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Detection of pulmonary arterial hypertension by inverse problem analysis of the rat’s
magnetocardiogram using SQUID system
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Fig2. Results of t—test in S wave interval
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Table 1 Oil properties
3 2
/s
Classification | Sample CELLY v [mats]
15C 40°C 100°C
. . Ho0 0.854 8.192 2.280
Mineral oil
H150 0.868 31.21 5357
Synthetic 011 | PAO32 0.83 30.50 5.90
Gear oil RO150 0.868 150 18.0
Traction oil S100 0.9289 99.5 7.90
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Fig.2 Sonic velocity measurement results
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Fig.1 Picure of a welded test specin. Two aluminum
plates were TIG welded.

Tablel Test specimens for outgas evaluation.

Detail

Aluminum plate | JIS A1070, machined metal plate

Welded plate A | TIG welded aluminum plate

Welded plate B | Same as “Welded plate A”

MLI (w/0 mesh) | 100 layers

MLI (w/ mesh) | 100 layers
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Fig.2 Comparison of Outgassing rates at 300 K after 25
hours of vacuuming.
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Fig. 2 The (200) and (020) diffraction patterns in the
longitudinal direction of the REBCO coated conductor
after annealing under various tensile loads.
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TEAEL TS, ZHUTEY REBCO =t— M O VT 40 By 3
H O T CREROWH I E R T, W CId £
LB IRV O 51— 2 % RE o7 B HE e O K T
Zad, 26T REBCO HifSEa T, T, LTINS a dihe
b R CHONRAE R T ZETERL TODETFESIL TN,
THET afihd b DD I, 0T IEAFNEE T TERD
ZEIZED | BR A OO MR IFME AR IR T 5 T L TR
BTN TETz, ZOIHRFRT DT | EERAGIZS o
O T ARIFEER DN T2 LM RDEN TS,

FEATAIFSECld. REBCO MM IZKI L COT AT =—
NWEMZDHIET, TVATHIEIEIIL[L,2], ZORER a
iify, 2 ENO DT IIZH LT T, OB LD %
RLEB], L, T=— O OT B 0.5%FREA 2 5
LT 7N TGS ERE E R R EL B LT, ARl
FIR P CEMOT RENMZDZETITY I DIRAEEMZ D
LER AT, RS TIE, T YA Liza— MM Ol A E R
BEOWITOTREITY 7LD J, BB Ibic oW G
935,

2. HpET - EBRAE

FAEHAL 13 SuperPower £H81D MOCVD {EIZ L > TIERIL
72(Y,G)BCO =x—Ep 2 v iz, ZORBHIRLC, B
HT 450°C IZFHRL CTODIEREHIT O REFIIILIZ0 |
6 WEMIPREFL C, BRRS W72, JEAME T O Bz BN~ 2 55
Wi, e R AV BEEE ORI ES LS I
FE L, 450°C (ZREL7ZB IO B A FIIN L 72, BB

B A7+ NV 757 40— kO F 728D 8K
100 pm, B39 1 mm O7 Uy DRI T U, B3 MU 114
ZHOWTHIEL, BARIEAET 1x10° Viem EL7z,
3. MR- EE

Fig. 1 \Z#iF 7 =— i (as-received) &[G HI T O AT
== VEAT SR BI ORI B FHIRNIZEHIT 5. (200), (020)
B =2 O X MRET S 2 — 2 A rm T, DT D TR 1344 % D
(200 —7 D KAE THILL THD, JEMHTF O3 BT
==X o TE =R E N ENE N LTz, as-received

TIL(200)DE — 750 23 (020) " — 712k L CT/RSW OISR,
JERGRINT UG B T = — VB AT o T2 30R IR T 5 17112(020)
E— I BREMET L TWAIENS D, _@fkﬁ'ﬁi) SSEIO
T 0.5%TlE, 9 50%7 VA LTED, 1.0% T, £ 80%
FYAL L LTWDZENSI T,

Fig. 2 TIE LO%DEAMFONT Bz T2 J, ORI %
R, 773 K H OB D J. 13 1.93 MA/em? THY ., J, DAL,
AN ES iﬂb\&féz%néo INETOFRVT =— kDT
VA ELOSET J D2 PL BT R T H e
u\ﬁ%’iﬁ'&k&oto éu Hix, 7V AV EOR#EEAFICB O TH

BOETHET D,
1.4 |
e | as-recieved
(020): ; —®— detwined by &= 0.5%
1.2 k*‘\ —*— detwined by &= 1.0% | 7]

Intensity(arb. unit)

Fig. 1 (200) and (020) reflections along the longitudinal
direction after the annealing under compressive bending strains
& = 0.5 and 1.0% in the (Y,Gd)BCO coated conductors

10° ‘ ‘ T

—— 20K

—4&— 30K

—¥— 40K

—&— 65K

77.3K

B(T)
Fig. 2 Magnetic field dependence of J, for the (Y,Gd)BCO
tape after the annealing with 1.0% bending strain at 4.2-77.3 K
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Critical current properties in longitudinal magnetic field of APC doped YBCO superconductor
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1. IZC®HIZ

TR 1 WEST I & BT IR B A 2 R T
(B//D) %, BEEEEZ D CHWABREE J. 28900
SEDHZEBRHEKD, ZORHER N Co . BTN
TOB & I OFVATEICKE KFF L, MEERN O
B [ R EAH e ST K D IR O LI DA B 1T %
A, TNETOREICLD, #Y7e A LE 2 (Artificial
Pinning Center; APC)%ZH AT 2 Z & TR T D J. 7
RELEIL, | OBEINEIIANTEOEAESL, BHE
HEORE S X - TEET 2 Z &R S L1,

ARFZETIE, AT OUINE %28k S 7-YBCO #87E
HEME ORI T Co J FREZRHE L, N & g B
BOBMRIZ OV TIH AT,

2. EERAE

Ao = 3Bk 1T osrTiog BRSO B I
PLD(Plus Laser Deposition) {% C i L 72 YBCO # #5 5 7%
ECTH D, Y,0; DALY T, KRBy —7y MNMEE
FAWTEA L7z, ¥ L7-&:133.0, 4.0, 5.5 areal. % 37&
HThD, EEHEAINEZATE Y ORRITRLRT, ki
RIL 5—10nmEETH D, FREOES & AR
35 % ], #Table 1 IZ/R 7,

Jo XE ST 1552 O CEME L 72 B B RE
Bt ok, BEHE 1mm O~A 27 a 7Y v 2
T U7z, Jo IXEREHE 1.0x 107 Vim # WV TIRE LTz,
FEHZIN Z B BER O F 1L Fig. 1 18T X 912, £2TOH
EILRIREHRF TITo 72, £ CTORE TR ab P
VAT, GEEETICK L COEATOSR A MR (B/ /DT,
TEHEBR B LD & LT,

3. ERfEREER

Fig. 2 (CHEEE d O I B RIFLE ORI % 21
SRR EOMEESR F(B//DB X ORISR F(B L) TD
Jo — B ¥t % o4, 4.0 areal. % OFREHI B W T H CBER D
Jo R DL BRRERENF LN, MOREITH,
FERESET O J. KD IIREREL e oTz, HL, BEESR T
D J. ODEEFUEAFMEN, 4.0 areal. %8 —F K& <, 05T I
BBzl B &, 3 OOREITHERED J fHIZ2Y, RO
Moz HTEOEMRRR D Z Enbhrsd,

Fig. 3 ICHCOBIR J.(0) 226D J, DEINR L, B LR
I D BER % 7”97, 4.0 areal. %23 e & K& 2B INIRIZ 72 o
TW5, 2, 5.5areal. %OuSIIL, BBER T J. 121X

Table 1 : Specifications of specimens.
Y,05Content  J$*@77.3 K Thickness of

[areal.%] [GA/m?] superconducting
layer d [nm]
71 3.0 18.0 170
f#2 4.0 234 170
%3 5.5 21.3 158
#4 5.5 12.4 162
%5 5.5 234 211
#e 5.5 18.0 242

EFURAFIEIN BB TH DD, Hte R T TITEROTH
DT b LBEZBND,

Fig. 1: Arrangement of current J and magnetic field B for the
measurement of J.. (a) B//I(I//ab), (b) B_LI(I//ab).

B/ BLI YBCO+Y ,0,
80r #1 3area% = o )

#2 4 arca% ® @)
[ #3 5.5area% A A

Fig.2: J. — B properties at 77.3 K.

1.3 ' ' ' ot ]
YBCO+Y203 B//], B=02T
# o
1.2 1
o
=
1.1 1
g/ vV #5
=
#1 m
" v #6
#3
A #4
0.9 3 4 5 6

Y,0j; content [areal.%]

Fig. 3: Relationship between normalized J. and Y,O;
content.
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Temperature Dependence of Resistances in MgB, Core and Stainless—Steel Sheath
Composed of Wires for Liquid Hydrogen Level Sensor

AN ESE, FE)I —BLOUR) I B CGRER) ;B85 b7, 5K 55 (v FEith)
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1. [ZC®HIZ

PR DK FE =T =t OREFUT T T, JTEMEKFE A
AEDHIRFEE O REWVIRABKFEDOITHNEEN TS,
TORE, RERNOULNRKSE DI % EREIR T2 M
Y, ZOTFIED 1 DELT MgB, #4844 V2 2 ASPATHRLE
AR EE R A AR R L FHMEEZHDNEL T[],
AW F OFFEIL, D O TR TR % O B IR IF
DWHFHEDZEAL, 2) MTEHEH 958 AT AOFEFH (GH,,
GHe) . 3) MEIZEAIIRDZEALD X578 AR B B %
ZAFIZNWZETH D, RUFFETIL, SS(AT U AE) > — A
MgB, #RFF (2] 2 RS OHRFLO IR EEARTFIE A FHIIL | 544
ZHERLT D SS ML MgB, =7 DO IR i & £
M EEAM 95, Fiz, BV DA B3 E S B EET O Ko
252 25 AGINCT D, IRIT, BHA T B R A K
BRL7- 0 =L — a5 L, i 5t oo H )RR EE 5
4%,

