
GVM! DOWN! CHARGE"#$%&'()*+,-./  

01234567  

89:;<=>?@A<BCDE<FGHI<JKL0<MNOP 

&Q'RSRTUV<AWXYZ[\,-]TU^_ 

 

1.`abc  

! &'()*+cdef,-./5gh`,-i5j\+kXYZ[\lmnopqc`rs

.tuvwc4$%j\+xyz{5.w|"#$f<$}~fj\+��\��z����

����%��5������ 6MV"�� kV��c01gh��f�<AMS5%bc`�1kV

���501gh���!��%����<j\+"�}�<,-./�(Generating Voltage Meter, 

GVM)�5����5�5"01gh�f��(GVgh)"<KEK5 ¡"¢e�67£%� 

 

2¤Down charge¥¦c§f,-./gh  

! ,-./"gh�fc`<up charge¥¦<down charge¥¦<¨©ª«.¥¦<¬­ª\./

®v�¯5�°�±f�Up charge¥¦�`<²\x.³´µW.³5()*+¶·¸�¹ºz

{»¼\)�.½"¾¿5cÀ 0.5Á´´f5�<./Â25ÃÄ�Å�Æ�ghcmÇ��±

f�Down charge¥¦È!<¹ºz{»¼\)c.½"ÉÊ�()*+¶·.³´µËÄÌÊf

¸�5pÍÎG�À 30ms�5�<ÏÐ-$gh�ÑÒf�()*+¶·Ó!Ô5G5¨©ª«

.¥¦c§f,-./gh`<§Õ-$Ö×�ÑÒf�<¨©ª«.5%bc,-./cÖa

�()��Øx/"ÙÚ�f���±Õ<¸% 1Û3MV 5Ü,-./oÝÞßàÖpá|�`

01£%¨©ª«.�â£$�¬­ª\./®v`-$Ö×�ÑÒf�<gh5ã­ªäz�

º)å�æ$5�çèéc£´���$� 

! êë`<GVM ���cìí�f,-./ghc<down charge ¥¦"î#£%�ïðcñÞ

òó"ô��()�Ô5 GVM�¶·Ó5.³o,-./|"��£<�5���!õö�5÷

"øù�cÂú(V/F)£�ûüý�¶·Ócþ�f�¶·Ó�`øù�c§Õ»¼\)kÿ­\

Z5.³"®v£(F/V)<»¼\)cÉÊf.½"¥¦�f�!�<¶·Ó5.³"®v�f� 

 

!¤GVM�5��  

! ()�Ô"5 GVM `<16 #5$%.&!�58"�'(�f 8 #5$%)�\´µ*Õ<

.&�.+��},¶·Ó5.³o,-./|"���f�'(�`À 3,600rpm(60rps)�±f�

.&.³`.+Â25-$*r�à-ÑÒ� GVM 5)z{.�øù� 100Hz �±f���\

��z�üý!£�`<.&.³".¹²)/c§Õ0ùÚw£� 960Hz 51wc£<�5i

480Hz ! 960Hz 5©\2x34z»��Z(\c5£�6w!£<�56w./´µ��\�

�z�üý"7f�,-./ 6MV5Î56w./" 6V c£%���Z(\øù�! GVM)

�\'(�58z»)9"!Õ<6w./5yz/Z" 6.5mVpp(0.11%)c:�%��d<'(

�` 10
-5
�01£�$f�ï;c GVM'(Ó5_<"ô��  



 

ïð! GVM! DOWN! CHARGE"#$%òóï 

 

=¤��\��z�üý  

! GVM���´µ7�%6w./!>?./5÷´µ ERROR AMP�

��\��z�üý"7f�>?./`@AÂ25BÌ$ AD2710KN

o5ppm/C)�7*£%�./÷"W-DEF5.¹²)/ OPA627(2.5G

V/C)�¥H£<�5i<./Ûøù�Âú(V/F)IC! ADVFC32c§Õø

ù�cÂ�<º\I\ã­.\�ûo LD)�()�Ô5Ø¬xJ"5£

�()*+¶·Ócþ�%�øù��þ�f��`<ûKA�þ�f�

Ä¸�5��§Õ<ûLMANJØ¬xOÕ�¯5PQcRSÌÄ�ü

TA�`f´cW$�  

()*+¶·Ó�`<øù�Û./Âú(F/V)"£��5kVc£<! ! ! ! ï;! GVM5_<! ! ! ! ! ! !  

