6
( ¢�#� ç ë:�«�e��7 Äg­#°s°¾¤q­�».¼`£�¦�±L°Ï°¾¤x­�ÿJ¨Jµ�°0±5ÃJ­�ÃJ¥�ÿ5­�¯×º�Ô×»"¤q¨a°¾¨J¯q¥�¦�½�¨J³s±�Ã�±5¥�¯
¨5½(Ê���à�±a¯q§-¦²¤q¥�¯q­^­ô±5©0¤`µ¸¥�ÃJ¤�°�¦²¨5ªq³²©«­È¥�¯,°¾ªq³
¯`±a°�±�ûK*g­�§`¥¸¯�°¾­«¯q¦²¥�°ÂÔJ¶/£�¤q­;§¢±a°¾±�½�¨J³�°¾¤x­
¬®¨J¯q¥�°¾¨J³"»(¼�£�¦(¥¸¦"ªx¦²­�§®°¾¨;°¾³²±5©0Ø�°¾¤x­�¦\°0±5ºx¥¸µ¸¥�°ÂÔ�¨a½y°¾¤x­�¦\Ô:¦
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­�§È¨J¯�°²¤q­.§gÔg¯x¨g§q­À¿Â©0¤¢±a³²ÃJ­.¤q¥¸¦\°¾¨JÃJ³²±5¬®¦ ±5¯q§�°²¤q­(¯:ªx¬�º9­«³�¨a½¢©�¨Jªx¯i°²¦
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Cooldown Summary for PMT 822
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°¾­�§Ó±5¦�±
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´qµ�¨5°²°²­�§�±a¦>±�½�ªq¯q©#°¾¥�¨J¯ã¨5½�°²¥¸¬®­�º�ÔÆ°¾¤q­,©«¨g¨5µ¸§q¨zÉ�¯�±5¯q±5µ�Ô:¦²¥�¦�³
¨Jªx°¾¥�¯q­5¶×þ^¯x­,©ô±5ªg°¾¥¸¨5¯
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­�¦
¤q¨Jµ¸§Æ¥¸¬®´m¨J¦²­«§×¥¸¦^¯q¨5°È©�±5µ¸¥�ºq³¾±a°²­�§×¥�¯Æ´x¤q¨5°¾¨:­�µ�­�©#°¾³²¨5¯q¦;º9­«©ô±5ªq¦
­
°²¤q­;Ã�±5¥¸¯:¿�ÿJ¨5µ�°0±aÃJ­Ï©0¤¢±a³¾±5©#°¾­�³
¥¸¦\°¾¥¸©«¦�¤¢±ôÿJ­È¯q¨5°�ÔJ­#°Ïºm­�­«¯�¬®­ô±a¦²ªq³
­�§&¶
Á�¦�±a¯`­;*x±5¬�´xµ¸­5¹qûqÃJªq³²­1ÊJ¶ýÌ>¦²¤q¨zÉ�¦�°¾¤q­;©«¨g¨Jµ�§q¨zÉ�¯-©�ªq³\ÿJ­;½�¨J³�»(¼�£ � ùJù:¶

