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-3.5 kV

-5.2 kV-3.5 kV

BNC-Buchse

Eingang -3.5 kV, Ausgang -0.5 kV

Anode, 0 V

Eingang -2.5 kV, Ausgang -0.5 kV
2-fach Channelplate

3-fach Channelplate

m. 50 Ohm Abschluss

Gitter, -2.5 kV

-4.5 kV
Spiegelgitter

Folie, -3.5 kV

SMA-Buchse

-2.5 kV
Spiegelgitter

5cm

Messing

Stesalit

820p820p

2*100p2*470p
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	 �xD:J��iL8M�N OQKR M�CEH ��DGF���AMEH�� DkJ�� R �`FID���KDSETVU!egfihkj]_a?f`^`l`y:m`TYU!w!TVnÍm`U1[ ��XVf`l_¿5U1TVnoa?nq[?U5bdZ}U®U1[o[oU1TYbdcpnxsKU5[?m`U5^ Z}]_^`^pnqU}y�uvU1nq[9j|rlrn
� �³²¨��� ·_Ó ¢ Â`a Ð § a?TYU5ciUºegu`u`TVXYm`f`^il ¤ �Ô·_«Ç�ÃÄ^½m`TYU1aoU1[±egfihkj]_a?f`^`l � �³²¨� a?TY^`m¾uvU5[?U5TVnoatU5^pnqcI|}XVnqU1^��©r�±miTYU�e�f¸hkj]_aofi^`l®miU5a±��TYw!UEnq]Åe�w!Â`XYTªnqf`miU��¯]_^p�_U1[?nqU1[oa ������� = © ¢r¢ Â`a5y·¡�±miTYUW�8U1[oa?bdc`XYU1bdc\noU5[?f`^`l½m`U5[Eegfih j]_a?f`^`l¾m`f`[?bdc SETYbdZrU1^`TY^ic`]_w!]_l_U5^iTVn j|�nqU5^�m`U5[À nd|r[Ano~Î]_XVTYU ��� # = Ò ¢ Â`a § ��� � ·&1Ël	b5w 	 » «°yÒ¸�±miTYU �8U5[?aobdc`XVU5bdcpnqU1[of`^`l m`U1[ egfihkj]_a?f`^`l mif`[obdc �	^`U1[ol_TVU5a?bdc\s¯|r^`Z\f`^il_U5^

����� = Ò ¢ Â`a § ���$Þ}� � Ñ�� © ¢ 	 Ð «Ç�Ñ �+��U5lrU5^'m`U5[¾f`^pnoU5[oa?bdc`TYU1m`XYTVbdc`U5^ Ì�U5aobdcpstTV^`m`TYlrZrU5TªnqU1^��r]_^��8XVU5Zpnq[?]_^`U1^ f`^imÃÄ]r^`U5^¾~Çjf`c`[AntU5TY^iU9��U5XVXYTVl_ZrU1TVn=miU5[W�I]_XYTVU��_]_^ © w!w/¿5f �! ²#"�� = Õ ¢ Â`a1�¤ �gS�| miTYU �	XYU5Zpno[o]_^`U1^ mif`[obdcØÌÍTªnonoU5[úuvU5aobdciXYU5fi^`TYlrn'fi^`mØ|}u`l_U5XVU5^`Zpn'sKU5[A{miU5^�y8Z�j]_^`^`U1^ TVc`[oU��:[o|%$?U5Zpnq]r[oTYU1^ f`^pnqU1[oaobdciTYU5miXYTYbdciU'&@j|r^il_U5^ cI|ruvU5^Ë� ·�w!w
&@j|r^il_U5^\f`^pnqU1[oa?bdc`TYU1m,U5^pnqa?Â`[oTVbdcpn�U1TY^`U1[�e�fihkj]raof`^`l �)( �*" # = © ¢r¢ Â`a5�Õ¸�gSETVU XV]_l_TYa?bdc`U5^ À nd|r[An?{úfi^`m À nq]_ÂiaoTYlr^I|rXYU s¯U1[om`U1^ jfiu�U1[+&GU5|rm`TV^`l}{ý�	m`lrU°{SETVaoZ\[oTVw®TV^I|}no]_[oU1^ U5[?¿5U1f`lrn9� À TVUúcI|ruvU5^ l_U5l_U1^�jf`uvU5[,�¯]_^`aAnd|r^pnA{u�I[q|rb°nqTV]_^¸{SETVaoZ\[oTVw®TV^I|}no]_[oU1^ u�U1T ci]_c`U5^ À TYlr^I|rXYU1^ miU5^ �8]r[?nqU1TYX*cGj]rc`U5[?U5[3�.-!¿5TVU5^`¿
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�� ó
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miU5[�¬�U5a?aof`^il u�U1TÍl_U5[?TY^`l_U1[oU1w �g^pnqU1[ol_[?f`^`m��/SETYU,�8U1[oaobdciXYU5bdcpnoU5[ofi^`lúm`U5[egfihkj]_a?f`^`l X�j|ra?n�aoTVbdc3|rfia�m`U1w !Ea?¿5TYXVXY]_lr[q|rÂ`ciU5^\u`TYXVm'l_[o]_u |ru`a?bdcGj|}nq¿1U5^ ¿1f
����� = © ¢_¢ Â`a1�egXYXYU1TY^PmiTYU��\fI|rm`[o|}nqTVaobdc`U À f`w!w!U�m`TYU1aoU5[tegfihkj]_a?f`^`l_U1^�U5[?l_TYu¸n�� " � "�� ©�� ¢ Â`a1��gjfi[ ÃÄ]_^`U5^ºw!TVn l_XVU5TVbdc`U5[ w®|rl_^`U°nqTVaobdc`U1[ À nqU1T
	Il_Z}U5Tªn:fi^`mWlrXYU5TVbdc`U5w &G|rm`f`^`lrao¿5fia?nd|}^`mU1^\noaoÂ`[?U5bdc`U1^·_Ó ¢ ÂiaR,ËU1TVnq|rfihkj]_a?f`^`lÅU5TV^`U5[g¬�|}aoaoU1^I|rfihGj]_aof`^il��_]_^Ë������

