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2.1 �	�� 
KEKB LguX��k5)A5r�}ŞǉȧťƞȂ ē

4ŲȫưƬ5ǯǬ6Ȼ2002Ġ�E KEKB0ê#]_h}Ŵ

ĸJ²3ýţƤ2ŰǭJĆA)�Ħś5Űǭ�/5ȀœJ

õ 1 3Ʊ")� 5]_h}/6Ȼ¹ĩ5ą�2Ȃ ē 4

ŲȫưƬ5yL�¹JȍȒ$Gȫć�ȥȫćr�}Jȧť

                                                             
ȼ Quadrupole magnet for Collision in Superconductivity 

"Ȼ30mrad5�ĚǪ/Ǣƻ!&GǯǬ/�+)� 5)AȻ

ưƬyL�¹ĩ6�180 mm/ȻǢƻƔ(Interaction Point; IP)

3DFȊ�¡ǔ3ǯǔ"ȻİǨ0$GƷÀ 4ŲưþBKEKB
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}JŴĸ$GȂ ēȫưƬ5ǐő6 10æ/�+)� 5Ȃ
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ÖNano-beam colliding scheme×3đıåǘ2Ȃ ē 4Ųȫ
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- 5Î Î °
= 4oÆ��^ÇK}Î
 

3áǆ!H.�G�è 4ŲȫưƬ6Ȼ4ɀ5æ5ǥżưƬJ

ưƬ¹ƿ�G�6ăíȖ3Ń+.�G��

 
2.3 ��� ! ���� 

Ȃ ē 4 ŲȫưƬ5ǯǬq�~�d0ưƬŔȮõJǣ 1

0õ 53Ʊ")�Ȃ ē 4ŲȫưƬ6ȻNbTi (lRtfd�) 

RutherfordüȂ ēY�t�/¤EH) 2Ė[N�/Ŵĸ!

H.�G�4 dNu5Ȃ ēȫưƬ6ȻȍȒ$Gr�}ħ

Ƙ5Ȕ��ÿ�ñā^Ç©§ðñìîÙāÕQC1LP/RP ð

QC1LE/RE[10]õĴ9��3ÀÞ 400 mm ��ô>0��ï

ØāÞĴKEKBô 3���ôJãô�3�¼ă�~æā��ð

äî©§ãĂêÕQC1LP/RPõ�uĪıČăVêñÙÕâô��

ô�ÂòÜÙî¢�ĖĮĞĆĜĲESL, ESR1ĳÞBelle-IIĖĮĞĆĜ

�3ă���òċĨİĔĭæāÕéô�lĴQC1LP/RP òõ�

�iÞ�~æā�3òĴBelle-IIĖĮĞĆĜ�3ð¢�ĖĮĞĆ

Ĝ�3ô'T�3Þ"�ãĂāâðòñāÕQC1LP/RP °
=

ĎĆĭ�ïôgÍ�3õĴ4.1Î T ò¹æāÕQC1LE/RE òõ�

uĪıČ(ĠıħİđĩıĭĶ)ÞĒĚİĮĒ(SUS)Ċīı4)»ò

$�áÿĂîÙāÕSUSĊīıõÑo���ï�~æāÆ�Q

�ò;æāZVq¶ïØāÕâôÉ1õĴBelle-II ĖĮĞĆĜ�

                                                             
Ƚț�5[p�jìŠƙ(ȘșǊĸ)= 49±0.5%, Ms =2.30 T 

3ð¢�ĖĮĞĆĜô'T�3ÞpóĕįðñāþÚò�3©§

ãĂîÙāÕùêĪıČôj¯òíÙîĴ§�Ġīħıėð9r

ðô£�¬Căn¨äĴ¿þĀüË*�3(Ms)ôÍÙĠıħİ

đĩıĭðäêÕâôj]ôºUòþĀĴĖĮĞĆĜ�3ò½�ã

Ăā QC1LE/RE ô�3òþā�uĪıČôË*}Să²yäĴ

LER ġıĦīĆİ÷ô{Ă�3ăġıĦ¸±òLÈôñÙĮ

Ĥĭùï�yäîÙāÕ- 6òõ QC1LP ð QC1RP�ò£�ã

Ăê°
=ĎĆĭăĴ- 7 òõ QC1LE ă�äêÕQC1LE ô�

�òõĴ°
=¢s�� 4%Þaò�³ùĂîÙāÕÎ

QC2P #ö QC2E[11]õĴQC1P ð QC1E òtøāð��ĥ

ąıMÞ5ßàĴ¤wãĂā 4o�3JHü>ãÙÕ°
=ĎĆ

ĭ�ïôgÍ�3õ QC2LP/RPÞ 2.14 TĴQC2LE/REõ 2.25 Î

ǣ 1 Ȃ ē 4ŲȫưƬ5ǯǬq�~�d 
Magnet G 

T/m 
Leff 
m 

Int. G 
T 

Yoke Position 
mm 

QC2RE 32.41 0.419 13.6 Iron 2925 
QC2RP 26.28 0.410 11.6 Perm. 1925 
QC1RE 70.89 0.373 26.4 Perm. 1410 
QC1RP 68.89 0.334 23.0 None 935 
QC1LP 68.94 0.334 23.0 None -935 
QC1LE 72.21 0.373 26.9 Perm. -1410 
QC2LP 28.44 0.410 11.5 Perm. -1925 
QC2LE 28.44 0.537 15.3 Iron -2700 

G = Field gradientȻLeff = Effective magnetic lengthȻInt. G = Integral 
field gradientȻPerm.= PermendurȻPosition = Position from IP. 
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- 3Î SuCerKEKB ġıĦ �|p�-Î

 

 

- 4Î Î ġıĦg�Äk�°
=Æ��ĐĒĚĦÎ

Î

ŲȫưƬ5ǯǬ36ȻÜ"� 2 ,5ǯǬŦ��ǹ&EH.