2. EE

BRI D T Table 1 (R, ZHVETOWE M EFHHE
FALZZAA 1T in—situ PIT 3 CERIENTERY, SS BOHIC
MgH, & B DIRE A ZE Fe L CHEL 0.1 mme FCTHRG1 &N
T.L. 630 ‘CT 5 K OBVLER A i L TV D, 2 TrEAREAL
PRI BBLBRL D SS 3 —Z MgB, #4& N Sample 1,2
LR, SHIT SS MO AR LZFHI T 572912, ZULEE %
FEL TUOZARNWEARESNARRE 0.1 mmd D SS MESGHRA A
L CSample 3 &L Sample 2 L[aIEED LI Z it LT Sample 4
LUz, ZUBREHERA O PLE DU 15 CHIE 35720,
10 mA OEFEESR OBEEFHILE, B RRE~UT A
HATHEIL ., cernox JRE 54 EHRIT R Z 3B LT,

TELTZ 4 ROBEHFM OHBTROEERFIEE Fig. 1
[Z7R T, Sample 3,4 Z i3 AL UL 7= Sample 4 DL
PURO STV NE, ZAUE, #51& TR T L7 SS
R/ FT LT, MEROOT BBV NTZTZD TH D
LHEEES LD, Sample 1,2 IZOWTHREEDZENNZ DTS
THY, SS > —AOIPLEIF, #RF|ZI L% D Sample 1 LD
HEVLER D Sample 2 DS NIWEHEES D, £ T,
Sample 228175 SS v —ADOHLHTR M [AAE DO FWLEE 2 Jii L
7= Sample 4 E[Al—X{RET HE, Sample 2 (2815 MgB, =
T OEIR pygp, 2 RAUTIVFHITED,

1 1-1"
Pmgs, = A(E_ Pss ) O
ZZT p,, V& Sample 2 2ROEHLFHE, pglE Sample 4 DIKHT
AL MgB, 27D HEFETHD, (DAEFIHL TRDHT-
Prgn, DIRFERAFIEE Fig. 1 ICEMTRY, MgB, a7 D E
EHRHURIT, REVLEED SS #(Sample 3)J:0H/ha< | BULEE
%D SS ## (Sample 4) JVHRENWZ LR DD oT,

LZAT, Sample 4 DHEHIFRIL, Sample 2 O TEHLHTR
LI R IR AR AT 2 R L TR Y oy TR MVE R &
2> TWVD, —FH T, TNETHIEFHHOIEEETHRELTH

WCETZ Sample 1 OKBIZRIL, 2 FFREEVMETHD, L2
o T, FERBAMRE L TEVLBLL 7= SS EHEZ MV AH2 &
TG ORSEZ EIFAZEmalgEd B s,

3. BESIalL—Yay

FEBR TN SR B OIP TR OB R AR IE S0
CERRAEHL | K IEORME 12— a%1To
7o WPl #RA Fig. 11T, BIER R T 1T La—RIL,
DIRTHEEE L= O W3], 2 7NOBEIZLY TAD
R ELR SR, WA OIRE AL, TRIARKFE O SN LT
Do REIE FIZEWW T RIAKEN B R L ODIREE
HYRRAEL L, a) EROSM S, b) KFEHAZLDINEHE
i, ) AU LT RZEDIEHEH D 3 >OARFEZREL | &
RIA—REFHE LT, SR CIOEL 2% IS SR T
AU LEFHARRZEIZ DV T, LARTORS R3] & i iit3 5,

S5 Xk

1. K. Kajikawa, et al.: Physics Procedia 36 (2012) 1396.

2. Y. Yamada, et al.: IEEE Trans. Appl. Supercond. 22
(2012) 6200304.

3. K. Kajikawa, et al.: Adv. Cryo. Eng. 59 (2014) 905.

Table 1 Specifications of Sample Wires

) Volume
. Wire ) Heat
Sample | Composition . Fraction
Diameter Treatment
of Core
1 MgH,+B/SS 0.1 mm¢ 0.244 —
2 MgB,/SS 0.1 mm¢ 0.244 @)
3 SS 0.1 mm¢ — —
4 SS 0.1 mm¢ — @)
150 T T T T T
—4- e FE
[ossssssrrestt®® " P
z
j53
o}
=
2
2
z
[
¢ Sample ]  ==Sample |
4 Sample2 - =—Sample2
® Sample 3 —MgB2
¥ Sampled4  ==== Sample 4
0 rews L L 1 L L
0 50 100 150 200 250 300
Temperature (K)

Fig. 1 Comparison between Experimental Results and
Approximated Curves of Resistances in Constituent Materials
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Improved critical current density in ex situ processed

MgB, tapes by the addition of reducing agent
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FUIJII Hiroki, ISHITOYA Akira, ITOH Shinji, OZAWA Kiyoshi, KITAGUCHI Hitoshi (NIMS)
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1. F

MgB, $44 O J P E 2 83 D108, il Sk S & o5 b
NHEIETHD, ex situ FEIZBVTL, in situ IEIZEERTIHEE
A ORIENRTEZTH DI, MgB, RiJE PHICA 4595 MgO B
N, ZOHERTHHESZZ LD, MgO 1T Ca b AW TEILS
DN, ZIUT T ORGSR EM LT 5 TR

B[1], 4 lal, B REALERL G D3 BRSO R A R D U, FrEI
i iﬁ“ﬁ’%’%pﬂ«to
2. EE

MK MgB, ¥y (Alfa Aesar) 2L, Ca(#lE 99.99%).
CaC,(80%) % 1F CaHy(95%) %, T4 100 :x (x=0, 1, 3,
6) DTNV IITIRA LTz, THHDIRA M RDOFTE B & Wil
PRL, B, Ar HAZPAS F 700 — 900°C T 1 HERFIBERE L
Too BPHRALERIZ 1T, WC B8 g8 L Smm K OV 10mmWC £k

W, =, ZoOMmREFIEHEL T, PIT {ET Fe v —2A
M EAERIL, Ar W AR T 1 B INEVLER 2 i L C,
AT 72,
3. fFEREER
3-1. HRHH

x =0 Tl&, LBC LT MgB, DA EME KLz,
— 75, ETOTFMITE>T MgB, KT MgO DA% i3
DL, MgB, & CaBg TN T, Fl 2 OBEREFEND MgB, O
102XRD E"—2 & MgO 0 220 B'—2 D7 117 7 A /L% Fig.1 IZ
RT, MgO O FH st 58 EE 2SR ANIC Ko TR L THRY,
reference intensity ratio(RIR){EDFEHTHE F:TH ., MgB, DOHY
& MgO O MRS,

CaC, MEEHZ BT 5 MgB, D 110XRD ¥ — 27707 7 A
VAR T AL, Smm KT, S E R~ —7 7 M
A CTH-o7=03, 10mm ER CIIEAE CTH-o7-, 2L o Bl

DR/ EFBRL . CaCy DHDRE MRS LD T,

BI6 | @ p L — T ORI E T, MgB, KiJE D MgO
JER LV RN R ESIVTIEMEEE S L, BSOS 2 MEHE
SNTbDOEBZLND, Fio, ZOE—272 7ML 800°C LT

TIEHALNT, ZORELL T ClIE S B E I SN2 e
MPRIBINT,
3-2. fRMEH

Fig.2 |2 10mm ER TR PLEE L 728 RS0, AU MgB, 1
K T LD 4.2K TO J-B Rtz R4, B
WL TR IS ES =23, O E AW E 10mm ERD 773
K& Smm BRIV —HTIFERED -T2, O LR dbhio
PHMEIZZDE O IOBERSC, By O EIZEDb0E%5
ZHND[2], Fo, BRI > Tl I EVLEE IR FE | 2
TUL7223, 10mm ERD s Smm ERIDBIE TOESVNRE
Mmool

CaC, K X Ca iz~ T, @b Al cossit iﬂﬁ%éi’b
7243, CaH, IR CIEA b LT, iz, WTNORECH x =
T LB LTz, WINERREOD B NG R IR FE 1 800°C
A% Cho7=m8, LiT a SR O/ NI 25 D, Cac,

TN E DU, RFEHUCLDH DT, Ca BN,

MgO <° MgB, DA<, MgB, DEINCE 5L DEE Z b
2

220Mg0 102MgB
(d) MgB,

|.(c) Ca i

F(b) CaH 7

relative intensity (a. u.)

61.5 62.0 62.5 63.0 63.5
20 (deg)
Fig. 1. XRD peak profiles of 102 of MgB, and 220 of MgO
for sintered MgB, powders with the additions of (a) CaC,, (b)
CaH, and (c) Ca with x = 6, together with the profile for (d)
sintered pure MgB, powder. The powders were milled with
10-mmWC balls for 2 h and sintered at 800°C.