� � ���� = ©¤r¢_¢ £ §¨¤ � ¤ «Æ¯U1TËX�j|r^`l_U1[oU5^PÆ¯U1no[oTYU1u�w®Tªn¯ci]_c`U5^.,	j|}c`XY[o|}nqU1^ §�� © ¢ Zj�g¿9«KaoTV^`ZrU1^¾m`TYU À TYl_^`|rXYcGj]rc`U5^|ruËy�f`^`møm`TYU À bdcps¯U1XYXVU5^ m`U1[$SETVaoZ\[oTVw®TV^I|}nq]r[oU5^w jf`aoa?U5^ U1[o^`TVU5m`[?TYlrnÍsKU5[?m`U5^���S�|�{m`fi[obdc,Z�|r^`^�aoTYbdc�U5TV^��g^pnoU5[olr[of`^`miÂ�U5|rZ�w!TVn±U1TY^`U1[�Æ¯[?U5TªnqUÍ�_]_^,b5|i� ¤ ^`a�XVTY^`Z\a § uvU5TZGjf`[?¿5U5[?U5^ ,ËU5TVnoU5^�«�^iU5uvU5^ m`U5w U1TYl_U1^pnqXYTVbdc`U5^"��XVf`l_¿1U5TVnoÂ�U5|rZ½U5[olrU5uvU5^ ¼ �Å�	[�TYaAnÍf`wU°nÄs=|�m`[?U5T8Ì�[�j]��rU5^`]_[?m`^\f`^`l_U1^*[oU1m`f`¿5TVU5[An9�WSETYU5a?U5[��±^pnqU5[?l_[ofi^`mTYa?nE|rf`bdcao]r^`a?nÍ¿1fuvU5]_u`|rbdcpnqU5^ËyGsKU5^i^�m`TVUÈSETYa?Z\[oTYw!TY^`|}nq]_[?aobdcpsKU5XYXVU5^,¿1f^`TYU1m`[oTVlPU5TV^`l_U5aAnqU1XYXVn�aoTV^`m�y�a?]mI|��ÈTYw!w®U1[KU1TY^�4�]_w!Â`[o]_w!T �º¿1stTVaobdc`U1^��±^pnqU5[?l_[ofi^`m¾f`^`m½�.-®¿1TYU1^`¿�¿5f�	I^`miU5^¾TYaAn9�À TV^`mÈm`TVU �¯cI|r^`^`U1XYÂ`XY|}nqU1a�U5TV^`TYlrU+,ËU5Tªn8|rf%�_U1[	Æ¯U°nq[oTVU5u�ypU1[o[?U5TYbdciU5^!aoTYU�m`|r^I|rbdcÈstTYU1m`U5[TVc`[oU�f`[?aoÂ`[}jf`^`l_XVTYbdc`U À TVl_^I|rXVcGj]_c`U}�
����� �  	��)*)¾#*),+ 6!�!) �G(:���,"x 	��) 0�� �  ��
;=<@�=<A>  "!�#!OL8CEH¯JýH�@DkJ@� ��DGF%$áFIDkJ��`D'& ( Q*) + L R ��F�M ��SETVUxÆ¯[?U5TªnqU-, TYaAn9y�stTVU$TY^�e�u`a?bdc`^`TVn?nÍÒi�¥·�mI|r[?l_U5aAnqU5XVXVn5yË|ruic j|r^`l_TVl��_]rw ÌÍ|raomi[of`bdZTV^ m`U5[È¬�|rl_^`U°nqZ�|rw!w®U1[5�,ÃÄ^ egu`u`TVXYm`f`^il ¤ ��Ò,aoTV^`m ¬�UU�rs¯U1[?noU¾�r]_^., ~ jf`[ Ï0/ �¯X³{dy¼ÄÉ Ê Tª{8f`^im µ � / egl}{ÄÃÄ]_^iU5^½TY^�e�[?l_]_^½¿5f½mI|r[?l_U5aAnqU5XVXVn5�
