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KEK ./0123456789:/;��<=
>?@AB���CD 25.5 MHzE SCRFQF 51 MHz
E IH GHIJKLMN#OPQR ST !UE
VWXYZ31[\]��]^Z3Q23_`6a
Ebcdefg^`hiEjkgDHIJKLQV
WXYZ3Elmno�pV�qHIJKL1rs
_`tugv`hiEwxgDVWXYZ31[3
_` SCRFQ F IH HIJKLy�z]{lmno�
pV�Frs_`6a1�61|}_` IH2 HIJ
KL~gE��Y���E3j1(^{��_`h
�1 SCRFQ F IH HIJKLy1v`�3E�W�
��(RB)E���Q 25.5 MHz MN 26 MHz ���
_`6aE3j1(^{��� IH MN IH2 HIJ
KL~gE 1.05MeV/u ��Y���1�613?_
` 26 MHz E�W���(RB2)E��3j1(^{�
�`h
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KEK E789:/;��<=>?D,G���W
jk E-J��E���V��F]{.��W�
p12345�789: HIJKLE R&D F7
89:��Y1¡`¢£:¤¥¦E !q<=d§
¨56h1999 ©ªE«\¬®�789:Z3E[
\jkd¯°45�R ST !UEVWXYZ3
1[\_`jkd±£²�³´µ !UE¶·¸Q
¹º1�]^Z3E231»¼6}½d§¨5{^
`hiEjkgD�¾¿ÀÁEHIJKLQVWX
YZ3Elmno�pV�qHIJKL1rsgÂ�
789:��YQ:ÃÄ6ÅÆ 5 MeV ~gÇÈÉ�
gÂ`ÊËÌE<=Z3FÍ`h
lmno�pV�qHIJKLD���d 129.8

MHz gv`Eg�ÎK�WÏQF`6a1D 25.5
MHz E SCRFQ F RB Qo�pV�E���EÐ/
EÑgv` 25.96 MHz 1�~6 51 MHz E IH HI
JKLQ 51.92 MHz1��_`ÒÓdv`h~6 IH
HIJKLDÔ,ÕÖ�����d 1.05 MeV/u gv
`Eg�lmno�pV�qHIJKLg��É×
Í¡Ø1o�pV�ÙÚ1 IH2 Q�3] 2.0 MeV/u
~g�����JK�_`hz]{ IH HIJKL
F IH2 yD 30 m ÛÜE��Y���FÍ`6aÝ
�ÞE RB2Q�3_`iF1Í`h

))))$$$$����****����++++,,,,��������----....////00001111

SCRFQ F IH HIJKLyEß?D�.��W
�p13?]6àF��á1âãgv`d�H�W
���(RB)E���D 25.5 MHz MN 25.96 MHz 1
��_`ÒÓdv`hiE��D�Hä��å�o
EBæQ�çèéêëQìN_iFg§ØiFQí
ç{^`h±£á1D@ÑP�Hä��å�oEî
ïðDñïQ�ç{òóôcm Qõ)_`�@ôP
�Hä��å�oE��K�yöôcm Q÷ø`F
^Øùúgv`hô�ûEèéüýþ�� POISSON
gèéêëE�²Qj�]6r�Q�Ñ1�_h�
�D����K�/Eèéêë1v`u�@p	Y
E C 
Ä/PQ�ç6�Egv`hvFg��`¡
Ø1���Q 0.5 MHz Üø`6a1D³´E 39.3pF
MN 37.6pF ~g�ø`ÒÓdv`hPOISSON Ej
�r�MN/M`¡Ø1@ÑPEîQ�`iFg
Dv~ÅèéêëQ�²4�`iFdÕ¿Í^hñ
Q�5*ÒÓÍèéêë1_`iFd�/gÂ`
d��Hä��å�oE�Å�¼CE�}d��F
Í`hzEr�@ôPE��K�yöQ÷ø`iF
1]6h��K�yöQ÷ø`iFD��W�K�
V�Yä�LV�@TTFPQ�4)_`iF1Í`
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d�zEëD 0.5 %56gv`h
RB D���K�E�Hä��å�oQ7(8/4

9:�Q��F]6ô�âà�#;Q]{^`[1]h
9:���Ej�D SUPERFISH þ��gj�]6h
SUPERFISH Dô�ûj�þ��gv`Eg�Hä
��å�oE��K�yEèéêëQz51
Ä_
`&¹ C Q7<6=>1?Â?ç{^`h��K�
yöFH�W���E9:���E¶·Q�ô1�
_h~6@ÑD³´F 25.96 MHz 1��]6ýsE
j�r�gv`h ³´E<"DAu C �å���
g 70kHz 5�ø�ÉB L �å���g 50kHz Üø
{^`h��®DÉB L �å���1¡` 50kHz J
K�/gCDgÂ`¡Ø1 25.91 MHz 1_`iF1

_`hEáE���1_`6a1D��K�yöQ
0.31 cm ÷ø5*¡^iF1Í`hFGéHD��
W�K�V�Yä�LV�d�4)Í<6iFQí
I]{�J1�d`K»gv<6h�Hä��å�
oE��DLX�Q}NMj�N¼gOa`tuÍ
Eg�P®DQ�ûj�þ��gv` MAFIA Q 
^{4N1¯°Qea`h