O x=0/as-received X x=l/CaH2
® x=0/milled + x=3/(1aH7
B x=1 /CaC2 A x=1/Ca
* x=3/CaC2 ¥ x=3/Ca
T T T T
v
* n
5 x o+ F e f
10° X 4 * E
o X v u
o X L4
+ *
: « *
2 *
~ X [ ]
~* -
o v
X
T v
1
10 F—
O
4 6 8 10 12

field (T)
Fig. 2. J.-B curves for tapes using ball milled MgB, powders
with the additives and as-received MgB, powder. The ball
milling was carried out with 10-mm balls for 2 h. The
measurements were performed at 4.2K in a magnetic field
applied parallel to the tape surface.
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Progress in the development of an HTS magnet for ultra—high field MRI (2015 autumn)
— Evaluation of Abnormal Transverse—field Effects in REBCO Multiple Coil —
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1. [ZC®HIZ

FoxlE, HAREFWFSEHH T RS (AMED) O A R [ % 52
BT B ERE R - AT MR @R LA
T LORFFEBA%E 1 T, 10T #%(9.4T) 28 | MRI OFHL
ZHEEL T 5, REBCO BMITT —7HAREHB L TDHT280,
TR TR B R DR A T | R TR AN B I
FHEIND, TORE RTINS FAET D0 mG R
Z B2 MRI 2 38\ Tl T 7 O AR A 0 2 A RE
Lo TG, ZZCTHENL, BEE~ LT aAf L LA EE)
RRBE R ARV /AR AN W TEBRE TV, BE
RS S 22h A 1 Bl B i AERIR oh e A R TAI L 7= D T2
H9 5,

2. EEBFIE

TR R LI DAL DR TE% Table 1, B4 Fig. 112
R EEE LT aAE, WIS DP AL X1 &SP =
AV X2 TR T MR L TUND, SMERZSEIAERE AT 4 P8
VU IAR AL, BE BRI LETHL L EE
WA LI E ORI (I5A BERE, 52.5mT) &4 /[ HETH D, 32
BRiL, aA VAR ERBERAICLEZOL, EBRT <L
FaA N2 60A TBEL 1 BEAR—/LR, ERI <~/ F a1
(2 60A BEL 1 B — LR LR DA i (+15A, 0.5Hz,
1632cycle)zFHIN, BRI : ~ /L F AT 65A=60A DA —
N—a—hMNAEEL 1 A= VR U DR S (E15A,
0.5Hz, 1632cycle)=HIN, WO FINETI -7, 4 Hall 1
FENLE WO CERCEE TR 2 1 E LT,

ESHAA | (rz)mm ]

Hall 1 (0, 0)
Hall 2 (40,1856)
Hall 3 (40,23.9)
Hall 4 (50,25.9)
Hall 5 [57.5,25.9)
Hall6 (40,42.2)
Hall 7 (50,44.2)

Coil Ic ;

DP =95 A

SP =94-108 A

n_valve = 26 - 30

200 | ;70
180 ',Opmtlnl current @ REBCO

160 4 60
40

120 - — + 50
00 | 1 -_
gwo RE
R Lk
2w 30 ¥
5 20 =
i » §
20 | o
-0 - — 10
60

-80 Lo
100 |

-120 10

o
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§
N
@
H
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Fig. 2 The decrease of screening field under the normal operation

SP Coil 9.3 mm

Insulation

Winding with KaJ)ton® 254 m

Number of turns

100 — 109 turns/coil

Coil Ic

SP: 94-108A DP: 95A

Copper Coil
Inner / outer copper coil
Diameter of wire 1 mm
Number of layers 4

Inner Diameter

54 / 162.8 mm

Outer diameter

714 / 181.6 mm

Height

200 mm

Number of turns

727.5 / 731.5 turns

L Tt 70
3. ﬁ%'%g B . 180 k r’ﬁ#mm - Operating current @ REBCO
SEER 1T OfE R % Fig. 2 (R ¥, lEEN (I,,) O LFITHE A\ ': “ 0
W EERCE RS ORI L TS, [o,=40A THRIFIL 120
P s S e N e 100 -
Lop="TE CRERDNTIHE L TODEE 72N L CHALD, EBR T T
DOfEFRA Fig. 3 189, EB 1 OFE L0 MR £
EIINE o CUEMHE d iR 55 O IR S A 270 | LR A% S
TN RAMER T DI LA Rz, EREANTIE, R O ]
B 155125 TRY, < L F A/ Th B E AR pdi
NN FITEN THHLEMER LT, a0 |
Table 1 Coils specification ol . 1632412
: Superconduﬂcting Coil 20 o 500 1000 1500 2000 2500 3000 3500 mﬂ
Material Fujikura Ltd. FYSC-SCHO05 tmels]
| Tape Width 5 mm
| Tape Thickness 0.13 mm Fig. 3 The decrease of screening field under the abnormal transverse-
Inner Diameter 100 mm field effects
Outer diameter 129 — 132 mm _
Height DP Coil 16.6 mm <>

AMFZEIE B ARERRITIEBHFE A (AMED) OAR 5 %
FHLT DEF R - AT MFFEB R S  m i
AT LORFFEBHTE ) 2l U TR ST,
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125005, Dec. 2011.

2. A. Ishiyama, et al.: Abstracts of CSJ Conference, Vol. 89 (2014)

p.153.

3. H. Ueda, et al.: IEEE Trans. Appl. Supercond., Vol. 23 (2013),

4100805.
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Progress in the development of an HTS magnet for ultra—high field MRI (2015 autumn)
—Evaluation of Irregular Magnetic Field Distribution Generated
by Screening Current in Multiple REBCO Coils -
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1. [FC®HIZ z
Hoe 13, BRI 56 M (AMED) 0 A K B i 4 % Qi Ouside coi
BT BRI - S AT MF e S S T @i oA v A 88.4mnf ' (SP3,5P4)
T LOMFEBRFE 1T, 10 T k(9.4 TYOEM2E H MRI O FEH]
#HIEL T A[1], REBCOMMITT — T AR TH L0, T
— RN B E e | K0 R R A B IS S SN CLE
9, F77, MRI A )L AT AIHELD REBCO A A
RENDT=8, FAREAHEITEBELA, KM
B RAHESNTLED, ZDTbkE & e hilsi g ol . . . .
BOIRH AL, TIon T 52 ko s, TE L SSiele ot of the muliplecal modl and
A [Eli%, REBCO ~/VFEF Laf/LaBEL, BitdEz 2 250
RIBEE, A== a— e LIS A OB RIS L DR A | TR TR e e L
G CA R, SRRSOV T E R BB AT I LY
FHIL7z, £, ZOLEOH NI ARG —EIc 525
RN OWTEHII L 7= TS 975,

/ Inside coil
(SP1,5P2,DP1,DP2)

2. REEHE
FUELT-F 7 LA W21 Fujikura #ESLORA 4 FIV =,
BRI 5 mm, JEA1E0.13 mm THD, 7=, ~/LFET /L

Screening Filed (Gauss)

A JUENEE 100 mm, ZM% 129-132 mm, &4 100-109 O _
YN =R AL N(SPYBLOE T N —F A L 100 oE
(DP)% Fig. 1 OISCERTHERR LT, ~ A Fafidinba i E
ANAFIED 5 EFTOQ)~(5)ZRem it R e L TR— L # T Time(s)
ARRE LT, Case 1(i)
/5\@, iﬁﬁ%‘ﬁ%:{jﬁ;‘é(]} REBCO Z{/V@%ﬂi@%% Case il —halll —halz —hall3 halld  —halls
L(&2=A V% [RIREEhEE), Case 2 (Inside Coil Z bl , 1 FEfH] | B L AL L LS
12 Outside Coil ZhE)C T DR AR 222 HE Zhalis
L7z, Case 1 IZOWTIE, (i) A—N—Ta—REL, (i) 4 — o
N—2a— YD 2 i, Case 2 IZOWTIE, (i) A—/3— %
va—hEL, (i) Inside Coil O HA —/N— =2—h, (iii) %‘,
Outside Coil DFHA—/3— =2—Nh, (iv) Inside Coil, Outside E
Coil EbIZA— =22 —bD 4 FEHOPEZAT T, 723, 3
BEBRIZBNTAH— "= a—MIEEER 60 A (I3l e
8.3 % (5A)EL, A/ —FL—NZ 10 A/min &L77, - / Qimetof e o / g
Current of Qutside Coil £
3. ﬁ@*ﬁ 300 Time(s) ° 8
REBCO A /VINOBERLE T O 217978 ([T B FE L 7= Case 2(ii)
3 WOCHEMSHIENT 7 17 Z I FIVNTZ[2], REBCO ##4f D Fig. 2. Experimental and numerical magnetic field generated
B 05 [ O i A AR S DI A e, ET2, I Ao by screening currents.
BRRD 3WTTIGIR, B TH CORKRIRE &S B LT, BIZ,
BRI A B R B 2 IV, RE ) — I B A D R B e T <BEE>
L7, ANFZENE, AARERITZEB IS O AR E R E T 5
R RIS - o AT AFTE R S F R RS2 AV VAT LD
4 FEREBE TFFEBAFE | 21l U CE ST,
&L T Case 1(i)& Case 2(ii) D Ik Lt Ok 5% Fig. 2 &30
IR, fRMTIC I E B EIT R ONAL DD, HEikE 1. T. Tosaka, et al.: Abstracts of CSJ Conference, Vol.92 (2015)
TR ORI ERBTE TS, $7, Case 2 OFERA R 3B-a0l.

2L 1 [\l B ORI L0364 Ui e et 23 2 [/ B O 2. H. Ueda, et al.: I[EEE Trans. Appl. Supercond., Vol. 23
REICEDINZ A T DA 7D, BERIE S H A5, HI00805 (2013).
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Study on drug delivery system with rotational magnetic field

N, S A, BRI R, TENS T CRIRKS: LEFSER]
AH &, K BT, Bl BIECRIRKRY: [EFR IR
TAKEUCHI Kazumasa, MISHIMA Fumihito, AKIYAMA Yoko, NISHIJIMA Shigehiro(Osaka University Graduate school of
Engineering), HONDA Akiko, TENMA Akiko, NAKAGAMI Hironori(Osaka University Graduate school of Medicine)
E-mail: takeuchi@gb.see.eng.osaka—u.ac.jp

1. [ZC&HIZ

Ts% 35 FN N SK A1) 2% 52 o A7 A (Magnetic Drug Delivery
System: MDDS) &R T IEA TR B S TERY, KA
WZFGED 72 SV TWDL], ZAUL TR AT 5 L7 3840 (T
WEPESEA) 2 B\ G- LTtk R BREGZFIIN 52
L TREBIRIICIR A FEANZEFESEHFETHY, MDDS (2
LDIRFEDEOM EeEBHIRFESI TS, L LA nhesk
® MDDS TIERSND— T N HD B EEE ML TR, 2
O FIEITB DTN SRAN AR FZ m BRSNS, T7eb
BIERNGEETICR ISR R 2 X T DI EDR N TH D,

I CARMIZETIL, G E MRS 52 & CRés O al s
Rl2 o g A A AR S D185 1R MDDS O
AR5, B o nlEREh oo M N T, mAE B 5 A
IZRESDFELL M E N AT DR ST D<= | it
FEANTIMAE NEEIC I > CHEBL, RSN, — 77, B
[EIEREHAN Tl BEGNRESEE T 5728 | SR SEAI I {B)
SHERINIZEB T 5, ZHUCKD | sipe M 38503 i & P EE I
o7 HEE N CE I MRIC L > THLFTEILS (Fig.1) [2],