�q¶ î*�"ë�ù ä 7 £�¤q­ë%)	 ¥¸¦.¬�±5¥�¯�°0±5¥�¯q­�§�±a°�°¾¤x­^»"¤q¨5°¾¨5¯q¥¸¦Yÿa±5µ�ªq­�½�¨5³�±�Ã�±5¥�¯,¨5½/Ê���à�±5¯q§%§¢±a°¾±
¥�¦1°¾±5Ø5­«¯ÙÉ�¥�°¾¤k°¾¤q­-§q¥�¬�¹(ºqµ¸ªx­�Äg»�
áµ�¥¸ÃJ¤�°>¦
¨Jªq³
©�­5¶Ù£(Ô:´q¥�©ô±5µ�µ�Ô�ÊF���������×µ�¥¸ÃJ¤�°>´qªxµ¸¦²­«¦
±5³
­�¬®­ô±5¦
ªq³²­«§&¶sÁ�´q´q³²¨F*g¥¸¬�±a°²­�µ�Ô�Ë+TÍ¨a½"°¾¤q­�°²¥¸¬®­5¹¢°¾¤x­>»(¼�£�§q­«°²­�©«°²¦;±�´q¤q¨a°¾¨J¯×±a¯q§
°²¤:ªx¦�±1Äg»�
Ù¦²´m­�©«°²³²ªq¬4¥¸¦�±5©«©�ªq¬�ªxµ ±a°²­�§&¶(Äg­«­sû¢ÃJªq³
­1ÊJ¶���½�¨5³Y°¾¤q­;§¢±L°0±�½�¨J³�»(¼�£ � ùJùg¶
£�¤q­^ÃJ±5¥¸¯,¥�¦�§q­#°¾­�³
¬�¥�¯q­�§,°¾±5Øi¥¸¯qÃ�¥¸¯�°¾¨>±a©�©�¨5ªq¯�°�­N*:°¾³²±5´9¨5µ ±a°²¥¸¨J¯�¨5½ °¾¤q­ÈÄx»�
 ¦²´m­�©«°²³²ªq¬
ªq¯x§q­�³;°¾¤q­1´m­�§q­«¦
°¾±5µY±a¯q§Æ°²¤q­®¯:ªx¬�º9­«³;¨5½�§q¨5ªqºqµ¸­1´m­1­«ÿJ­«¯�°¾¦�¦
ªqÃJÃJ­«¦
°¾­«§Wº�ÔÓ»�¨J¥�¦²¦
¨J¯
¦\°0±a°²¥¸¦
°²¥¸©«¦�¶
�Â¯Æ±5§q§x¥�°¾¥�¨J¯�É.­1¬�­�±5¦²ªx³²­�°¾¤x­>³²­�µ¸±a°¾¥�¨J¯�ºm­«°ÂÉ.­�­«¯Ó°²¤q­1±5¯q¨:§q­>±5¯x§Æ§gÔg¯x¨g§q­>©0¤q±5³²ÃJ­1±L°
°²¤q¥¸¦�¦
°¾­«´&¶NÒ�¤q¥¸µ�­�°0±aØ:¥�¯qÃ+§¢±L°0±�½�¨J³�°¾¤q¥�¦�¦
°²­�´�°¾¤x­,¥¸¯�°¾­«¯q¦²¥�°ÂÔã¨5½�°²¤q­,µ�¥¸ÃJ¤�°�¦²¨Jªq³
©�­%¥�¦
ÃJ³²±5§qª¢±aµ¸µ�ÔN©0¤q±5¯qÃJ­«§k½�³
¨J¬ §q¥¸¬ °²¨×ºq³²¥�ÃJ¤�°¾­�³«¶+£�¤q¥�¦>±5µ¸µ�¨zÉ�¦�°¾¤q±a°>¨J¯q­,±5¯q¨:§q­#¿�§xÔ:¯q¨g§x­
´q³
¨5û¢µ�­^¤q¥¸¦\°¾¨JÃJ³²±5¬4©«¨J¯�°0±5¥�¯`±>½�ªxµ¸µ&³²±5¯qÃJ­^¨5½=§¢±a°¾±x¶/·=¥¸Ã5ªq³²­�Ê5¶ Ë�¦²¤x¨eÉ�¦Ï±5¯-­N*x±5¬®´qµ¸­a¶

