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Figure 1 /. (A/em-w)x L(cm) values of short REBCO
samples fabricated with various tape speed.
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Fig. 1: Temperature dependence of apparent pinning potential
in SmBa>Cuz0, films with different contents of BaHfO3, 0
vol.%, #0 (@) and 3.0 vol. %, #3.0 ().
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Fig. 2: Temperature dependence of apparent pinning potential
in BaHfOs3-doped SmBa>CusOy films with different thickness
of superconducting layer, ([(J) 600nm sample, (4) 1200nm
sample.
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Fig. 1 (a)A schematic model for current distribution analysis

and (b) change in L as a function of p,.
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Fig.1 R-T curves of jointed REBCO-CCs at 525°C x 12
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Fig.1 XRD 28-60 pattern for YBCO pellet annealed at 800°C
in P(0,) =0.01 atm.
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Measurement of thermal conductivity of GFRP and estimation of heat leek of cryogenic pipe
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1. %5

KT N —7 Cld, BIEEERES AT LAOKRE O
HEHEEMEIE L T KIR THIRE N @<, BVRE RV NE
NI T A METRAL 75 AF > 7 (GFRP) 2 HHL T\ %, &L
THENRREZHERF T 5720 IR AR DK RZREEL T
WD, ABFZE T, KR T CRRE SR AFHHIL , AKIR R 3L
a2 R 3572012 GFRP OFERE 710708 Brp B3 ek
EUEfEL , B L 72, 2L CEMR ARIZ DWW, AIRZER L
RV E1T o7,

2. EBEM-HE

AuFge i U3 BHT, =R F % GFRP(ZEEA b AkkR
AR T, BBHEARIE 10mm X 10mm . 3EHE & (d) 13
0.5mm, Imm, 1.5mm C¥EFLIZ, Fig.1 [ZFEBRTHEALZR
BEA LB B @ 2 IO REIOA A— TR T, BB AT
HIEmE ATV T L7y —hefEst, 38 B i
REHREEE STV L7 — MBS Tn5,

Type A

Glass fiber

Fig.1 Image diagram of a glass fiber direction of type A and B.

FEFA, BB B DIRIR T2 1T D BMRE AT T 5720

HEFCH D GFEP 1%, IR EEHIEI A Al AEZ2 GM iD= — 1
R~y RICEOAHT T8R0T vy 70 BIC@EW -, Z0 ki
TAIMD T my 7 (RERICE—2—5H0) TREHEI A, L)
BIEE LT, ZNBIFETITIAA ALy NIZHY, BEHE E
OBIRTE Y N 7Y — 223 B mIC B A LTz, £z, )

B 5y % R BRI SEDMB DBV RN > — VR T o T,

FERRCIE, BB B (e—&—{) I2dh B — & —FEiiE 0, 5,
10, 15 mA 2L BB ETRENIMD DB EZ LSt
b—&—{llOWEEE (T1) LB OIREE (T2) ZRFRE '
P —IZXVHIE L2, b—F —Eif e B ST 47
DERE U1 IBE LR — BT/ D T1, T2, 2L T
T1, T2 DIREZEE AT EUTHENTIZHWE, 7B EERORIE
HibHI% 40K~250K TH 5,

BEE R (W /m- KX b—F— N2 =EFEV(V)EE
I(A) . BB OHEES(MmH)EESdm)EL TR 1ITRT,

k=UxV/AES/d) x(T1-T2)} 1)

b= — XN SN BB R L TEUIRE Z= B
(BB FE R DT, LL, fBEHES 0.5mm & 1mm O FERfE F
i, BUBHEE 0.5mm & Imm 1ZRBIESHT 0y 27 8 DORET
OB K EL ERRITNTGOEINETTLEN
BB oT2, Z2C, fEREV 1.5mm (22T
TVT VT — O RO R 5 2 FEOBMREROR
B% Fig.2 IT7°7,

(1) Type A (2) Type B
O Al t=1.5mm A Bl t=1.5mm
® A2 t=1.5mm A B2 t=1.5mm
M 0.6 : ¥ 0.6 ‘
£ & R
o5t 41 S o5t
= S 05 .
2041 4 204 A
Z z s
S 03} e 1 B o03f
3 .
g 02r g 02f a 2
= = S
0.1} o 9 1 2ol %
: RS g
ﬁ 0 L L ﬁ 0 | |
0 100 200 300 0 100 200 300

Temperature, K Temperature, K

Fig.2 Thermal conductivity with different temperature of
GFRP type A (1) and B (2).
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4. 5
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Numerical simulation on screening current—induced field in 500 MHz LTS/REBCO NMR
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1. [XC®HIZ

BUE, [ENLBHAATTEE N BRI IREREEIST)IC LD
(RS ARGE E RSB 1Y o/ MIRFZER 5 L C,
BB EERM S B OB E RS NMR SgGEEER
ADFEFIE | LT eV 2 VIR HEITL TS, 2D —BRE
LT 1.3 GHz NMR DB HED LI TEY, kOIS
BE(LTS)~v 7 Ry MIEIRBELMHTS)~ 7 Ry M
7z, LTS/HTS NMR 23RS TA. LasL, HTS bt
X7 —7IREL QD T, BEE~ 7 1o M LT,
RBE DR IF IR R IZ L~ C, B NISER BB S B SN,
Tﬁw%%ibéﬁé. Z D REERSG 13 R i’J i sdisd |

EMEZE SR ER LY, NMR OMEREICKE<EDA.