@ �R H�W���E�����
³³³³´́́́ ��������®®®®@@@@ttttuuuuPPPP

9:���

@<"
ÄP

25.52 MHz 25.91 MHz

9:���

@SUPERFISHP
25.42 MHz 25.81 MHz

��K�yö 2.0 cm 2.31 cm

&¹ C
@POISSONP

39.31 pF 37.62 pF

TTF 0.833 0.829
Ô,FGéH 1002 W 989 W

2222$$$$IH-IH23333��������������������������������    

3.1  ��Y���ES�	TLp

IH MNE��YDVWXYZ3Ep�K�WÏÎ
Ï�K�013?45`ôÞEU»éüVgWX6
YøN5{lmno�pV�0���45`h��
�E�ZDÆ 32 m���YD[é4\ë�]gÑ^
_ÛÜ������g 1.05 MeV/u gv`h`(ME
ÎK�WÏabg IH MN IH2 HIJKL~gEc
dj�Q TRACE3Dg§<6h�QDzEegv`h

�Q IH-IH2yE��Y���p
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IH ÕfgE��YE�gKVWpD�ù»ÑQhÑ
Ðimmqmrad��ù»WôhÑjÐidegqkeV/u
@ 52 MHz ?� Pgv`h�ù»E�gKVWp
Ek^D RB F IH E«\��l�V�ECD1¡
`h�QDÑjÐidegqkeV/u EàEj�r�gv
`hIH2mo�pV�EJLn�VWpD��Y�
gKVWpEôhQo56]MÍ)�H�W���
péüVD�qEVWXYZ3Erstp��Y�
�W¦Q~6^g3?_`ÒÓdv`Egß?DM
ÍÅuÆ45`h~6��Y��WÜ1DVWXY
��YQo�pV�1v5`6aEwJïE�4Í
lmnE�W���@IH MNE��Y��1Dx¨
Í^�EP�vÅ�P®4N1��YïQ�4)_
`¡Ø1S�	TLpEyzQ¯°_`ÒÓdv`h
�ù»E��YEJ{��|}WQ~4ç`6aô
ÞEH�W���(RB2)E���D 25.96 MHz F]
6hzEr� RB2 EýUgE��YE�
�dÅD
�30 6561�çN5`hRB2 gE��Y�ïDô
cmÛ�gv`hr�F]{RB2E��F]{D25.96
MHz�Ô,é� 440kV�wJÙï 4h6cm FÍÅ�
�ù»Ep��pMN�ZDÔ,g 120 cm 561
�ç`ÒÓdv`h

3.2  H�W���ôE#;3j

RB2 D 25.96MHz F�^���gv`6a��Í
8/4 9:�NFp	YZdÆQm 51ÍÅ��1,
ÂÍ�EFÍ`hiE���E�W���D SCRFQ
F IH yE�qE RB F]{�|}]{�Å�9:
A�F]{ô�â�#;Q� _`iFgþW�L
�1_`iFdgÂ6hâ�E9:#;Q RB2 g�
íç{^`d�RB E����YE�����d 172
keV/u gv`E14] RBôD 1.05 MeV/u F�61
]{ 2.5 o5�v`6a��Y�Zd4N1Z)Í
`h��K�é�QgÂ`N¼�ø`6a1Ý��
�K�1_`d��ù»E,Â4@�8/2 D 27.42
cmPQíç{���K�EVWLîï 109.5 cm F
]6hi5NFÑ^ôLX�Q|}_`à���ï
550 E JIS ä�W�QxØiFdgÂ`h�Hä�
�å�oE��K�yöD��éËgKilpatrick limit
E 0.5 oÛ�QE�1� cm F]�wJïD��W
�K�V�Yä�LV�d 0.96 ÛÜv`Eg 6 cm
1]6hÛÜE¡ØÍ��3jQ�F1�Hä��
å�oCQ&¹ C Q�<6=>1?Â?ç
SUPERFISH gj�]6r�d��gv`hñn£
Dî�ï 54.75 cm��4 114.05 cm E��Y�Gg
v`h9:��� 25.96 MHz���K�é�Æ 110kV
gFGéHD 7.77kW FÍ<6h2001 ©6¹1Ü�
E��1�<{ RB2 EÑ^ôLX�Q|}_`tu
gv`hiE�W���E#;�9:���D�1

MAFIA 1¡`j�g�a`d�Ô�áÍA�Z�
ä��LGp	YE#;��Hä��å�oE��
�¦DLX�Q|}]�����éý/��9:�
 Q¡u]{Ou_`h

4444$$$$55556666''''

R ST !UEVWXYZ3�E[\g�qE
RB E���Q 25.5 MHzMN 26 MHz1��_`6
a��Hä��å�oE��K�yöQÆ 0.31 cm
÷ø`iF1]6h~6 IH MNlmno�pV�
ÙÚE IH2 �E��Y���Q3j]��61|}
_`tuE RB2E����QOu]6h
P®�MAFIA 1¡`j�Q§^�RB E����
�1¶]{Ô�Ou_`h~6 RB2 Eþ���LX
�E|}�¡uQ§Øtugv`h

777788889999::::
[1] K.Yoshida et al., Nuclear Instruments and Methods in

Physics Research A430(1999) 189-197.
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