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Abstract

The J-PARC RCS will be operated as 25 [Hz] AC-mode, it is important to estimate the eddy current in a BPM
generated by the alternating magnetic field. We estimated the power loss due to the eddy current in the BPM which will
be mounted inside the steering magnet, which was designed for the J-PARC RCS, by using the calculation code
OPERA3D/ELEKTRA. The calculated power loss was 86-134 [W] depending on isolation structure between the BPM,
the BPM-support, and the base-plate, and the amplitude of the 25 Hz alternating magnetic fields which was assumed to
be 311 [Gauss]. It was conclude that the increment of temperature will be a several degrees in average for a practical
operation where the amplitude of the alternating magnetic fields is assumed to be 150 [Gauss].

J-PARC/RCS BPM OPERA3D

BPM(Z 5 %)
: lFH

BPM () — BPURE) <7500

MFLH

L

V- VECTOR FIELDS

RCS
J-

PARC 3GeV Rapid Cycling Synchrotron (RCS)

BPM
25Hz

BPM

! E-mail: ksatou@linac.tokai.jaeri.go.jp



OPERA3D/ELEKTRA BPM

0.1 [cm]
BPM 1 [ecm] 0.6 [cm] 0.8 [cm]
BPM BPM
BPM !

18234.2 [Slcm]
64-Ti  6470.2 [Slcm] BPM

BPM
SUS304 14117.6 [S/cm]
BPM
1/2 OPERAS3D/ELEKTRA BPM
z 311 [Gauss] cosin
CGS sin
[Alem?]
BH
12175 [A] 25Hz AC g 200
———T T 300' —O0— magnetic field [Gauss] d
14000 - E —— power loss [W] 4150
12000 . _ 200} 2100
10000 - 5 100 F 50 §
é 8000 - 2 of 0 é
® so00| i g-loof ;-50%
2000} . = 200f {-100
2000 - 4 -300 - : -150
! R 60 o T80 240300360’

Phase(degree)




BPM
BPM
BPM
BPM BPM
5
BPM
Case A BPM
134 [W] Case B BPM
106
[W] Case C BPM 86
W] BPM
BPM
Case A 112[W] CaseB 70 [W] CaseC
36 [W] 3.1
4%
600
500
g
% 400 DA
% 300 BB
% 200 oc
o
. ‘ ‘
BPM
Case B
150 [Gauss]
(150/311)°
BPM BPM
Ti
1)
)
AA
D:T---(l)

DF(AotndDh-—(2)

A:
0.20466 [m?]
Ay

0.11695 [m?]
0.38009 [m?]
0.001 [m]

= > >

T

1
0=——7 (I-T)-B)

e S —
D Dy

h=14 [WI/(m’K)]®

18 [W]
3.75 [K]

6.0 [W]
058 [K]

SUS304

16.2 [W]

25 [Hz]

OPERA3D/ELEKTRA
BPM

[Gauss] 25 [HZz]
(K]
BPM

BPM

17 [W/(mK)]

[W/(m?K)]

4.8 [WIK]

3.5 [WIK]

L 62 [WIMK)]
4.9 [WIK]

3.3 [K]

BPM

BPM

150

[1] http://www.kobelco.co.jp/titan/characteristic/

(2]
23070-2 C 305

[3] OHO84 (1984)

ISBN:4-254-