AMFFETIE, MG R MDDS OF: iz B354 ) H
HObe, Fa—7 %AW B ER, 7y MREIRE e
g S8R, & N IaZ W R Z T 72, KT
FaCIIHE IR & B EROFE R OW TS 32,

Trajectory of magnet

Ferromagnetic drug

Blood vessel (on-axis)
Blood vessel (off-axis

Patient

Magnet
Fig.1 The behavior of ferromagnetic drugs in blood vessels
on- and off- axis of rotational magnetic field

2. ERFE

L7 O KGRI AT T 572012 25 with PVA KIAIK A7
L 2R SR A & U CREESHKY 330 nm D~ R4
AR Z R LT (kA A PR FE 120 ppm) , IRIT, BREIE
ZWNEE 1.15 mm OF 2—7 BLONEK 1 mm OFvhKH)

PRPSICHRER 1 cm/s THASE ., [BHRREGEIIN, #REEIIN,

EAFEIINR L DO EFAFIZ DT, JIEEFTEL TR ELTE 5
cm O ORE R 2R UT-, BEBTE AL, KR
BEE 400 mT OFRAY DK AREA A H U, Fethls, FREL
LTSGR DEA A Y B4 ICP-AES (&R ) THlE
T HIET, K OERE ML 7=, M8 KB Cid, Jedm
EDIRAVH T IR O PR FES PE LTz, FEBREEE OB
X% Fig.2 |2,
Tube

Pump ,65 cm.,

Stirrer _| | I— i

Q
' wminl
Suspension of magnetite particles
Fig.2 Schematic diagram of experimental setup

Measurement area

3. ERER-BER

FPRRERERICRIL T, BISRES S R I2 B1T D5 R
fnifih B CReb#AA IR D EL RSB T DR Rlfs
#oho> 9.8 fi5, RIS RB L ORISR LEMED 3.2 %,
21.9 5 DIRFECH 7= (Fig.3 £ 4 7). ZOFERND,
i35 ElsHn T o msh =R i AR D rREME SRR S LT,
— 5, ML BRI R TROIEE DN E N o7
(Fig.3 51 3 o7 V) . ZDT e, SRR TR %
SOREMBE NSRRI FTREMEN B 2 BTl
?ﬁﬂ&f:%ﬁﬁﬁ@ﬁ%% A APREE R E LT (Fig.4),

1000 770

Concentration of Fe ion
[mg/L]

500 253

Rotationl Rotational Static  Without Rotational Static Without
(Tube) (Tube, (Tube) (Tube) (Aorta) (Aorta) (Aorta)
off-axis)

Fig.3 Concentration of Fe ion in measurement area

TRV IR IBIR O kA A P B 1K RSB S Cleb i
<\ BB S B L OGS LD 1.8 5, 2.7 5 TH T,
ST, TRV 7 BRI IR OO YR L R A 581 P D YR iR D I
JE VBRI ULI-EZ A, [BESREGAIE, Se S E, 7L
SEDIELT 0.42, 0.05, 0.95 THHZ LD, [BIEEREEOFIIN
2L T, BB MG I ~DRF O AMEES -2 e D3R
Sz, LA B [RIERRESOEIINC K- Théds Rl dxEh
(IR SE A 2 RS T2t 1 S D IE M e & D5
HICHAN AR E T DD AREME A RENTZ,

160

155

‘s 140
& 120
s 100
g % 87
= 80
EE 57
]
] :
= 40
]
O 2

0

Rotational Static Without

Fig.4 Concentration of Fe ion in leakage

4. SHOERE
SEAToTEBRREFBEORMEDOL L MikIZEDRTy
TN ERIH L DR Z R LT 2 A (i 1 em/s, Bifk
300 nm) . FREGMEREF O HIEIC L ERRESENE 3.9 X107
T/m LR HENT, ZOBGRAE NMEOTRE CIF5720121
B ERANMLERA R THHESZ 26N, 5% IT#
EER A U2 AT AOREEE L Cia a2 tE 5,
SE Xk
1. H.Misak et al,
Vol.164(2013)130-136
2. M.Chuzawa et al, Physica C, Vol.484(2013) 120-124

Journal of Biotechnology,

92 20154 BERKFRIR T2 - BHEA R



1P-pl3

MRI / MDDS

BHOERBEETYS Y2 AL - MDDS ARG HIHE S DB
Development of magnetic field control system using

multiple racetrack HTS magnets for MDDS
WS VERk, SRR AR, B WMSE, CER SRR, I deeR, 4 S (LK)
NAKASHIMA Atsushige, SHIMA Syota, SANADA Naoyuki, HIRANO Ryoma,
NAKAGAWA Takuma, KIM SeokBeom (OKAYAMA University)
E-mail: kimn@ec.okayama—u.ac.jp

1. FALE

PAE ORI O B R ELL, ZOMERICAE e
Wi RNETZENB G Lotz UL, 1FEAE DY
WA DOEELSMCRIER 2B L TWa. £2C, (RN DK
Wy oy A a0 - 22 B0 - BE R Bl 22 e — L4 5 2 L TTRIME
FAZIIL, @R IR IR TO AN AN E B ST A,
DX HANT - B A IEWEL % AT A (Drug Delivery
System : DDS) &), §E3k 0 DDS Tl $RWEIHEZHI1E 4%
To DI & 2R T IC R A 2 & T D LWV o T 3R OB RE
BICEAEZBE DL ON— R THD. B 1L, WHERSH )
LU TR E S| 1 AW CTHEY % B O FEE T AL
T, ZIETO DDS LW D BV IEYEFR AN AT e Th DI
Li%E DDS (Magnetic Drug Delivery System :MDDS) {21 H
L CHFZEZ1T> T 5. MDDS 1L, BB IS n - s
FIN9 22 THEWE RINOMAICTHEEL, @i ICERE
BHIENTES, TNETIC, BEEANVL IR RT2L
T, 7V ZRF DD 50 mm OA7EIZ I T F 2 REVE AR
FHEEE CEDMEDOWIGE R AETEDLI LRI T
DN, BEE NNV IRIT R ARG LS EDENTEAR
Wiz, FEE BRI S R EECHD. 2T, AT,
HEHOBRBESL — AN v 7a 0k O bSO
MDDS H~7 % hDOBHIEEAT > T,

2. {RZELT- MDDS XY R ybD=

Tz 13, BEOBIBBEEEL —ANT v 73V EREGIR
ELTHWAZ L CEMRR IR W RE THHEE X TS,
ZIT, AR TIE, BT MA~OBR AR OTR E58E )3
I TEDET LU M A D MDDS i~ 27 %y MR LT~ #3
DOFEIRAEEL —ANT vV, Bieb@E BTz EE
T HIE TG ORIBEN A fEL /2 DEE 2 TWD. AT, 5
MR Z LA S DR DHZET, MREEEL — ATy 7o
LD H ORI IS8 TE ATRE B OIR F A2 52 &0 W4
TEA. UL, MEMERICESE2FET AT, a1
PG H OB X DR B A NS TEL D THD. BRI
(21, Fig.l (R TIOICEEBEEL — ATy 7aA /L Lok
BEPEIREL CERAFL A B E D2 LT MDDS (2 A7 o
FAENEBITEHEEZ TN,

3. BEMRMTIC L BRET

EIRHEEEL — ATy 7 af OGO RIZED
HEFREEMROM ERIZHOWV TR T 572912, Fig.l
D2ODRNTET A DWW TIRE LT AER, miEEEL —
ANT 7L JAKEMEIR CH D ERATLE S DL T, Fig.2d
AR HARIDSNDIN, A L DEEE Rz LSEHT
LN TEIZ. Fig.2 OAff#hfgH,GdBCO BEE M D
J~ B0 (ab-planel BRI, WA ZE TP CRIELIZH D%
Vs

Wiz, B BB B L DRIGRIEIC SOV TR 21T
o772, Fig.3 [CRTL—ANTv 7 a4 iz, BiehER 20,
40, 60, 80, 100 A)&ilEL, A /L LE 20 mmOALETO
WOV TE L LT, $kIT, BBBIRS R THHAED
AN DIRIEEL TND., ZOFER, I bRt E
B W THR AR AR 22 8Tk P LT (Fig.4) .

Unit : mm
) 190 190 1 Unit : mm
1 [
S04 racetrack 04 racetrack fron
HTS magnet HTS magnet
YT 1 L z=0mm
DO XX X BB
DX DX XX B OO0

I

[

1 x

(a) Coil only (b) Coil + partially attached iron

Fig.1 Schematic drawing of analytical model with 2D arranged
five racetrack HTS magnets and the combined HTS magnets with
irons.

200

—=&— GdBCO(abB)

—e— coil

—w— coil + partially iron
v

150 -

100 -

S50

Critical current, / (A)

0 L L L L
0.0 0.1 0.2 0.3 0.4 0.5
Magnetic flux density, B (T)

Fig.2 Measured ./ ~B-0 (ab—planel B) profiles of GABCO wire at
L.N, and the calculated load-line of racetrack HTS magnets
with/without irons (Fig.1 (a) and (b)).

190 " Unit: mm

304 racetrack
HTS magnet

XX KN KX X
BB &K

1 w—ri] >

Fig.3 Schematic drawing of analytical model with 2D arranged
the five racetrack HTS magnets with partially attached iron on
the end of one side.