Ëg¶ ø, ��Dñ�ùûú�émõP�z qí*ë?7 £�¤q­�%O	 ¥�¦�¦²©ô±a¯q¯q­�§�¨eÿ5­�³ °¾¤q­"ÿa±5µ�ªq­�¦ � �+��	�¹�Ê��+����	�¹5Êeù+����	�¹JÊF�S�+��	�¹
ÊF������	�¹xÊzø�����	�¹xÊ � ����	�±5¯q§-Ê��+����	�¶5Á�°/­ô±5©0¤®ÿJ¨Jµ�°0±5ÃJ­�´m­�§x­�¦
°¾±5µ¢§¢±a°¾±^¥¸¦�°0±aØ5­�¯�±5¦"É.­�µ¸µ
±5¦^§q±a°0±�½�³
¨J¬ °ÂÉ.¨-µ¸¥�ÃJ¤�°s¦²¨5ªq³²©«­�¦�¶�£�¤q­®±5¯q¨:§q­�©0¤¢±a³²ÃJ­ � � �¸T1��¤q¥�¦
°¾¨5ÃJ³¾±5¬ ¥¸¦Ïªq¦²­«§N°²¨
¬®­ô±5¦
ªq³²­�°²¤q­�³
­�µ ±L°¾¥�ÿ5­�Ã�±5¥�¯g¿�ÿ5¨Jµ�°¾±5ÃJ­(³²­«µ ±a°²¥¸¨J¯&¶3�Y­«©ô±5ªq¦
­�°¾¤q­Yÿ5¨Jµ�°¾±5ÃJ­�³²±5¯qÃJ­Y¥¸¦�¦
¨;É�¥�§q­5¹
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Spe Response: PMT 822

·=¥�ÃJªq³²­`ÊJ¶��î��£�¤q­�û¢³²¦\°®Äx»�
 §¢±a°0±`°0±5Øa­�¯ã½�¨J³�»(¼�£ � ùJùg¶`£�¤q­�%)	4ÉY±5¦�¦
­«°1±a°È°¾¤x­�ÿa±5µ¸ªq­
¦²ªxÃJÃJ­�¦\°¾­«§�º�Ô%»"¤q¨a°¾¨J¯q¥�¦Y½�¨J³�±�ÃJ±5¥¸¯,¨a½/Ê��+àô¶�ÒÓ­^¬�­�±5¦²ªx³²­�§%°²¤q­^Ã�±5¥�¯�½�¨J³.°²¤q¥¸¦.ÿJ¨Jµ�°0±5ÃJ­�°¾¨>ºm­
Ê@� � �^¾WÊ��+à�¶
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 0.04495 ±p0       = -0.0135 

 0.0006542 ±
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p1       = 0.03264 

Dynode-Anode Charge Relation: PMT 822
B

 0.04495 ±p0       = -0.0135 

 0.0006542 ±
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p1       = 0.03264 
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SET-001-00822-48 Gain Voltage
E

UCLA Data
Photonis
Fit: -13.053, 6.1369
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Dynode Charge (pc)
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 0.03874 ±
A

p0       = -0.004803 

 0.0006275 ±
A

p1       = 0.03281 

Dynode-Anode Charge Relation: PMT 822  0.03874 ±
A

p0       = -0.004803 

 0.0006275 ±
A

p1       = 0.03281 
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Dynode Charge (pc)
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Accidental Dark Pulse Spectrum: PMT 822
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SET-001-00822-48 Anode
^
Nent = 5000   
_
Mean  =  156.4
`
RMS   =  13.93

Under =      0
a
Over  =      0
b
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SET-001-00822-48 Anode
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SET-001-00822-48 Anode
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Nent = 5000   
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RMS   =  13.93
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Dynode-Anode Ratio and High Voltage: PMT 822
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Offset = -0.4201 Slope = 0.4846
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Non-Linearity Summary for SET-001-00822-48
«

HV=  979,Vref=1.196, HV rb =   984, V rb = 2.404
¬
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5 10×Voltage for Gain = 2

PMT 616
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5 10×Voltage for Gain = 2
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5 10×Voltage for Gain = 2
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PMT 644
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5 10×Voltage for Gain = 2
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Magnetic Field in Dark Room
æ

Vertical component
ç

Horizontal component
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Vertical Magnetic Field (Gauss)
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Vertical Magnetic Field (Gauss)
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