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� ě�)ƎƙƇƆ*hluGs?Ż	#�ŒŬŹǠ?ǧ�

;űŹţ²?ī;�%$�[1]�Ų(�ě�*ÂŎèƺŶ(

ŤƇ��Ƣð(ũë�;�%$ŒŬŹǠ)�ũ9)Sp

?ōǘ�0��hluGs)ÂŎèƺŶ*Rcs(Ŝ��

;Ĉ$ëƷ�<0��Ƒà%Ɖ��Ż�;4)?ƑŞÂŎ

èƺŶ�Ȉà%Ɖ��Ż�;4)?ȈŞÂŎèƺŶ%Ï,

0��ȈƑà?Ì2ZBmXKĹƗă?ȊƉñǠǭ��;

%�ÂŎèƺŶ*ȈƑà%Ɖ��Ż�;Ȍ%�#ǉ<0��

ƑŞÂŎèƺŶ)Ć�?ǉ�ŮŖ�)Ŝ��ĳȘmsZ)

gÕèș? g%ëƷ�;%�ŀ�Ŗ$* 2�ď9<0�� 

� à)ǼèǠ$*�Ɗƚ*à$Ū��<#	#��Ɗƚ*6

9��>�$����)ǼèǠƆ¸ň(8:�gÕè*ő�

'Ɖ��Ż(ǦÕ�;Ǽèǋř?Æ�0��gÕè) 29

)�<(g-2)?ƂüƑŞƺŶ%Ï,�Ǽèǋř)å��?ƈ

Ĭƒ�űŹǼ%�#Ż	0��pe[s) g-2 *ƦơèŒ

ŬŹǠ$Ƣð(Ǖƞ�;�%�$�;�%�ƌ9<#�:

[2]�ìȓ�%�Ė�)Sp?ũ;�%$ŒŬŹǠ?ǧ�;

űŹŸǡ)łŮ?ī;�%�$�0�� 

� ȈŞÂŎèƺŶ(EDM)*ñƕĔ)Ǒŭ9ǻǎ'űŹǼ

$��Rcs*ǒǵºǼ$�9�ÂŎèƺŶ*Ƒà%Ê

ő(�ƚǿ(P)ÃǪ(ñ�#ƝÈ?ã���Ȉǁ(C)ÃǪt

ľǿ(T)ÃǪ(ñ�#ƝÈ?ã�0��vĹ�Ȉà* PtC

ÃǪ(ñ�#ƝÈ?ã�;��T ÃǪ$*ƝÈ?ã�0�

@��)�%8:�EDM?ł�;%�PñƕĔ�TñƕĔ

?Ə;�%�>:0��CPTëŹ?�ë�<+�Tñƕ

Ĕ)Ə<* CP ñƕĔ)Ə<?ėÎ�0��ŸÙ�pe[

sTKUu$) CP ñƕĔ)Ə<*Ń�ƅǏ(ƾ!#�9

��ƅǏ�<<+ǻǎ'ƌǏ�ď9<;�%(Ƅ	)�Ú

��:0�@� 

�  Ǉìȓ$�;�Ɵ× BNL E821 ìȓ*hluGs g-2

? 0.54ppm )ƢĂ$ũë��ŒŬŹǠ)�Ė�8:4Ƥ 3 

σå�	�?ßÍ�0��[3]��<*ŒŬŹǠ)/�=,?