Fig.4 Calculated the magnetic field contour map at a position of
20 mm apart from the surface of racetrack HTS magnets.
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Development of Magnetic Field Control Method for Magnetic Targeting System using stacked Slit
Configuration HTS Bulks

AR AR, R TERR, EHOMEE, I TR, R SEEE, & 8 (LK)
SHIMA Shota, NAKASHIMA Atsushige, SANADA Naoyuki, NAKAGAWA Takuya, HIRANO Ryoma, Kim SeokBeom
(Okayama University)
E-mail: kin@ec.okayama—u.ac.jp

1. [ZC®HIZ

T, AR ERR OB COMIBIE AL, SKoMe%
ENTHERICar b — 352012k, (RN O LB E5 AT
WSROI 2 2 A2 25D Jm 1T 5 DDS(Drug Delivery
System)=°, #& R HREHEIEI IO BERA~E P ST DAY —
FTFA T VAT DI E T LWF A ERO EE A IR T
W5, ZDOLIRIEFIEDESLDOT-DI121%, Bl i3
RS2 FIVIN, T O RS 2D BT BE 5 208 i 3 D155
ON/OFF &, BE @ T ~DREE NN B R L7
S TLA. AT, @miRBELE LK (LT, Sy
REFET) D~ AR =N FAT LA RN RS 0 5 1%
BT D20 D EEMEFZEE LT o7z,

2. BRBBEENILIEROIIKICK DG ERE
SNIVIREE, BEERASRORF M THD A KR
LT A0 AN 2 i CEHBE1 % Fio Cnd. HE-o
T, Fig.1(a), (B)DILH72 VI K% WD E, RS0 X v
AEZRL DD, #3500 ON/OFF 2 EEL<, HamEzh b 4
TERW. BZT, DT BRO SV ZRIZ Fig 1D EHITA
Vo b AR ST, 2k, B s o JRIK L
T DB BT AAY MR & LIS FIINREE LR & o

Wk a3 LS LT, AV Y M CTOBGIIE A I REL 725

ZLTC, 2SI IRE RS EAZ LTRSS ON/OFE A
AREE AR B[], ARAFFETIE, Ay MEEA A LTk & 7Tk
DSV REFEIE 95T, WG HEENH 33 OB HIE
e DM FIZHOWTIHRELT.

3. BEHEER )y LR O RSHIE T

V7R GABCO BREE LI RIZAY Y M ARUT=E 0
Z W= EBRICEY, B850 ON/OFF ﬁ%ﬂ%ﬁﬂ&&z%i%rh;ﬁﬁ
FECHDLIEEREICHERELTWD. L L7eih, ON ikhE
OFF REEILIZV T TR D/ SV 71RO L szb%rhﬁﬂbﬂ
SNDMEDR DT, ZOXH 7 B CORARSIL, Bl%
THRRE =T AL TV AT LD FEBEZEHLLESEDLLDOT
»DH. 22T, KWL TIL, ON/OFF H#@&i;%@tmrpmaﬁ%&gb
HEHERF LR S HLER CORAERSE EMZ D121, NEE
DI DI DAY M SV IR OFEJE & IOV TRRFTL
7= (Fig.2) . AU bSOV Z4R1X, 4% 60 mm, AV Mg 1 mm,
JEX 5 mm &L, NERIE 5, 10, 15 mm EL7=. 4% 60 mm, /&
& 5 mm OARARA(PMZRFIREL, ~ V7RO BIEE
é: xé_&fiﬁdﬁﬁ%ﬁ%ﬁot Fig 3 uiirs/wa{zmi%

BIF5H ON JJRREL OFF IkfE BT E ea B

Flg 3 &0, i Bl ﬁﬂ%éﬂfvvwﬁmm VANV GRS
ON/OFF OHLLERTOFRAERIGIRE N EL, RiRZNERD
SOV EFEE T HERT1%, SN2 E BT OIS IT
I B OV RO IRIC R EURIFL CNDZER BB

W22 o7= Lo, i BEERO SV IIRONEEE 15 mm 12T A2
}:TE?LD%@%%EE%%?@W%M%ET&% PM CIEIERICL
AOVETMRDIENTEZ, 551, PO COR AR

SRR D ITIECOWVTHRFIL T B0 Th 5.

i

Fig.1 The schematic draw of the various shaped HTS
bulks (a) Disc type, (b) Ring type, (c) Slit type and (d)
the shielding current in the slit type HTS bulk.

Unit : mm

60 60 C 60 .
s g aE |
5% 5 | SRR 5 | R
, 60 , 60 , ‘ 60 :
F 5 BEN [0 RN S|
N . R EE EME W
51 SR 5 |

Fig.2 The schematic draw of the stacked slit type HTS
bulks with various inner diameters.

030 ON/OFF region
—s—PM
E o025 —e 5105 A (a)
Q" —o—5-15-10
S 0201 v 10-5-15
g 10155
D 015 —+ 15510
”; —<—15-10-5
= 010
2
DS 005}
& J 3 2,
g 0,00 B2 b " . g
40 30 20 -10 0 10 20 30
X axis (mm)
030 ON/OFF region
—a—PM
E oas| e 51015 (b)
Q" o 515-10
020k v 10515
z 104155
£ o5l 15510
< P 15105
é 0.10+ 3
o 3
2 E
S 005
5
- Y
g 0.00 [ 1 L 1 1
40 30 20 -10 0 10 20 30 40
X axis (mm)

Fig.3 Calculated the magnetic field profiles along the
radial direction at top surface of slit type HTS bulk on (a)
turn ON state and (b) turn OFF state.

SEXHK
1. S.B. Kim, T. Abe, 1. Eritate, M. Takahashi, S. Shima, A.
Nakashima, /EEE Trans. Appl. Supercond. 25 (2014)
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Development of current lead prepared by the TFA-MOD processed YBCO tapes
(Transport performance and current distribution of HTS current lead)

A TEdA, PP REAL T
EE . Bl EERE, /NR R (RN — T VAT )

2 ORIER) ;
HAS 20 =7 FIAT (R BT 5EeT)

MATSUMURA Ryosuke, NAKANISHI Yuta, YAMADA Yutaka (Tokai University);
TAKAHASHI Kyo, HIKICHI Yasuo, KOIZUMI Tsutomu (SWCC); TAMURA Hitoshi, MITO Toshiyuki (NIFS)
E-mail:4bazm020@mail.tokai-u.jp

1. [ZC®HIZ

Ak TFA-MOD i YBCO 7 — 7 #ibt % A= E i) —F
@Fiﬁ%é@‘f I, ERIL7- 2 KA S EEE R — R 2=y

THERE LB A ORI EAT 72, ORGSR, EIEIEE
AETRNI DT HEESID YBCO B i bz,
ZCARIRTIL, Bl ERIL7Z 1 kA BB E R — R &
fEL, WEAFEE, nT A —af LV R OR— LV FE 2 N T
B AT R L 7= D TH A 35,

2. EBRAE

TFA-MOD JAIZ XV ERIL 7= YBCO #4641, 18 5 mm, JES
#9110 pm (Hastelloy substrate: 100 um YBCO layer:1.5 um,
Ag layer: 6 pm) Thd, 77 K IZIITHEESHE I Ic i
150~190 A @ YBCO #p#f % W HIIZ FE T84 4 F1(FF 8 A) S5
fElZEL & L7, Fig. 1IZEELIZEE Y — R OFMEL & O
X% 7~9, YBCO #bf % Cu BMRIZ N A AL, 2
WeDAT VAR E, vy > b EIERARM & LT
)Eﬁll\f;o Z}IL) Fiﬁi@%{ﬂéﬁr VOverall\ Cu ﬁ'ﬂ%ﬂ}k
YBCO ##f T DFEAEFEE Veu(+) X T Ve (-). YBCO %&bt
DI Vypeo (FBE T FIEREE: 170 mm)Z I E L7,

BEH 3000 ORI AF —aAf LERI IR, ¢ bmx
A—THEORE S ISR D EREFE L, B
iz RDT=, 72 BEROAA—TEEIL, 200 Als & 500 A/s
TIT 272’ A — T HRE DO BIT RONR D o7, Fio, ifi
R D Bt 72 AR — L 3R 7 A B | E&Wrai@ﬂfﬁ%ﬁ@miﬂ
BB DA AT 72, S5I2 YBCO #f 2 lER 1 A4
BT L . = DRI DI Ie BT L7844 0 Te fE & i
U—R 2RO A & i~ 7o, 18RRI R A R -
FATIZB N T To72,

3. ERHERRUBER

Fig. 2 IZE RV —FOBEMR (@77 K, s. £) &R,
TRIRZEF - B OBIS FI2BW T YBCO MM I B LS 41
5HZE72<1000 A @@*%éﬁkw_o O, 1010 A WmERF
\Z—¥ D YBCO #HIZEIENSHAL, 1080 A Tr/=FL
7o VauH) KV Ve (IR BB I A M EIT BRI
L.200 A/s, 1000 A JBFEFFD Ve (H)id 0.206~0.234 mV,
Veu(IE 021~0.23 mV Lotz Tt THERHERHUE. Vel )
HI7CIE 0.206~0.234 pQ., Ve (-)HIC 0.21~0.23 pQ IS L,
RO TE T, 228, (Ol Cu &R : Ve () 23 E D
YBCO #4125 1 AFRBDSHIT=,

Fig. 3128 z&co YBCO ##4 THE SN — R D&
AR T, BIRANTEEAETRIV TRV A 1 AR
=8, 58D 7 AR YBCO MAIZiNDE AL, na A%
‘—:l/l)ﬂ/fnq:ﬁﬁbf:—/ﬁm\ 128~179 A, 7R—/LF# - THAMHL
756, 96~187 A LHEESIT, Fio, rAAF —a AL EAR
~/1/?%5fotw$ﬁbmé5"1ﬁ@ FHIENEN, 997 A &
1007 A L720 | s@FEFEIRAE 1000 A (3L CE ié?u\m):f;
ST, BIEANEEAE TR ST #A 1, Fig. 2 12815
Ve (DB WER TH DD ()l Cu BMO B E &b
- EEZBND, B AT —a )L ER— /LR T E WAL
WZEDERY —RNOEFRD A EHEE TEHLOLEEbS,

V,

overall

VYBCO

100 zzg:: Cu_ YBCOM o | 5

SS board

Fig. 1 HTS current lead.

0.5
045 [ TTK,s. . :

035

o
O

Voltage (mV)
=
3
i

Vysco

0 200 400 600 800 1000
Transport current (A)

Fig. 2 Transport current performance of the current lead
(@77K,s. f).

