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Abstract

Requirement of magnetic shield for superconducting (SC) cavity is to reduce the earth’s magnetic field to about one-
hundredth at helium temperature. Permalloy-R has an extremely high permeability for earth’s magnetic field, and
degradation of the permeability at a low-temperature is small as compared with the ordinal Permalloy materials. In this
paper, we report shielding effect of the magnetic shield made of Permalloy-R (Tokin-shield), and the vertical test result
of a 9-cell SC cavity mounted the Tokin-shield. Magnetic flux density in the Tokin-shield reduced to 4 mG (earth’s
magnetic field is 307 mG), and the estimated surface resistance due to trapping magnetic flux was an extremely small
value that of about 1 nQ. In addition, the results of the 9-cell SC cavity showed that the residual resistance was 12.2
nQ and the unloaded Q value was 2.13 X 10'°, These results prove that the Tokin-shield has an enough performance as a
magnetic shield for SC cavities.
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Figure 1: Temperature dependence of surface resistance

(Ries=2 1QY).
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Figure 2: Three types of magnetic shield: (a) Tokin-
shield A (t=1.0 mm). (b) Tokin-shield B (t=1.2 mm).
Ohtama-shield (t=1.5 mm).
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Figure 3: Schematic and picture of magnetic field
measurement system.
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Figure 4: Mounted magnetic shield of cryo-shield (a),
Tokin-shield (b), Tokin-shield (c), and Ohtama-shield
(d).
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Figure 5: Residual magnetic field inside the cryostat
without magnetic shield.
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Figure 6: Residual magnetic field inside the Tokin-
shield (t=1.0 mm).

-53-



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 WEOMO01

Fig. 7 |Z Tokin-shield B PN DG 8 4341 & k9,
Tokin-shield A [FI&E > — L R i Chids 0 E 23 K &
X720 =)L NI A TV AZD IR & IZHREE
IR Uiz, BGMEOR/NERLIZDIX, v—b
R 235 350 mm PIIC A > 72 & Z A Th Y (Fig. 7
(b) A), ¥—/L FHROMPE HE /3 IZB W TGO
IRV A URESS IR EE DSBS N L 7= (Fig. 7 (b) B), ZEiRKF
D/ IMEHTREIL 1.6 mG THY . o —/b FEIL 192
Thotz, THITHKL 4 K BT D H/MEsamE X
40 mG, ¥—/V RE|L 77 L72 -7, Shield B %
Permalloy-R DIKIELLIZ LD v — /L REOK TR A
b7, L2L. Tokin-shield A [ZHER=ERE & 4 K I
BOWTEWY— L RERER LT, HERBS Y —V
RIZBWTEE ST M OB RT 5 v — REIL,
V=)V RORIITHHIT D Z LN BTV AIL
ZD7, =V REOKEZ Y shield B ORESEfk
RN RKELS =V RERMELIZEEZBND,

(a)

1000 — —
) B ‘Shie‘ld Ie‘ngth‘ 'L” [ ]
sm‘*f%% =}
—_ L} 1
Q PArl
E o -
m | ot \ L Pl |
/! ® B,RT O B, 4K
-500 on OB
® B, B,
-1000 L T T T T T 1
500 1000 1500 2000
Position [mm]
(®) 15
I
o LT T
_ VLU . o
% 5 dJ %
m e
~
0 .
FoLEETY
o LLLIY 1
500 1000 1500 2000

Position [mm]

Figure 7: Residual magnetic field inside the Tokin-
shield (t=1.2 mm).
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Figure 8: Residual magnetic field inside the Ohtama-
shield.
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Figure 9: (a) Temperature dependence of surface
resistance and (b) Qo-Eacc plots in the vertical test of 9-
cell cavity with four types of magnetic shield.
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