ƒ�#	;)$�7
�ě�* J-PARC hluGsĺǗ

HmCs(�	#�0!��ĸ�	ìȓĝţ?Ż	#hlu

Gs g-2?Ƣðũë�;%%4(�EDM?{ƀŀȔĘĂ$

ũë�;ìȓ?Ŭ��#	0�[4]� 

2.1� !2$6 
� hluGs) g-2%EDM*Rcs�Ŏ��hluGs)

RcsŚûǵº%Ƒà?ũë�;�%$ď9<0��hlu

Gs*ą	Ɖ��Ż$ùâ��ùâ$ź�;ȂȈè)ĹË

%hluGs)Rcs*ƉȀ?Ħ"�3�ȂȈè?Ǖũ�

;�%$hluGs)RcsŚûǵº�ũë$�0��ũ

ë*�1970ÿ�( CERN$Ǉ><�ìȓ(ç0:�ŸÙ*

BNL)ìȓ(BNL-E821)�ŀȔƢĂ)Ƭň?ƅǉ�#	0�� 

� BNL-E821ìȓ* 3 GeV/�)hluGsbui?ƈČ 14 

m )ǧ�óǄƘnsL(¢ò�ũë?Ǉ	0���hlu

Gs?nsL¦(ǄƘ�;�3(*�ÄņȈà?¿Ç�;

Ēǎ��:0����)Ȉà*�hluGs)ȉŘƣ$*

vǺƑà%�#�Ż�;�3�Rcs?ÔǪ�#�0	Ƣ

Ă�°ȁ�<0���BNL-E821ìȓ$*ǵºǼ? 3 GeV/�

ȘȕţǵºǼș(Ǘë���)Ȍ?ġ°�#	0��0��

ǄƘnsL%�#v�Ü)ǧ�óNCo?Ż	;�%$ê

ë"vő'Ƒà?ìŸ��ƈČ 14 mǄƘȎÞ)þÛƑà

? 0.17 ppm)ƢĂ$ũë�0���ŸÙ�BNL9 FNAL
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-ǄƘƑƍ?ƖǗ���9(ZuU?Åď�;ìȓ

ȘFNAL-E989ș)Ŭ��Ǵ@$	0�� 

� BNL-E821ìȓ$ũë�<� g-2*ŒŬœÜ9 3 σå�

	�?ƒ�#	0���<*Ÿų$ŀ4QnAR'A_g

nuȘ)�ǋș)v"%�#ĩ�9<#�:[5]�ìȄ(ŀ

ƩßÍǠĵ[3])ĄŻĳ*ÿ�á¶�#�Ƙƞ$ 1,200 ?ǧ

�;0$(':0��� 

 

2.2 J-PARC g-2/EDM $6�'"�������
�  
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'ųŢ)~�	0ĸ�	ìȓ?Ǉ
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.0��0��ĸ�	ƅǏ*Ŵƛ(ōǘ�<;.��%	


�%$��FNAL-E989ìȓ* BNL-E821%Ê�Ĺţ$�

ǎ'ìȓǊƶ4Ê�$�;�3�ƽ�%ƣƭǝû*Ć�Ɖ

Ȁ?4!#	0��g-2)Sp)łŮ(ŠƋ?"�;�3(

*�£�ĸ�	Ŵƛ'ũë�Ēǎ$���"3(BNL-FNAL

)Ĺţ*�ŀƩƆ(*bui(ǦÕ�;ƣƭǝû$°ȁ�

<;%	
�%$����+�bui�ǄƘnsL)AK

TeUsR?Ý3ö���3(Ǧ�;buiqR5�Ć	

Äņ�Ēǎ'�3bui)fuU[qsĨºĳ� g-2 Ĩº

ĳ)ǭ�(';�%(ǦÕ�;ƣƭǝû��:0���)

ũë(FhXUsR�ô�	£�ĸ�	bui?Ħ Ǭ2

�%�$�<+�ô�	buiOCS%>�'Äņµ$

bui?ǄƘ�;�%�$�;�3��<9)ƣƭǝû?