�)� HE6Ȼ 
1) Belle-IIŰ¿ñ[6]5ĢǯJȐAG)AȻŰ¿ñ0ÌȎñ

5ĀƠŦ�6 KEKB0¶�ê#0$GȻ 
2) Ȃ ē 4ŲȫưƬ6åǘ2ȣF IP3Ȋ-�GȻ 

/�+)� 5Ŧ�6ȻǇǃćŰ¿ñ05ƺȠƤ2ĀƠŦ

�6 KEKB 0ê#/ȻĦś�ƠŞȶ5�|n]hNJǮȜ

".�)KEKBDF 40ȶ�ĴǘJB,ÌȎñJǯǬ$G

 0Jĵî".�)[7,8]� 5Ŧ�/ǯǬ!H)SuCerKEKB

r�}ǢƻƔ5ÌȎñŸñ0 Belle-II Ű¿ñȸƂğŔȮõȹ

5ųơõJõ33Ʊ$�r�}ŞǉȧťƞȂ ēȫưƬ6Ȼ

IP JŅK/ 2 æ5W�NR_dgj3Ǌȉ>H.�G[9]�

 5 �æ5W�NR_dgj6ȻBelle-IIŰ¿ñ¹3ǯǔ!

HG 0�EȻŰ¿ñƞȂ ēc�nNk(Belle-IIc�nN

k)5ƣƝ$G 1.5 T5ưþ�/ QCS6Ïư!HG�W�N

R_dgj36čƍ5r�}qNu�Ǌȉ>HȻ 5qN

u5 ��¯6ȻS-�/PI/ELŰ¿ñ�â��EH) IPfP�

p�0ŉǏ!HȻà IP¯6ÌȎñr�}qNu0ŉǏ!H

.�G�õ � 3Ʊ$D�3ȻW�NR_dgjĪŕ5ÌȎ
ñr�}qNu36ĝ ēȫưƬ�ȗǔ!HȻ�Ȗ5ĝ 

ēȫưƬ6W�NR_dgjJà IP¯/ŏŃ$GƴÑūæ

�3ǄĐ3ǯǔ!H.�G�W�NR_dgj¹5Ȃ ē

ȫưƬ5ŴĸJõ 4 3Ʊ")�ȥȫćr�}0ȫćr�}

6ȻIP / 83mrad 5ą�2�ĚǪJŃ,�QCS ]_h}6

ǐő 55æ5ưƬ�EŴĸ!HȻ2æ5W�NR_dgj3
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ǥżȫưƬ 43 æȻBelle-II c�nNkưþU��a�ƞȂ

 ēc�nNkȫưƬ4æ/�G�IPç¯5W�NR_dg

j(QCS-R)36ȻȂ ē 4ŲȫưƬ 4æȻȂ ēǥżȫưƬ

23æȻȂ ēc�nNk 3æ�Ǌȉ>HȻIPę¯5W�N

R_dgj(QCS-L)36ȻȂ ē 4ŲȫưƬ 4æȻȂ ēǥ

żȫưƬ 20æȻȂ ēc�nNk 1æ�Ǌȉ>H)�1æ

5W�NR_dgj¹36ȫć0ȥȫć5r�}�N�(�igh 

EnergK Ring(�ER)/ LoI EnergK Ring(LER))�'H(Hȗǔ!

H.�G�ȻȂ ēȫưƬ5ǯǬ�ȻLERƞȂ ē 4Ųȫ

ưƬ QC1LP0 QC1RPJ IP5ŞBȊ�¡ǔ3ȗǔ"Ȼ'5

Īŕ3 �ER ƞ QC1LE 0 QC1RE Jȗǔ$GŴĸ0")�

QC2LP ß8 QC2RP 6Ȼ�Ǯ QC1 Ȃ ēȫưƬ0ê# �e

Ďñ3Ǌȉ>HȻQC2LE 0 QC2RE 6'5Īŕ5 �e Ďñ 
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Operation current, A 390 450 151 
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Max. field, T 3.4 3.2 0.48 
Magnet length, mm 905 1575 720 
No. of component coils 12 15 1 
Total turns 4610.1 6237.1 1356 
LR, % 52 51 11 

LR=load line ratio at 4.7 K 
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¡ 3Î SSWz8òþā 4oÆ���3�P��ð�3Ç¦HÎ

Magnet QC1LP QC2LP QC1RP QC2RP 
XCM, mm 0.014 -0.335 0.684 0.486 
YCM, mm -0.211 -0.692 -0.296 0.042 
θD, mrad -13.65 -3.725 7.204 -2.114 
θM, mrad -15.32 -7.77 9.22 -3.84 
�
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XCM, mm -0.212 0.129 0.245 0.079 
YCM, mm -0.286 -0.535 -0.373 -0.581 
θD, mrad 0.0 0.0 0.0 0.0 
θM, mrad -1.6 -1.54 -0.14 -0.73 
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¡ 3Î SSWz8òþā 4oÆ���3�P��ð�3Ç¦HÎ

Magnet QC1LP QC2LP QC1RP QC2RP 
XCM, mm 0.014 -0.335 0.684 0.486 
YCM, mm -0.211 -0.692 -0.296 0.042 
θD, mrad -13.65 -3.725 7.204 -2.114 
θM, mrad -15.32 -7.77 9.22 -3.84 
�

Magnet QC1LE QC2LE QC1RE QC2RE 
XCM, mm -0.212 0.129 0.245 0.079 
YCM, mm -0.286 -0.535 -0.373 -0.581 
θD, mrad 0.0 0.0 0.0 0.0 
θM, mrad -1.6 -1.54 -0.14 -0.73 
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