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WFFER R OMEE (330) : The shielding-current-generated magnetic field deteriorates the
field quality in the NMR magnets or the MRI magnets. The magnetic field generated by a
small coil wound with a Bi-2223 tape was measured to study the influence of the
shielding-current-generated magnetic field on the field quality of the coil. When changing
the excitation current, an apparent hysteretic behavior was observed: this is the evidence
of the influence of the shielding-current-generated magnetic field, the magnetization, on
the generated magnetic field. When the coil current was kept at constant for six hours, a
drift was observed in the measured magnetic field. This drift should be caused by the
relaxation of the tape magnetization. We considered the application of a twisted Bi-2223
tape to reduce the micro-scale electromagnetic phenomena, that 1is, the
shielding-current-generated magnetic field, to improve the field quality. Another coil was
wound using a twisted Bi-2223 tape, and the magnetic field hysteresis and the stability of
the magnetic field were studied experimentally. As compared to the coil wound with the
non-twisted Bi-2223 tape, the coil wound with the twisted Bi-2223 tape showed a smaller
hysteresis in the generated magnetic field and showed a better temporal stability of the
magnetic field. Through numerical electromagnetic field simulation, we visualized the
micro-scale electromagnetic phenomena and studied the field stability of magnets. Increase
in the glass-liquid transition magnetic field and increase in the glass-liquid transition
temperature of high 7¢ superconductor tapes might be an approach to control the
micro-scale electromagnetic phenomena and to improve the field stability of magnets.
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A0 Type-S ~ Type-AC
e 2.64 mm 2.64 mm
=R 0.186 mm  0.205 mm
dREE 2.0 2.7
T4 T A MK 121 55
wnoryF N/A 10 mm
i SRR 75 A 65 A
n & 17 16

£2 oA )NVDHET
=14 )L NT a4 )T

A Type-S Type-AC
H—4K 370 356
VAR A2 s 10 10
& 63 mm 62 mm
N R NE R 70 mm 70 mm
N RANE RS 80 mm 80 mm
(R 33A 30A

Hysteresis Loop
0.15

0.1

0.05

-0.1

Magpnetic field (T)
o
T INT ‘ T T 1T ‘ T T 1T ‘ T T 1T ‘ T T 1T ‘ T 1T

s YY1 S O I S O B N |
20  -10 0 10 20

Current (A)

K1 ZAVNTOBROE AT U A

Hysteresis Loop Centered

Magnetic field ( 10° T)
o

-1
-2
-3
-4 | | | | | | | | |
20 10 0 10 20
Current (A)

X2 aA4/)LNTOBROE AT A
€/ NE))

70 |-

Magnetic flux density (mT)

|
2x10* 3x10*
Time (s)

3 =iA /L NT ORR ORI 2L,

Hysteresis Loop Centered

Magnetic field ( 10° T)
o
L1l ‘ L1l ‘ L1l ‘ L1l L1l ‘ L1l ‘ L1l ‘ L1l

ar
2
3LC
7 S N I N I N B |
20 10 0 10 20
Current (A)

X4 aANLVTOBHKROE AT U A
€/wNEY))



69

68.9

68.8

L AL LA LA AL B B B
e P b

68.7

Magnetic flux density (mT)

68.6

|

8.5 L1 \
1x10* 2x10* 3x10*

Time (s)

5 AL T ORROERZEAL

(2) I/7mERIHEYI 2L —Ta itk
2 R O PR AT

Bi-2223 #iFf OEERPELZE L, £ DR
Bryllic—al—a VEBBETFT LY
AT omER M2 ek Lz, Zhz
AW BHERY IS 2L — 3 v &2fTo7-
L2 A, RERREIZ M O B PN O B3R
OBk, Tbb, 7 nEMHSE L
THIEMTE, ZNEbEIT, aA L%
ERROLZEWR EIZONTHRRIL, 2718
BB G 2 HIE L CRELERBNERAET
BT2DITIE, BT O glass-liquid BB H S
JE£. glass-liquid BsBRE DM ERNFZITH
HagEM A R~ LT,

5. ErpdgFkam L5
(WFFEREH . WHIE A KON TEH 12
(T TFHR)

GEEERm) G 11R)

1. N. Amemiya, K. Takahashi, N. Okada, T.
Nakamura, T. Ogitsu, T. Kurusu, M. Ono,
M. Kodaira, and K. Noda, Multi-—pole
components of magnetic field in dipole
magnets wound with high Te
superconductor tape and feasibility of
their accelerator applications, IEEE
Transactions on Applied
Superconductivity, 4t A, Vol. 20,
No. 3, 2010, pp. 364-367,

PaFEE) G5t

1. N. Amemiya, A. Morishige, and T.
Nakamura, Reduction of
shielding—current—generated magnetic
field by wusing twisted Bi—-2223
multifilamentary tape, 22nd
International Conference on Magnet
Technology (MT-22), 2011/9/13,
Marseilles (France)

2. &4, WEMZ, PHRIE,
stability of magnetic
superconductor coils by applying
twisted Bi—-2223 multifilamentary
tapes, % 85 [H] 2011 FFEKBRIE T -
S 2, 2011/11/10, 4 UK B E

(&R TiT)

3. N. Amemiya, N. Okada, A. Morishige, T.
Nakamura, and T. Ogitsu, Influence of
Shielding Current in HTS Tape on Field
Quality of Magnets, The 14th US—Japan
Workshop on Advanced Superconductors,
2009/12/14, SEoGR Wk Y WF %8 P

(Tallahassee, 7 2 U W& [E)

4. N. Amemiya, N. Okada, T. Nakamura, T.
Ogitsu, M. Kodaira, M. Ono, T. Orikasa,
and K. Noda, Multi-Pole Magnetic Field
Components in High Te¢ Superconducting
Dipole Magnets and Feasibility of
Their Accelerator Applications, 21st
International Conference on Magnet
Technology, 2009/10/23, Hefei
Municipal Government’s office (& fE.
)

5. A. Morishige, T. Nakamura, N. Amemiya,
K. Akachi, and H. Oyama, Influence of
Non-Linear Electromagnetic Behavior
of Bi—-2223 Superconductor Tapes on

Improved
field in

Residual Magnetization of
Double—Pancake Coil, 21st
International Conference on Magnet
Technology, 2009/10/22, Hefei

Municipal Government’s office (& JE.

)
(XF) GHofh)

(PEZEPEME)
Ok Gt o f4)

LAY
T
MHEFIFE -
FHYA -
T
HFEEA R -
ENS DR

OBAsRIL Gt 0 14)

£ T
L
MR -
FH¥E -
g
BASFA A
ENS DR



(Z Dfh)

6. WFITEAR

() WFefzes

WE M2 (AMEMIYA NAOYUKI)

TR RS « KEFERE T2 - #d%
MFEETE R - 10222697

(2) 9oy

ikt EfE (NAKAMURA TAKETSUNE)
AR « KRBT TR - HEHd=
%5 - 30303861