Ğĥ�;�%�$�0���<(8:�BNL-E821 5

FNAL-E989)ƢĂ?ǧ�#��9(Ȕ	ƢĂ$ũë?Ǉ


ÇƺĔ�Ǿ�0�� 

� ě�*£�ĸ�	hluGsbui%ìȓǊƶ?ƪ1É

>�;�%$�ĸ�	ìȓĹţ(8: g-2% EDM?{ƀŀ

ȔĘĂ$ũë�;ìȓ?Ŭ��#	0���)ìȓ* KEK

ȗǆƈ�ŝ)ƅŌ(8;4)$�ő�'¤ÊƎƙƹ)AC

ZA?Å:¢<#�ŸÙŖ)8
(ìŸ�;Ǖſ�Ǵ39

<#	0�� 

 Ö 1(ìȓŏǎ?ƒ�0��J-PARChluGsĺǗ Hm

Cs(�	#íŨhluG]Di?puPuǓȇ�;�%

(8:�ǧ�ǱhluGs?źĚ���)čƈƯÜ¶ǱÓ

$ 300 MeV/�0$¶Ǳ�;�%(8:�FhXUsR�Ŏ

3#ô�	�Ŏ©hluGsbui�?źĚ�0��Ŏ©

hluGsbui?Ż	;�%(8:�ȈàÄņ?Ħ ª

��%'�hluGs?vőƑà~(ǄƘ�;�%�Çƺ

(':0��ìȓ$*ƈČ 66 cm)NsaK['ǧ�óǄ

ƘƑƍ?Ż	;�%$�Ƒà)vőĔ?ȐǨƆ(Ëx�;

�%�$�0��¶�#�ĎŇ)Ĺţ)ũëĘĂ?Š3#

	�buiŽŇ)ƣƭǝû?å��ġ°$�;%ǏǬ0<

#	0���)ƋĖ(	�;ƫƱ58:ǚ�	ìȓĝţ)

ŏǎ*ĵŵ[6, 7]?�ǐ���	� 

� 2015ÿ(*ĠǈǗǕßÍĿ?�Ě��ìȓ)ìŸ(Ë�

�Ŭ��Ĵ	""�:0���)~$4�hluG]Di

źĚŒƆ)Ǿƅ*�ĮŌć9ŀ� $Ƌĝ�#���

ǎ%';ǾƅȌƇ$�:��y$Ǯ.;ǀ	ƎƙƬň�ď

9<�)*åãÒ+�	�%$�� 

 

3. �������+%(-���
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5, 
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3.1� 3 4��������
5, 
� ¥ÜƆ'hluGsbui*�ȔF^oJuȂè?ȉŘ

ŒƆ'&(ć##aCGs?źĚ���)ùâ��4)Ș� 

�μ+�ș?Ż	0��aCGs�ȐǇ~(ùâ�#$��

4)?Ȇ3;àÉȘùâhluGsș%�źĚŒƆ)ǉȋ

�ǭ(�0�0ȉŘ��aCGs�ùâ�#$��4)?

Ȇ3;àÉȘǉȋhluGsș��:�hluGsRcs

ưÐţ(8;űĔƎƙ'&(Żǯ�ä	�Ǳ)řhluG

s?ď;(*čƹ��(�><#	0�� 

� hluGs g-2/EDM ìȓ(Ēǎ%';Ŏ©hluGs

bui)ū%';)� 1 eV�y)F^oJu?Ħ"ǧ�Ǳ

hluGsū$����/&Ǯ.�ǉȋhluGsbui

*�Ƥ 4 MeV)F^oJu%ĳ cmƗĂ)buiOCS?

Ħ �ô�'�;	*ǅ	ǙĶ(Ř3;)*îļ'4)$

*�:0�@�0�¾ƥ(ŧǱŅ?ǰ�#F^oJu?ǂ
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%�)$*�F^oJu)ā�:�&@&@Ĥå�;�3