77K, s f.
180 200 A/s, 1000 A

& Rogowski coil
@ Hall sensor

YBCO1 YBCOZ YBCO3 YBCO4 YBCOS YBCOG YBCO7 YBCOS
Fig. 3 Current distribution evaluated by Rogowski coils and
Hall sensors for the current lead composed of 8 YBCO tapes.
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Loss characteristic analysis of a superconducting linear actuator used in cryogenic environment

JL &, SEHL i, K 2 (RK)
HIROE Takashi, TERACHI Yusuke, OHSAKI Hiroyuki (Univ. of Tokyo)
E-mail: hiroe@ohsaki.k.u—tokyo.ac.jp

1. [ZC®HIZ

BUE, FHUIM O RKIROROSNL L OfEREDT-D | EXR
L FR RO BRI [ O LR B R N D BT D[,
it E A R AR S BRI S 1 C IR B SR 0 S N T SO
EFavt T UARBEIRL LI, AR ERET D, T
W EF a7 LRI, Fay s F S E IR IR R B
Tlzkorns2], Z0id, Fave V7 HOV=TT77F =
AR L ThHLZ RS D, Al FTZBIZZ O
V=T 70 F ax—RIBEEEZICHTHI LML, K
RPN 21T 572,

2. FEATE

AENET 7 F a2 —H L TRA A2 LT —H (VCM)ZA
TOT I Fax—4 (Fig. DEERMHLIZ, 20 VCM 73 30 K @
BRBE N C Fig. 2 (O EE & L2 LS DB RIS W T &
{17z, -, BEEROBROLEA G T, RRR (B
HEHTE) A3 10 & 100 DEFFRIZ DWW TH BT 21T 572, 7r— AR
2F 4L LT Fig. 1 IGRTETFAEZEARAETT L (51 V)EL,
WA FEARET LD 215, 35T UIEBIWRE S kR~
TR B O W TR 21T T2,

Moving
direction

54 mm

Iron core

35.5mMM  \oving coil
Permanent magnet

Fig. 1. VCM type linear actuator for the cold chopper.

-EI.ZS : 4
£ —>ilje— 10ms =
=] i n i
£ i : i
8 ol op o ! ola
2 i '
S 125 H ¥

Time [s]

Fig. 2. Typical operation condition of the linear
actuator for cold chopper.

3. T AE

WIDIT, Fig. 1 ITRLTZ VCM BT VDAL H 72 A0HE
NEBEARERIEICELSTRD, FLTROET 7T =
T— DT A=HEFEHLTLL T O VCM OiEB) 72, [[]
TR RS L EB R E AT 24T o7,

2
M%:K,I—kx ey
t_y _Rri—k, ).

dt

ZIT M ITEBIROE & x ITEIMIROENL, KX
VCM OHE ) ES, NNTBEEIR. A3 SKEE, LIZVCM D
HOALH 72 VIEZ VCM DA UIZEIINENAEE, R
1% VCM OaA VO, K, 1% VCM O B AR5 v ik
VCM DAV OEBYEE CTHDH, NiEHERIEERO~A
F =T AN AR —RHIERE LT, T LT IC
EEVEVERRIT I > TIBb - VOM [SERE SN BRI
ZFAWT, AIREFETEICKY VCM O KIEIT 21T -7,

4. EITEER

Fig. 312, VCM O KRS R 273, BIROHIIZL
ST OFRENE b ThIBEERITE LN E L TR E
CER=Y et ok k= Ragabiingi= KD U4 N = PN R A IV T SR e N e
B, SEENIRE B MPKELIeDLIBEER NI RELI2DT20,
RN KR &L D, FIIEBPIRE i M P KEL I eoT- L &6
A U256 OB R AR KA~ B 2 N2
fi Rtz TOTDOMBEGHZE AT LLESWIRDOE
WRREWGEICHRN 725280305057,

Table 1 |27 —ARXT A DZENENDEGE O GHRKLE
RT, IREEDV NS T DR E MRS A L1256 048
HDYRRR=100 OFFRZE M H U568 X0, NS ok R lre
STy FDIDT I F 2x—ZDRFEICHIE D 6585 12
AR A T2 A N EENDZ LN STz,

1.4 O Joule loss
& AC loss
12 £ Eddy current loss in pm

M Eddy current loss in iron core
I Hysteresis loss
O Others

SCwire Coppor Copper SCwire Copper Copper SCwire Copper Copper SCwire Copper Copper
RRR=10 RRR=100 RRR=10 RRR=100 RRR=10 RRR=100 RAR=10 RRA=100
M=300¢ M=500g M=700g M=1000 g

Fig. 3. Analysis results of loss calculation (V= V).

Table 1. A total loss of the VCM actuator (Unit: W).

Volume of Kinds of The mass of the moving object

the VCM wires 300 g 500 g 700 g 1000 g
SC wire 0.255 0.339 0.461 0.722

3N Copper
RRR = 100 0.247 0.329 0.453 0.728
SC wire 0.262 0.359 0.503 0.838

21 Copper
RRR = 100 0.259 0.361 0.518 0.890
SC wire 0.262 0.368 0.552 1.070

Wi Copper
RRR = 100 0.270 0.404 0.633 1.255

S E Xk

[1] Gary H. Sanders, “The Thirty Meter Telescope (TMT): An
International Observatory,” J. Astrophys. Astr. (2013) 34, 81-86.

[2] T. Nakamura, et al., “Cold chopper system for mid-infrared
instruments,” Proc. SPIE, Vol. 7018 (2008), 70184H.
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The fundamental study on the non—contact superconducting rotating machine
using HTS bulks and permanent magnets

i I 2 N A e N ol 7 oA T )
NAKAMURA Kohei, OKAMURA Ryota, KIM SeokBeom (Okayama Univesity)
E-mail: kim@ec.okayama—u.ac.jp

1. FAMNE

W H(Field Cooling; FO)EICLY ARSI~ S iRE

B (High Temperature Superconducting; HTS)” SV K1
HBEEARORECTHAFTERI WL N L7 IR & Jm@
L7z R CRF 2 301270 D, fE-CL BRGNSz
HTS/ SV 7 ARIE, SRR L @R B~ 7 % M CRE kS
N5 Mixed- u O FIFREREIEH ICHELIL . MfaE A%
T ESHHIENAIHEE /0D, T, Fxld, HTS ViK%
A FERE Y RIS O B R 24T > T D, BT DR
AR [l R, REEIC KD LX — R RO DL
Bl dblz, ZNBICER T2 ECIZIN /2 8 O IEN 2
N2 | BEFIZAREE T AT DOIE A B — Tl FH 3l he
LoD, RS TIE, Vo TR OHTS SV 7 1% BT 3EHE

firh 5 [RIHEAR OO R R E IC DUV CEBR I ISR 2T 7= D T,

ZOFEFAZDONTHIET 5,

2. JEfEAM MR DRI E LRER A R

HTS 7L 7 ik &k ARG A7 (Permanent Magnet; PM)& &l & -
AL THER SNV A FEEAR AR OBERS X% Fig.1 1287,
ZDUAT AL, HTS NIV IROFR )i =0 7 Rk
JHHERE S TEE AR OSBRI BEEEZF AL O TH A,
PM1{E% HTS 7SV 274K 2 [l CERA ISR S A 2 D WAk iE
Lo T PM HARINERE HTS SO EE 5T D045
W OREIRN AR T AT N/ b3 5 2 LR T
& 5B, £l2, BHET2A (6 « #5485 100 ¥ —2) Llalkxs
FTdD PMB)H 672 5 RlHEEE S o AT A H S Bl E
52 LT R SR ANAT & SR (RIS OO J U Gl
SHDHTENTE D70, FEHARENRE S L THWD Z &
NTED,

FEEE LT, £, [EllEih 2 > AT AOHLTREE L
ToIRBED B | IRIRZEESE TO FCIEIZ X W HTS 2NV 7 (K% PM
IZ K-> TR EE D, 20k, FEEHEZIRY S & s 1%
B 1T T B lalisdl 3z B35 72, 3o R— T EIR % H
W RS G & [ B 2 A ISR L, s AR D
HLUV AT LEFEERSHE 5, ARHFIE T, BIERE ) Oiio
LZEMON B2 BHEL, BE Ok, VAT LD
B2 - A o RIEE K N7 L 20 E 95 2 & Claliinfg o
YRR C OV TR LT,

3. BERFDEHKIZ KSR KREERH DA EEER
FEERFERO—FL LT, Fig. 1 ITRT AT L% W TlallE
SO SAE 1 E, 2 8, 3 HEZE X T=EE DI KIEHRER DR E
FEERRE B4 Table 1127797, 7=, Fig.2 (2, FEBRICHW=[A
T OFGER, HETIANEDOF vy F'EJ 7 mm L E T
IV DES 15 mm OFFHPII I THE AL DI A REd
ZRE LT3 A7 X & 73, Table 1 X0 PM OfE# A3\
FE R RIFHEEIT I 2 D2 LMD, T, Fig.2 7255
MHEINT PM B NEE LRI Z IRFF IR ETETWD
7230 [Bl#E - & [ E A L ORER D > TV 7 D320 | 1]
FREAE 2 THBR LIS Ao T2 T B, UL, 3R

— ST DI
BERPLETHD,

HTS bulk

1% 2000 rpm DEFRELALETHY

i20mm ;

height : 13 mm

Stator coil

Iron ring

BULE : S pole

height : 15 mm

Fig.1 Schematic drawing of proposed non—contact
rotating system and photos of the ring shaped HTS
bulks, 3 types PMs and stator coil.

(a)

0.5 mm ~ shaft
7 mm_;

¥ g
<
é 15 mm 15 mm
g
=

PM(3) 1PM

15 mm

-0.03 (T) 0.36 (T)

Fig.2 The pictures of various rotors and measured the
magnetic field distributions of 3 types of rotors.

Table 1 The measured maximum rotational speed in the
experiment used 3 types of rotors.