;=<@�=<��  "!�# OL8CEH¯JýH�@DkJ@� ��DGF%$áFIDkJ��`D'& ( Q*) + L RSETVU1�±w®XY|rm`f`^il_a2�\f`U1[oaobdci^`TVn?nqU�3�45456±aoTY^im |ru`c j|r^`l_TVl �r]_w ��|r[?l_U1n5�'S$��cË�@miTYU½e�^¸{¿5|rc`X±m`U5[��gw!X |rmif`^`l_a?a?n�j]��_U § f`^`m a?]_w!TVn7,98 �;:A� «ÈTYa?n�|ru`c j|r^`l_TVl �r]_w Ìº|ra!TY^ m`U5[¬�|}l_^`U1noZ�|rw®w!U5[1�±SETYU�4�XYU5TV^pstTY^`Z}U5XYaAnq[?U5f`f`^il § fi^`m,ao]rw®Tªn�, �2< 8?«�a?nqU1TYlrngw!TVn±m`U5[
4�U5[?^`X |}m`f`^`l_a?¿9|rciX m`U5agÌÍ|raoU1a § aoTVU5c`UÍe�uiu`TYXVm`f`^`l¾©_� Ñ f`^`m½��|ruvU5XVXYUÍÒi�¥·_«Ç�ÃÄ^'�:|ru�U1XYXVU ¤ �¥·øaoTY^im ¬½UJ�rsKU5[AnqU~ jf`[�m`TYUÆK[oU5TªnqU,miU5[ !E[?nqaA�_U1[?nqU1TYXVf`^`l �_]_^ ¼ÄÉ Ê Tª{ÃÄ]_^iU5^x~djf`[k�_U1[oaobdciTYU5miU5^`UgÌÍ|raoU¯|r^`l_U1l_U5uvU5^���SEU5[:u�U1a?nqU��øU1[?n�Z}]_^`^pnqU¯w®Tªn À nqTYbdZ\aAnq]��U1[o[oU1TYbdcpnks¯U1[om`U1^��n�gTVU5[GaoTV^`mxmiTYU=�gw!X |rmif`^`l_a>�¡fiU5[oa?bdc`^`TªnonqUKu�U1[oU1TVnqaGl_[?]��±l_U5^\f`l`y}f`wU1TY^`UÈl_f¸nqU À nq|}nqTVa?nqTVZ�miU5[ &G|rm`f`^`lra?hIf`ZpnofI|}nqTV]_^`U1^�¿1f U1[ocI|}XVnqU1^��ÈÆ¯U1T�aoU1c`[ÍXYU1TYbdcpnqU1^
� Q�]dEGFGE$�UV}EPBgI(EWVmE$B�D:E$H�D�KCD:X7B�a�b�H�]da�bJI � E$BS[ xKMqrO(a�bUIh�<V}EP]^qsD:EPBwLUq^EP]da�b�E@?�HUI(E$B(LCB(X7H�D ]dH�D7E$H��q^X7LU�$EP]5I�Ogt�E$TJISB(E$H � AUH���]ra�b7t7B(ACc�EC�}l}qrKMH�TJt�BSAUc�E X7H�D0FGE$�Ut7BSAUc�E�KMX7[ ISB(]5ISIPi�Qk]dE���ezt�A�H�D:qd]ra�b 2TCEP]5I+VY]dB(D0KMqdqdE$B�D:]^H�LUOP�CBvEGH�KUa�b�D:EPe VY]dE9OvI�KMB(T�D:E$BD?�HJISE$B(LCB(X7H�D � ACH0�vOgACISACt�E$H c�EPOgIS]deze\I+]rOvIh�OSa�b�q^Eha�bUI(E$Bhi
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’37Cl-119MeV-Ar’
’58Ni-180MeV-Ar’