(ńć(ŗ�	F^oJu)hluGs*>��ď9

<0�@���$ǻǎ'Ċ´?ň��)�hluGs)Ĥ

Ĳt§İª$��hluGs�ŒƆ(Ř0!#�0!�%

�#4�ŒƆ~)ĤĲ�Ǳ�<+��0�0ǉȋ(¯Ƕ�

�4)�Ɗƚ~(ª#�0���<�ŰF^oJu(1 eV�

y)$ª#�;'9åý(F^oJuā�:?Øƴ$�;�

%(':0���<0$>!#	;ȁ:$*�Ɗƚ~(

*åŏhluG]Di%	
Ȉè�ņƳ��şƦÁè)ő

'ųę$ª#�0���<?puPuCGs¼�;�%(

8:ŰF^oJu?Ħ!�řhluGsū�ď9<�Ēǎ

F^oJu0$¶Ǳ�;�%(8:�ŔǵºǼ�¶ǱĹË

ǵºǼ(ñ�#åý(ġ�9<�ƈǴĔ)ǀ	buiȘŎ

©hluGsbuiș)®Ż�Çƺ%':�ȔƢĂvőƑ

ànsL(ǄƘ�#)ũë�îļ%':0� [9, 10]� 

� hluG]Di?Ɗƚ~(İª�;űǥ%�#*�ȔŨ

UsLRYs%}@$�QnHaDVu�ƌ9<#	0�

�[11]�ȔŨUsLRYs*Ļń�Ǿƅ��ǧ�ǱhluG

sū%�#�KEK [12]�ŹƎ RAL hluGsĺǗ [13]�

J-PARC [14]$ǽÿ)ìƵ��:0�����hluGs

g-2/EDMìȓ$*Ȋü(ħËĔ)ǀ	bui�Ēȍ%':

0�)$�ȔŨ)bui?Nnju[�;'&$��9(

¬:±2�%'���)00$©Àbui�ǶĚ$�;Q

nHaDVu'&)üŨū��®$��vĹ$*QnHa

DVu("	#*aDVu$�;�ı)	�")Ñȏ�

ƌ9<#	0��0�*ǗƶĹţ$���ǅƼ'&)x(

aDVu?ƶ	#yĹ9hluGs?ůò$�<+Ñȏ

'	)$���åŏ)hluGsbuimCs*�
$*

'��şþĹË(bui�¢ò�<0��0�¶ǱÓ)Ȁ

>;ƊƚîÓ~$Ơ?0�Ĳ9�'	8
'Ƨđ)Ťė�

Ēǎ$���9(*QnHaDVu("	#*ũë?Ǿç

�#ĳĻƗĂ$źĚ¸Ŷ��y�;'&)Ñȏ��+�+

ǔ><#	0���aDVu?Ƙ1x�;)(ïz�#	

�ş�Ģ�#ȃǿ�ŧ;)�ÁÕ$'	'&%ĭũ�<

#	0�� 

� �)�3(�üŨ$�<(�>;Ĉų)êë��ğ	5

�	űǥ�'	%	
�%$ƃşĔQnHFAqMo�

ĮŌ�<0���QnHFAqMo��ǋ%�#x�!�

ŹŽ*�QnHaDVuÊő( 10 nmƗĂ)Đơè�ǳƬ

��^X[ruKŐǲ?�!#	;�3$��)å�'ǿ

ȃWk^o�hluGs)Ǳ	ĤĲ(å��ïz�;%Ƹ

�9<0���Ʀơèìȓ$Ż	9<;WEpsNdHD

sUuŻǯ%�#½ǃåȘšÉƓĀŝ�żƜǜŝș(ŀĸ

)�ĚĠǈ[15]��!�%	
�%4å��Ǣŵ�#	0�� 

� ǉ 1 (QnHFAqMoűǥ)Ĕǥ?UsLRYs%Ŝ

ǫ�#ƒ�0��ðĂ'&*|ŎƜ(�;%ǔ���<9

�¤(hluG]DiİªŒƆ�ǋ%�#Ż	9<;)*

ƿÎŦ	�%$�� 

 

3.2� ���������
�������)# 
� Ɗƚ~(ª�õĳ)hluG]Di?Ǒũ�;�3(*�

hluGsùâ9)ȂȈè)[mXIsL?Ǉ	hlu

Gs)ùâ�ƶ?Š30���ŒƆ~(ś!�äĳ)hlu

Gs%8:«�;�3(�ƶƢĂ)ǀ	ōª�Ēǎ%':