Rotor 1PM 2PMs 3PMs

Maximum rotational 600 690 840
speed (rpm)
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Design Study of 500kW fully superconducting synchronous motor (1)

HAS SEA, HRE e, PERE s, S5 SET LIRS,

ER &2, 8 =, 4% RT (5 LEM);FiR R (ISTEC)
TAMURA Katsuhito, IWAKUMA Masataka, SATO Seiki, YOSHIDA Koichi (Kyushu University);
HASE Yoshiji, TOMIOKA Akira, KONNO Masayuki (Fuji Electric); IZUMI Teruro (ISTEC)
E-mail; tamura@sc.kyushu—u.ac.jp

1. [ZC®HIZ

[FIHEEE A BB T 205G MEEEEI OO
Ffg R LA E OB 2RI RELH DI LD, S BT
EBIZIEER LM LD D, F7z RIS EIE R T O miRE b
ROy TR 2 REGEEH T, JEh bz L/
Al e bl b, RRBIC LD E R HIFFCED,
ZHVE TR T A L O R ST X RS SR A 3 A 3 A [RlR
T 0 B BB AL T 2 BB TR Chol, A
WFFE T, [ e D/ N - i B - B SR L& X DT80
W2 BTNz CEEFAbBEE(L T EE HRL T
%o Fox1E 500kW ASEEEHZ DUV TRRERET A1 TO 1B
U WSS JE 3 Aii B OV Wit R AR PR LS D C L BB iR AT 12
FOELTZ,

2. 500kW #k £ B BB EH BB O L

Table. 1 [ZAEL 722 EGHEOHARZ R, HBELHRL
MELUTLJEE 100 pm OANATaAZ K ETA0E 5mm,
EESE 1.5 um /B, $R)E 4 u m JECHL ELE AN X -4
&A% 300 1 m JED IBAD-PLD % EuBCO 7—7 % E L7z,
ZORFFENR [LOWE T, #35 B KTEHEEL Tk, BRI
SN TNDT—T Wb 2552 Fig. 1 #ELT-, BHO AT
By = e A= NIZEY o ORGSR EER ST
DTHY, [c=900A@50K, 0T THD,

3. BiBEAEHT

FENTIZIX T AR D BBREZARHTY 7k IMAG % V=, f#hiTic
FOBBEN OBIGEE A FHE L ZNhbE6ND R
W B R M OB T B S ) D T B RS /0 A7 D IR IE &
Fig.2 | TS O 22 T4 KRR DA BRI R A
TR OMEE RFEL -7,

4. FENTEREER

AT IC VIS DRS04 % Fig.3 (237, FBEENIC
AT DR ROWH BT 2.6T Ligolz, FEBICRRAT
DATRAR R &2 DM B 535,

Table.1 Specifications of REBCO Superconducting Motor

Output power 500kW
Number of poles 4
Outer diameter 876mm
Effective length 800mm

Gap 2mm
Load factor 0.8

3000

1000 |
= 800
<

o 600
P

400

0.01 0.1 1
B[T]

Fig.1 Ic—B characteristics of REBCO tapes

107 =

—_
o
)

3

Ac Loss [J/m” cycle]

Ju—
(e
>

1

107 10 10°

Field Amplitude [T]

Fig.2 Ac Loss characteristics of REBCO tapes

SRR
e AIHLTONE T
6200
I 230
1160

LAl
B 0026

Fig. 3 Magnetic flux density distribution
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Research and development of superconducting non—inductive motor

MR B, R LI, e, SEE O R, E RERER TR 24 (L ERR R )
INOTANI Koki, SATO Hiroaki, TANINAKA Yukiharu, TERADA Junya, HARADA Shoutaro, KAWAMURA Minaru (OUS)
E-mail: minaru@ee.ous.ac.jp

1. [XC®HIZ

1960 AT ANDEE ST —Z — KOS EO BN
ITONTETWDA], S HELPH R ER T, FHECIL
FAMERREWEITWZ T BEEORESREE~OISHIZBWT
BHR OAHIN KRNI TWDEE 2 LIS,

Fex ORFSEE T, MEENELBELEOEE
LUV A KRS AT 2 ATHEL T 5, #ﬁu\%ﬁ
OB M O B JE 2 1D TR0 | S EMZ 1R R LR B
WRAEEATT2D T, ZAUZ DWW THIEET D,

2. BInEREFEE—2—

BAREAROPI oot 28 A4+, 5 Bk 3\
FIABEEIAY—2 AN TPy by ronryhoy
CUERBZLII D TEWH I EER A T HE—F—
DOBFENARELE 2 DA, Foxid, ZNEFEE T 57201
MFHEAIC LY, a7 AR OBYEICHE AL, EMIZiE=
TUVREREDREEFFORIEE B RL TND, ZDOMLI%
HEOHMAZK TR T, RSN TWAEINC, e ika
T R AR I BRPIL CRLE SN TRY ., BEa 5%
AL TWDIEHRIL, =277 ib)ﬂf%éﬁﬁ:%ﬂ%w CERE

2720, aAf N OF2a T2 > CEEL TS, L
%%%{uu@ﬁﬁ ZHa— l///j]ﬁ’%ib\ FORAIEREL THE
LW NEZ T MV IERET DA THD,

“‘
lIAW VAR Superconducting
Superconducting Current

Current e

Fig. 1 superconducting non—inductive motor

ZOXHRBEE AN E 2R T IHICE ST Al
YR EoaTIs 3 B ITEE T (5 BREROLD
T &L BEWOIAVHPEDER BT HIELH I 72 i
FEA LM T, B OA VX X ANREAARIZI TP alind,
ZOMEFHEAIZIY, EE T (3T eE) TRATLHIERATIY
A ICTRIRE NI 720 | R A Fn o R ED B /T RE T
HIENBREEND, Fo, TNEFRIFFIC, HEEaALOHRD
WG NT HIEEND IO BEEY A Y — O REFROK T
DL AR I ORI FREE L TS,

Stator Core
CryoCooler

Superconducting
coil -

@, (240° )\
L)+ L(6) +15() =0

D;(t) + (1) + P3(t)=0
Fig. 2 Cancelation of magnetic flux in core

X 324 [AFRVEL 72— — OME OS2k, T—
K —RERPNITIIIEAD 723D FLZZ 125 [ TR0 | i TRarE i

Power Supply J

(c.c. mode)

Ky =N _RT7V 7 EF AL TRE TSI HEN TV,
8 T3 BVEE O @\ OB TEL I TRY, BEPERZ T 23
DA EN TWD, IS, BRET A ¥ — 03 &0 T
BY., HEFDOEFEEN LT%«%#;&%T/%W%%LH@OT
WD E A1 SunPower LD EMERE NI T A A —T
—(CryoTel GD)ZEHL CW5, ZOMHEE 71X, A—r3—T
=TV TS5 AF w7 (PBI) THREICEESN TV,

B—:

B ERE

BE#EIM1v—

L

BT s )
|
s nEALT —l_, BhE S

Fig. 3 structure of the superconducting motor

3. BREFEER

JEFRRGIEATTO728D . BV 2[Nm], [FIH5EEE 60rpm V)
KLy ARBIEEEE OS5 T CHEEE — X — 0 & HE
NOWEEAT>Te, TORETEXATTRT, ZORE, B
B —X—F, KRS TODIINCITIZ, St FE
wmERFHE N NELL, EHE LI WD LN RSN,
g D=8 | FEE— X2 OWVWTHHIEE T o282 A,
ZheEE ) 8T % LEHAIS L, ZDZEFIEIREL TWA,

torque~ 2[Nm]

12.5W@60rpm
Torque sensor
Max 200[Nm] Apparent P .

Rotating speed 60rpm

Induction motor, 11kW
91kg, max torque59[Nm]

Induction motor
S5Ax 10V x 2 = 100W

Super conducting motor
BAx0.8Vx2=128W

2x88[mm]x50[turns]x0.313[T]x8[A]=22[N] 22[N]x86[mm]=1.9[Nm]
Fig. 4 Investigation of non—inductivity

4. ISA%E

CORBAE T — R AR B R AF LR VR A R o
THEY, RIS LU e RN B, 55K )=
% FIRFICATRE T D, ZDT-0 K - J bV R O A
STEFTET IR EREEH B IO, T —F R[]
AN X =5 B ILENULTED A AN LTz, KA H
BHEL, mESRE, BTl _—2—~ DL AR TR D,
Fo, INFETERE—F—ClIEA AR ChoTomV i ) E
WA ELRENAMLE /3 B~ OIS B MIFF T 5,

SE K
1. 100 YEARS OF SUPERCONDUCTIVITY, edited by Horst
Rogalla and Peter H. Kes, CRC Press (2011)
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Cool down test results of superconducting magnet system for TREK experimenrt

BV, s, SREMESE, fREEA, HtREE—, 4 BM, KTHEIR,
BFTSE5L, FRHEE, fex RfE—, WKE, EHEEEEE, & Bk (KEK)
Hirokatsu Ohhata, Osamu Araoka, Masami lio, Masahisa lida, Yoichi Igarashi, Jun Imazato, Masaya Oonaka,
Takahiro Okamura, Toru Ogitsu, Ken—ichi Sasaki, Suguru Shimizu, Yasuhiro Makida, Makoto Yoshida
E-mail: ohhata@post.kek.jp

1. #8

T8 TRV — NN SRR SRR CIT R I 2012 4R D 2014 4F
FEORM, msERfTe—o&F AL, K+0OE7EIa—F
~O TIRFEORBENEICLY, LT B IO A RS
52 &% HIYE LT TREK(E36) FBR D= DR HIT AT hOHEEE
EIToTE. ZOWHT AT MIRBILTASID A meg”, “IE
Mtk “BELENaAZVERAT DS, ZhbiE 1989
FRIZHU v S ATCIE AL 2004 AEBR IEL 726 0C, WO
DA 72 BEEZ 2 T D& B LT 2012 4R 3 4R T
THMEEIT-o72. 2014 FERIIFE T EBRVDAT Va—)L
TUATLMNGERM L TLAME, 2015 /EFEILRGERS, ST AR
THIE W ERZ I Th5. DEIAERICBNT, GhH
VAT OB NIHEE TR OV THEEIToT0D. K

HTIEL AT DFREE)ND Y AT LB ROV TS 7.