’107Ag-177MeV-Ar’
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 î Úiï � ê â ß µ � / �Kã � � � � ! ��� î Úiï � ÛÝâ ��Ù�ã ò âvó
ÌÍ|raoU1^ stTVU � |ra?aoU1[oa?no]��áf`^`m �gU5XVTYf`w�stf`[omiU5^�no[o]rno¿Åm`U5aºc`]_c`U1^øSE[?f`bdZrU1aWsKU5l_U1^m`U1[taoU5ci[±Z\XVU5TY^iU5^���fiU5[oa?bdc`^`TªnonqUÍm`U1finqXVTYbdc½l_[�j]��_U5[?UÍÆ¯[oU1TVnqU1^¾l_U5w!U5a?aoU5^Ë�SETVUÈ¬�UU�rs¯U1[?noU!~djf`[�¬�U1nocI|r^s=|r[?U5^U1nÄs¯|raºaobdc`XVU5bdcpnqU1[º|rXYa�~djfi[ À nqTVbdZ¡aAnq]�� f`^`mm`U5[�	^`U1[ol_TVU1�_U1[oXVf`a?nÍuvU5TVwØSE[?f`bdZ�w!TVngm`U5[�Z\XVU5TY^ia?nqU1^Æ¯[oU1TVnoU$TYaAn�m`U5f¸nqXYTVbdc*cGj]_c`U1[5�WSEU5[Ì�[of`^im*mI|}~Çjf`[ETVa?n5y�mI|���uvU5T�¬�U1nocI|r^m`TYU$Æ¯[oU1TVnqU , w!U5c`[Emif`[obdc ,98 �;:A� |rXVa�m`f`[?bdc
, �2< 8ku�U1a?nqTVw®wWn�stTY[?mÅ|rXYa�u�U1T À nqTVbdZ\a?nq]�� § �rU5[olrXYU5TVbdc`U�e�uiu`TYXVm`f`^`lÍÒi� �iyp]_uvU5^I«°��SETVU5acI|�nEm`U1^ Ê |rbdcpnoU5TYX�y�m`|��Pm`TVU-�g^pnoU5[olr[of`^`mif`^pnqU5[?m`[}jfibdZ¡fi^`l�TVw SEU1noU5Zpnq]_[�aobdc`XVU5bdcpnqU1[stTV[om��Æ¯U1Tte�[olr]_^ástTV[om s¯U1l_U5^�m`U5w cGj]_ciU5[oU1w ��m`TVU �gw!X |rm`fi^`l_aoaAnd|}noTYaAnqTYZ�l_U5lrU5^�jf`uvU5[À noTYbdZ\a?no]�� ¿°s=|r[ÍuvU5a?aoU5[ § a?TYU1c`UÅ|rf`bdc e�u`uiXYTYmif`^`l*©_�ª©�«°y $?U1m`]¡bdc�^`TVw®wWnEm`TVU 4ÍXVU5TV^¸{stTV^`ZrU1XYa?no[oU1f`f`^`l U5uvU5^i~ç|rXVXYaE¿1f § aoTVU5c`UÅegu`u`TYXVm`f`^`l�©_� Ñ «°y ao]¾mI|��½miTYUÈÆ¯[?U5TªnqU$XVU1nq¿°n?{U1^`m`XYTVbdc¾aobdc`XVU5bdcpnqU1[�TYaAn±|rXYa�uvU5T À nqTVbdZ¡aAnq]��:�
�gjfi[	· ¢_¢ {A¬�U°�g{ ¼ÄÉqÊ Tª{�ÃÄ]_^`U1^xstf`[omiUt|rfi~Îl_[?f`^`mÈm`U1[ À Â`XVTVn?{Äz:]_XVU°{ý¬�UJ�rsKU5[AnqU § aoTVU5c`U¯e�u¸{a?bdc`^`TVn?nPÒ¸�¥Òi�¥·_«-, ~Çjf`[ÅU5TV^`U5^ ©�Ò ¤ �ý{ýSETYÂv]_XVw�|rlr^`U1noU5^ ¿1f ©_�ª©�· ¦ uvU5T±·¸�ª© w®l	b1w 	 »À TVbdZ\a?nq]���|}u`l_U5a?bdcGj|}no¿1n9�8SEU1[8l_U5w!U5a?aoU5^iU ��U5[?n@~Çjf`[t© Ö_¢ ¬½U1� TYa?n8w!TVnt©r�Ô·_· ¦ mI|rw!TVnTV^øaoU1c`[$l_f¸nqU5[ j�guvU5[?U5TY^ia?nqTVw®wxf`^`l`y:mI|�~Çjf`[WU5TY^iU�^`TVU5m`[?TYl_U1[oUP�	TV^`aobdc\f%�_U1^`U5[?l_TYU�U5TY^XVU5TYbdcpntcGj]rc`U5[?U5a , U5[As=|r[AnqU°n±sKU5[?m`U5^�w$f%�`�
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S_c_200MeV * 0.95
S_m_169MeV
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