0��J-PARC '&)aoRųhluGs%Ƿ!#aCo

AXe)Ñȏ�õ'	DCųhluGs�ŀǸ%Ƹ��2009

ÿ( TRIUMF ƎƙĜ(®Żžǟ?��%�=�ìȓǞȏ

S1249%�#Ǜ39<;�%%':0���TRIUMF)¤

ÊƎƙƹȘGlen Marshall, Art Olin, George Beerș*QnH

aDVu$)ìȓ? 1980ÿ�(Ǉ!� Ȓƹ$�:�ìȓ

?Ǵ3;(��!#ě�)ƌ9'!�ǣǻ'ĕßtĮŌ

?ď;�%�$�0����9(Āǵ�!��%*�ċ9

�ƈ³0$hluGsùâamjuU)ƢðũëȘTWIST

ìȓș(®Ż�#	�\nd[WEs`u�ȂȈè[mX

IsLŻǯ(ŀǸ$�!��%$�� 

� ć*�ŹƎ RAL% KEKƦŊƎ��<�<�ƞ?5:

�:�ŒƆWEs`u5buiHDsUuǌ�'&Ǉ	�

ìȓ?Ǿç�0���2011ÿ(*�ȖȑĽèŝ?�ǉ%�

;ĸéǈȎÞƎƙ[17]�Īģ�<��)~)ƎƙǕſŷȘ�

ǉț÷øȅĉ�ŹƎș%�#�ńŋƆ(Ǝƙ?ç39<;

�%%':0��� 

� TRIUMF M15Wk^o(Ǘƶ��ũëWEs`u)ŏƁ

?Ö 2[18]�buiķ3yť�9Ǐ�¨Ɗ?ÖȚ(ƒ�0

��hluGsbui�ŒƆ(ć�!��%?buiHD

ǉ 
țUsLRYs%QnHFAqMo)Ŝǫ 
ŒƆ ȔŨUsLRY

s 
QnHFAq

Mo 
ƪĚ � ���� 

ðĂ ������ 
��� 	�	��
�� 
ƐĂ Ɛ	 Ȋü(ƻ	 

ȈŞ�óĂ ó� ƮƲ� 
Ű�ó ǀ ǹŰŅ 

ĤĲ~)hluGsųę μ� �� �����
�� 
®ŻŨĂ��� �
		 �		  

Ö �țT$�'M� %12�ìȓTX[AXe��	
�ÿ� 
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zW|%j]KFzW|@ů
#Ðó�3��mr|Jz

�Ăå�#±<ǧǮî@]uL|ůTzYw|W|ŏ±Ù�

�Ơŏ±ů^ug]YGzb|$ŏ±��Į�)ēǳ�ý

'
ǽHavN|)ǧǮî��@ NaI ŏ±Ù$Ǚ.�%(

9;�Ơ²Ƴƥ@��3�� 

� J-PARC$)mr|Jz g-2/EDMšó(¶ů$�<Ő°

mr|Jze|nđč@ƹ��<�$�¬ûmr|Jz)

&=�:
�ŹƋ�mr|J`Fn(çĨ�=<��ŀ6

ǝƯ'gBOW|)}!$��¾Ū@	
3
�'�ƴ�

(* 2!)Ǟ�ęƯ%';3��3�* TRIUMF$)ôǼ

ň�$mr|Jz�&)9�(Ŕŵ(²Ć�#Ř3 #


<�@ż<ęƯ�	;3���)�5(*ǖÀǞ@ç�#�

Ŕŵ(Ř3 � į%Ŕŵ@ǒ;ģ�< į%)śǎ@Ƭ

��%(9;�e|nTmrw|Tsz%Ï?�#ň�@

ƻ5<�%�$�3���ŗ*�ŹƋ�(±�mr|J`

Fn)đč9-Ƌǥľǥ²Ć$��=(*mr|JzĂ

å�Ơ@^ug]YGzb|(9<ǧǮî]tZMzP$

Ʋš�3��^ug]YGzb|Ƨ�)ƏîdZ]�Ơ²

Ƴƥ*ǱĈ(ƨ
)$��(0.2 mmƅč)�ŹƋ%éŜ@�

³<gIEv$)ǧǮîĮ�7ŴŮ�Ơ)ëƬ�)Č�;

