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Abstract

A dipole magnet, called DB2, is installed in Decay muon beamline (D-line) of MLF in J-PARC. Muon beams generated
by muon target are bent in the angle of 40 degrees by the DB2 after passing through the solenoid magnet, and transferred
to experimental areas. As the DB2 has used over 40 years since its production, we plan to make the spare coils. However,
it is difficult to get a hollow conductor with the same cross-sectional shape as existing coil. So we decided to make the
coil by using a hollow conductor with same the nominal cross section and external dimensions as the existing coil. For
this reason, we came to optimize the parameter of DB2.
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Figure 1: Decay muon beamline (D-line).
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Table 1: Comparison of the Parameters between Existing
and New Coils

Existing DB2 New DB2
Cross section of
hollow conductor 012x12-06x6 | 012x12-96.5
Cross-sectional area 108 110.8
[mm’] ‘
Number of coil turns
[Turns/coil] 120 120
Resistance of coil [Q]
(at 20°C) 0.0588 0.0583
Inductance [H]
(calculation) ) 0.204
Number of water
channels [water 3 6
channels/coil]
Pressure drop [MPa] 0.5 0.5
Water flow [£/min] 15.1 22.3
Maximum output
current [A] >10 >10
Temperature rise of
cooling water At[°C] 34 23
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Figure 3: Compare of measurement and calculation of
magnetic field of DB2 at 399A.
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Figure 4: Beam trajectory of surface muon (27.4MeV/c) in
the median plane.
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Figure 5: (a) Magnetic field of DB2 along with z axis and
(b) Magnetic length is defined by hatched area (S1=S2).
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Figure 6: Magnetic length and fringe field.

WATHE D — R DWW T ORI 21T 9, EFED
RaFE—NIRB Y RO, WO —HkE
NERIND, RRFIMErEEES, E—20F0LHL
EEr=0& LT, FOLIE &K RX=+80mm Dl

- 361 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

PASJ2020 WEPP44

B X<OITANHIELE Z =B IT DBIFEZRD, F
DELE & OBIREDZENI0 LN E 225 L 9 Ikt %

R L7-, DB2?™DYoke & End-guard® fEf7E (s=170, 180)

B XL VEnd-guardDJE = (d=30, 40) #Z X =56 D
bt %47 > 7=, Figure 73 L UFig. 8IZBIfEFS L U'BI
BO—kMEE "7, ZhHDHEMND, Yokes End-
guard D [H]{E 3 L OEnd-guard DJE XA ZE 352 L7,
BAT O IR T oGS — Bk ME 23 -40<x<80 D &L FH N T
ABL<1 X 1073 &4 72 L CWDZEMyinoT-, £z fF
RN @ BB EOI2 A 2R DR KEIRILS10A
ZROANL TS, E DB, BEMEIK (Pole, Yokeds LN
End-guard) D IR K- TRESHT BB % RATS7/20),

Jilhss R HiE240A (120MeV/cfH ) E510A (250MeV/ckH )

DO CTRIFIIRBES LB U=, & DR ik #h#R % Fig.
9, fAFNDOERT-%Fig. 1012757, Figure 91235 T, 240A
(R ZVYTF L —a OFENBLIGD | ST0AIZEB
TIRBAEE (BN CD, &5I2, Fig. 1HIR @Y, A
JVAZHE T BIEDOH AN, BEG O —FRMED 72D |
R8T A e WA QA Ny N s oY il

BL
0.05905
005?0 o O 0 0o
0.05%95
0.0589
o 0.05885
0.0588
0.05875
-100 -50 0 50 100
X[mm]

BL[T * m]

OBL(d30_s180) OBL(d20_s180) OBL(d10_s180)

Figure 7: Bl-integration with new coils at 60A.
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Figure 8: Uniformity of BL-integration with the new coils
at 60A.
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Figure 9: Excitation Curve of DB2.
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Figure 10: Magnetic field saturation of DB2 at 240A (left)
and 510A (right).
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Figure 11: Comparison of BL-uniformity between 60 A
and 510A.
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