»¼\)kÿ­\Z.³"®vÌÊ%����#$%W./xU�! ! !  

z»)9.L` 10MVW½Î5Ö×� 100Hz!W-�±f� 

 

X¤@AÂ2  

! ��\��z�üý7*cdef@AÂ25YZ"[�\�

f%bc<GVM��']<>?./^*']<ERROR AMP"<

7_x»©\Z�`$¹Z»¼ab�cd£�@Agh"£%�

ï 3 cô�5Õ<.¹²)/5e"@A` (35�1)C5fg�c

h%Ä�$f�!  

.¹²)/N IC5@AÂ2` 0.5i5ppm/C!BÌ$�<��\

��z�üý^*']5jklm5@AÂ2� 50ppm/C�±Õ! ! ï!! ²)/5@AÂ2!  

�Ä�@AÂ25no�±f� ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  



 

ï=! &'()*+5 DOWN! CHARGEpq5 GAIN!³Mrsop�|  

 

t¤��\��z�5øù�rs  

! &'()*+5¶·Ói²\xo()�Ô|G5u.vw� 320pF<lm� 100GV�5�<

ÎG1���x® 32s()z{.�øù� 0.005Hz)�±f� 

! ï 45y­)p��� 3dBv�fz�À 0.005Hz�±Õ<³MÃÄp��� 45Ac�fz�

0.005Hzc{$� 

! Down charge¥¦���`8|55Õ<,-./"®v�f¸�cÀ 30ms5ÃÄ�^af�

�5 down charge delay�})»)9~5��\��z�m01"���´�£Ä�$����<

�pé���\��z�']�c{$ÎGk²)/rs"��~�']"�1£�< B2 SPICE

¨\�"#$��ä�º\��)£��%�.³÷oX¬\|5¥H�" 3000�c£%���

"ï 5<~�']"ï 6cô�� 

! ï 5�<øù�� 400mHz3{�y­)��o®�|� 0dB (gain=1.0)c�f�<�5Î³M

ov�|� 110A�±fo180A´µ�$|5�W��\��z�5fg�c±Õ<01ghÑ

Ò�$f�!��f�øù�� 5Hz�®�³M�'�\Â2£�$fom01�oc�f|�<

�Ä` down charge delay5z��±f��5 delay"§Õ�ÎGc�Ä�<01���¥�<y

­)"®�µÄf��d<100Hz3{5y­)!³M5�Â` GVM��Z(\!­)ã�(\

W/.L5rs��o�±f�  

 

ïX()*+��b%ñ']5�ä�º\��)��  



 

ït! �ä�º\��)c#$%~�']ï 

 

 

�¤��!�i5��  

! ,-./"X��c£� GVgh"�$<./Â�r "p�£%�

��"ï 7cô��./`�725V (�150ppm)�ghÌÄ�$f�̧ %<

GVgh5�!�¡aj\+",-£� 90Arstu���%i5 5

¢vw5u£j�¤\�j\+"¥�£%!�¦<j\+³4Â�`

�150ppm !§¨£�$%��5fg�cghÌÄ�$Ä�<WDA

5 AMS�1�©ª�±f�  

GVgh�x«+`¬Ùc­�£�$%�< 2008® 8¯ 4°c()

*+"¨)*���±)9¶c 7.4MV�x2\����Õ<�' ! ! ! ï�! ,-./01A!  

²Õ3e%­)ã�(\W./.L (³´µ¶·|�¸¹£%�! ! !  

Xº»��¼\Z�ÌÄ%µ½�5�¸¹¾z5r1N¿S�ÑÒ�$�  

�Ä�<ÀÒ5j\+��\��z���cÁ£� AMS�Â5pá"�$��<�ÄcÃ}f

W/.L"Ä7¶�±f�  

! �£ down charge delay"�ÅÑÒÄ�<-$./Â��gh��<§Õ01�j\+,-�

ÑÒf�¬­ª\`Ö×�-$�ghfg�æ$5�Æñ�`�$�Ç´N$È��$´<É

Ê£�$f�  

 



 

ËÌ!  

 

Development of Terminal Voltage Stabilizer utilizing GVM and DOWN CHARGE at KUTL 

 

T.Maeda, S.NinomiyaA<M.Simamoto<S.Akama<T.Morikawa<K.Sagara 

Kyushu University Tandem Accelerator Laboratory(KUTL) 
AHigh Energy Accelerator Research Organization!  

 