2. ARV AT LDOERLEL T BEEES
HBRE AL VR HSROBEIZOWT, VAT AMERE Fig.1
12, FmEROFER/NTA—2—|Z DT Table 1 IZFEEDT
W5, Fig.l FOHEZ 77BN LR, mEREE
R SEER R ¥R E S TR, Helium & iR, S
HhoA 2 A IR ey BRR— VNS ESILTND. H
ERRIEEH TG ORI, @IETAY, WETAY, 72T h
AL, R REE (Fig.l FCIXANE) © 4 RIZI0R5IEh
TRYEEIEHEIR 70m THD. LB EE A2
DORNE, = RIA, 4K “FROHHS « YA OES 2m 2
FEDRNT VAT 7—F a—T NSNS, HEIVAT AOREEEIC
Hicn, () 2AMER, Q) REIEEFEER (COMET 5t ) ~D A
L=, ) LEREIRO RS A BRUER VA%
WESLEWT-. AT IS HT-->TiE, WM, BFHBERELL
UL HLFEMITOUVT Table 2 ITFEHTVDHA, ZOHTH
FIH ATRED N 2> O SR AR I QN HIWT 1 T FE O BILR S KEK 12T
1TV, B R S A i i A — T — LA O 1
EATOVEEARRRIS RS CT& T2, E2R PO y BMHNTWOBERSY
1% KEK (S CEEPNAEHRE (FEIRRE - 7 rs T L7 w7 )
L2 CThD. EENRIIZIGITOT 50T 2 & IHY
FLOLHELL T D@D THD.
o HHIKDMBEY —  DF BN LN, T1IXE R
B TR MEAMEEL, T2 I2 DWW TIRET I AT L=,
® HIMEH R ITNE R DHIET AT LTS SATTCON 76 KB
HERIZLVBASE ST DeMPICS IC AN 2 7. ZHUZ Y
J-PARC DD ik L [ABEDHIE S AT L L7020, MOEH]
B ED BT A B FTREE T DY AT L EELT-.

® DeMPICS @ il il 7”& 7*Z & @ J& 8 E 43 12 2 W\ T,

SATTCON 72>5 D FEAE L 5 TR A — B — IR L 72, —

B CHHERE RSB T ST m s T 50T Ny T,

KEK 3 EAREAROBHEI S 2L — s al B FMiT 5L TH
AR R T RY T LT B2,

3. AENERERFER

Fig.2 |2~ 7 F DB HIBFO R U RERLTNVD. <7 Ry MG
HNIBEBR MG L% 60H IR TR D AR L. £
T ERAE T > — VR BVA TS 400W HFIZ BT 130W DR
RENDBBHLZEEMRL, MEEIEIREL THIERR DS LD I

ZEEMEER L. Eofthy TR BRSNS BB ISR
WTh, VAT AORENEETERRTHEILCHHEL BB CE R
WHEIRREIZRE T HZ AR LT,

Table 1. Cryogenic load and required parameter for E36.

Bai@d45K 15W
BAM @ 80K 250 W
ALy b — FisHiE 0.3 gfsec
a— L FvA @45K/70K 2.7 ton 1 0.65 ton
AHIALE 1D/ BUE R R 12mm/ 60 m

Al 7 E AR
b P A E AR

TR RFITEER 1 T gfsec
AT LITA 135 glsec

Table 2. Brief strategy for recycled or newly manufactured
components

TR FESmES, i, BEE N aA YLRE
HiE 4 > 7 TRT
ki WHIES, NA Tz b GRS R
Helium #idACE T, 7 x> FHOHACE T
FEAERS I T, e e
R 775 51, =72y bl T

LR

k0= L (K1.1BR) E3ikiin

FHAARY M —T I

RESLT

(=}
(20m3) RN H - LAN‘!—)‘JL D

(Fae) U] EEE g
Y (BRE) rL—p

L[]

. L
r»J BEESA:
ERBBDSA>

Fig. 1 Cryogenic architecture on toroidal superconducting
magnet system for E36 experiment

LANT—F il

J-PARCH

AR (R

300K —= ™

Temperature (K)

OH Magnet cooldown time(hour) 60H

Fig. 2 Cool down curve
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Development of the remote monitoring system based on EPICS

for the BELLE II cryogenic system

BAR B, A B, I B, TR B, A R (KEK) ; B sk BEIRES—e2) sl 5t (2%

C5 NOF

WEE AR (AN TR =0 R)
AOKI Kanae, IWASAKI Masako, KAWAI Masanori, KONDOU Yoshinari, MAKIDA Yasuhiro (KEK); HIROSE Masaya (Kanto
Information Service); NAKAMURA Takuya (Mitsubishi Electric System & Service); ENDOU Tomonari (Hitachi Plant Mechanics)
E-mail: kanae.aoki@kek.jp

1. [ZL®IZ

18 TRV — D g A S0 (KEK) Cid, YRI5
T 2018 RO EER OB AA% B F5L T SuperKEKB Al ﬁiaﬁ
K Of Belle 1T 25D EE A D CND,

2 3, I gR I E AR I A T, B — AT ST E O
Belle 11 JIE#s FHEBIZE YL /AR ERA (Belle YL /AR) &
Y SuperKEKB s 45 fiz f&UN R R RSB A~ AT A
(QCS) DAV LWL AT LHVE—NE=ZY T VAT I
DR AZIT->TCE[2], 2OV AT AT A —TF ) —RY
Ty =T DHELSIKTHS EPICS (Experimental Physics and
Industrial Control)[3]2_—2A&E1L TV 5,

Belle YL /AREZDANIT LIGIRT AT ALiE, 1997 41254
FREAL 2010 4 6 A ET 14 R OuEfiEIRA T o7 HEE 12
W BEMAT=HDTHD, 2016 FEBOEERZ B LT
NS TEIZM, 9 HICHIRTCORGER, ifgzir->T. Y
E—hNE=HI T VAT N E Te ki OV SRR TR
L7,

2. BInEE EZZ’E&’\'JF?.L\m} SRTLDWER

KEK #L B O Z2 4512 Belle YL /AR, JIESREE —
A*%/@EE 2 BDITAFT ALY NI LT QCS Hin

EERARE(QCS-L, QCS-R; B —Affif2% 5 AR EE 4 4

EiA SR RE A IE R A TED D RD) 3R %‘léﬂé

INBIE, 77AF ALY MEIZ Belle YL /AR, QCS-L K&
O QCS—R HIZHM LT, 3 O AR CHEISIL,
RBIRELRREHERF S LD,

INBD R EIEROHIENC S 7=, (BR) ANiA~AT 7
V) a—al RO A FHEES AT A EX-8000 AMEAE
NTND, 3 BONIYLBEHIEE Y FAF ALy ML, T
U208 EX-8000 @ MLC(Multi-Loop—Controller) CAfl 37 | Z |
INDHMN, 2 3 5 MLC 1 data highway &)@
A%&FFH | EX-8000 DZ DD EZ AL TD, ok
HLTWAEEBEDO—2|Z GWU (Gate Way Unit) 2385,

Fox MBAR LIV E—NE=HI TV AT AT, 20 GWU
Z/ LT, EX-8000 @ 3 5™ MLC OF —ZZ%W BT,
Ol SNV A mxmﬁ@ﬁﬂmm«uwwa@
HEDORAEZ E=F—FRELLIZH D ThH D,

CE— F%‘@')/’J“DX%A‘J?H?:?O)%E@

EPICS 1%, Bt &= 0l T MG EFF OV T VA A L
arhe—7—% LT LT N T EA IR THD, Fox OB
LIV —F =XV T VAT LY FORERIZRl> TR D
FERNSDTZ>TD,

® EPICS IOC (I0 Controller)

® F—#~_—2(CSS [Control System Studio] 7 —7

AN—+ F— R 2B TR 2 T)

® CSSE=H—IT7ATUH

T HAR—=ZANDT I B AD LG EevF 2T ORI E%
[E138E 55723 IR AR 1 b —2 & KEK BN R b

T —I OB IFINHE =S —TR[FEE LT, T —H_X—A P —
—I. ENENDOFRYRT =72 1 BT OB, FLT —4%
L QS (Fig.1),

_ _EX-8000

Firewall
CA Gateway

CSS

Firewall

Internet

Fig.1 Schematic view of the remote monitoring system

4. Belle VL /A FE{RABR THRER SN 1H8E

Belle YL /AREZDANIY NGBS AT AR T, B
DR AR EVEDFEFR DT | NIRRT — AT A Db H—
AT TIZe—/ LT RLTZIRBET, 9 A 8 HD 25 HiZo»
T CEIRNSOBEIL O EARRBR M T,

VE—h =X TV AT AL, Belle YL JARIT —# L,
BRI L TRV QCS-L il T — &% [RIIRFIZIEE LTz, %
BT 10 BY A7V TOWE, F=F—Na[fETh o7, 5%
QCS-R T —# BS54 12, WES A7V
10 Ll RIZenZ N TSNS,

512, ffl % D PC TCSS TS —IT7AT R ft#iL T,
EX-8000 k7T —ZEDLblehesd, KON AR, HEHL) ok
U—7 ECOEME, VPN B3t TOENWE, {ERLTI=Z7 KO}
TT7 4 7 OMERET 5712,

5 FEH

b — Nl 22 SR ORISR A &~ T DD RO
VE—NE=HY T VAT DOFEEIT> T D, Belle/1/
AR HEAREERIC u\f MO B ELTASREN B TED
TEEMER LT, FRIBWTE, ZOVAT AOBURIZE T
DR RS énu%é EDFEMAH ST 5,

SE Xk
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Development of the measurement system for the magnetic field of the gantry magnet made of
Y-based superconductors
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Fig. 1: Schematic drawing of the measurement system.
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Fig. 2: Sensitivity to the multipole coefficients for skew
(top) and normal (bottom) mode when rotating the coil
at 100 turn/s. Dotted lines represent the requirements

below which measured multipole coefficients must lie.
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Fig. 1 Schematic drawing of (a) the cross—sectional view of the
split main coils and (b) the top view of spiral sector coils
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Fig. 4 Result of error rate of the magnetic field

Table 1 Error rate of the magnetic field

Field error [%)] Coil1  Coil2 Coil3 Coil4  SSC

Maximum 1.20 0.61 -5.05 0.62 -1.76
r=1.06 m 1.20 0.54 -5.05 -0.51 -1.76

Table 2 Maximum displacement of deformed coil

displacement [mm]  Coil 1 Coil2  Coil3  Coil4  SSC

Thermal 587 587 757 644 620
Lorentz 191 176 275 246 072
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