'&(9<§)27�'&�½?;3��ƪ
LtUiw|

](100 μmÆ)@Ŕŵ%�#Ơ
#šó²Ƴƥ@ưƇ �%

�>�ŴŮ�Ơ$Ɠ 2 mm%
���¹)Ðœ)ôǼ(ś

0<%ŎŚ(ƨ
Ɛč�Ė:=3��� 

� �#šóÙ*©²'ěƥ@Ŵĩ�3����30 mg/cc)

HCxQvŔŵ@VZ]�Ʋš@í5�%�>�ŹƋ�$

)Ăåmr|Jz%�Ŕŵ�Ăåmr|Jz)ş�;Ǐ4

%) S/Nś�ŃĔǒ;(ĬØ�3�A��6�6Ŕŵ�:

±<mr|J`Fn)ƜúǞ�ŃĔ�#
�9;ý'
ȁT

uKcFX|)ıũ£%ś0# 1/5 ƅčȂ%
�ƚǁ�Ė

:=3�������Ŕŵ@�Ĩ�9�%�#
�Ż«�

2010ċ)e|nWEn* M9Yqav«Ƕǜ$)ŹƋ]t

hv)�5�Ä+$�Ř%';3���¯Ǉ@��� 2011

ċ)ôǼ$* 4 !)ų' �øč)HCxQv$)šó'

&©²'\|W@%<�%�$�3������řĚ'�

%(*�šó�� 4ƆǺ)øč(0.03, 0.05, 0.10, 0.19 g/cm3)

)Rzivǥ$*�mr|J`Fnĭ±ŪƧ�*1%A&

ǘ
�'
%
�ƚǁ[18]%';�¾ŪĬØ)ª�@Ė<�

%*	;3�A$��� 

� �)33$*�J-PARC$)mr|Jz g-2/EDMšó(

ů
<(*�ǉ$	<�%�ĺ:�$	;�¾ŪÒ��ŀ

ǝƯöǷ%';3����=�: 1 ċ���ôǼƚŌ)Ƴ

ŋ%ǂǁ@Ɲ�<�$�ĥĮp\v(á"
�ŬƳ%Ƣù

@Ǖ5#8�3���HCxQv*į 10 nmƅč)TuK

Ə�ǡŨ(!'� �aZ]y|OŒǔ@Ħ #;�è

ïǆŒǔ@ł�#
3��ĭ±Ū)��(!
#*�mr|

J`Fn)Ŕŵ®ĥĮǊǭ�mr|JzǰŘ²Ćĥ�;)

1/100 ƅč��'���3�3Ʈǲ�ǐ(Ř3 �mr|

Jz��ĭ±(÷�$�'
�5%ŬƳ�=�100�mƅč

)�ǥŒǔ@� #ŔŵƮǲƇ@ä7�#7<%ĭ±Ū@

ý'�%6 5 ¡ƅčä7��%�$�<�%�ƵƎ$Ɓ�

 
Ý 3ȄTRIUMF$ôǼ�)ŔŵYGzb|% 
ǧǮî]tZMzPšóÙȁ2013ċȂ 

 

 
Ý 4Ȅw|S|½Ą�=�TuKHCxQv)Ʈǲ�ǐ
ȁ400 μmǥǩ)ƉǤ�Ȃ%ŔŵkvX/)ƷƠ�9-

ŹƋ�$)mr|J`FnÊǞä½)œî 
ȁŅ½ĄŔŵ%)śǎȂ 
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=3������
 �AƮǲ�:ǭ=�mr|Jz�Ò

�
Ï�Ʈǲ(.!�<%
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