ZM% TIL, BEICHES- 500 MHz NMR[ 1% 5% 523
i BB TR AR ARAT DR A BRGA LT, F7, ~ 7 Ry MEI/L
JARBTHDIN, "o r—%afVEBELIzga s~ 3y
MEARIZE BB OV TR B 21T o 7.

2. BITETILELUEH
AT 521%, BEICHfES 7= 500 MHZz NMR @ LTS/HTS
~ 7" %>~ C, inner HTS coil & outer LTS coil @ 2 F&¥H CHE K
SITWA. inner HTS coil 1Z7—7" 1 5 mm, HEEEX 2
um @ REBCO #F1 THEHRIN TS, Table 1 (T inner HTS
coil DFILE AT . SEIOMHNT Tldfmb B EREELHE
TEEHD inner HTS coil &% SR AZHEHTZ1T 7. inner coil
XN 80 mm, X 117702 mm THDH. HEIRE K%
LTS/HTS ~7 X%y MIi@ELZERO PR ARYE, inner
HTS coil T2.31 T, outer LTS coil T8.51 T THD. ~7 X
Mg TV I ARBL L TN =R B EEL, YL
ARBIIRIFW 72 F—2, WhiFGm 77 F—r bl T
I =BT T2 B DA N AL [HE 0.1658 mm T
77 #EfE L7=. REBCO MBS MM 1388 EE 8 O 7 A~
REEDFEF N RENZ NS, MR J5 [ TERES D —kR
THLERET DL EAWT, o RN, BiES Emk
R EEREE B E TR IER A IR E R LA G D
iz SR TR S B AR A AV CEFE R T o 72 [2]. K
FERITRO LI IR 5.
{Vxp(VTxn)}'n
od 8 [(VT' x7n') xR B
ljl-_ﬂa %-nd5’=—a—to-n (1)
TETIEZENTERBHE L Y — A BB 5T — 7 HE
EHEOBRBESY NVRT 2 Y IVESY, neén'i3%
NENBIRE L Y — A E 0T — 7 HIERTRE 7 6 0 BA7
R MLTHD. :t/ A BB R A~D AT
IV, B3NS, plIBEERDOIEPTR, ulIEEFO
BRER, dl iﬁ%ﬁ)ﬁ DEHTH . oS ES

KOREETH S, BEEOEBR—ELEEEIInEET L
RV, BESEROBZIEIIEIXQ)TRENS.

n—1
- (']") @

TIT, JAIEEAEREE, E XA EROEREN TH

B

Sweep rate 2 0.01 A/s &L, iEHAFENI 138.6 A ThD.
hissE T 100 B EREZR—/LRLTz. A/ /VFLTO 2z
#ih5 [7) O R BRI DV CRE 24T > 7.

3. RMHEREER

Fig. 1 (\Z/V /A RafL, o r—Fa LZnEhick
AR ORI Z EME R T, li~ 7 Ry MEEEBIZ, i
SET DR S TR B I =L TV e
DR CEIZ. ZORRIIBE R 7Y — 712k > THAT2E
WTED. FoVV IARIA NI DRGSO RE 22 E M
FibkssE T # 1 BRI C 146 ppm/h, 10 B§RE#% T 1.82 ppm/h
Thol-. U r—Faf B DRZ EMEL, ks
T# 1 K12 147 ppm/h, 10 FEfH7% T 1.84 ppm/h Th-o
T, LIehioC, MBHE T L EB IS ORI 22 E IR E
A= ARV N A AN (T A Byl

Table 1 Model Coil Specifications

Conductor cross section

(width x thickness) (mm x mm) 37015
Insulated conductor cross section 5% 025
(width x thickness) (mm X mm) ’
Inner diameter (mm) 80
Outer diameter (mm) 117.702
Height (mm) 400
Number of layers 72
Number of turns 5544
1.29 |—=— Pancake winding
{—— Solenoid winding
1.0
T;: 0.8
=
2
2F 064
=
: _| 0.4
=2 '
A% 024 "M,ﬂ"
0.0
i 10 100
Elapsed Time, t (h)
Fig. 1 Drift on Magnetic Field with Time
E ik
ABFFED—ERIE, ISTAKIESANESH JPMIMIITA20
XEEZ T EbOTHD.
SEXH

1. Y. Yanagisawa, et al., J. Magn. Reson., Vol. 249 (2014)
2. H. Ueda, et al, IEEE Trans. Appl. Supercound., 24,
4701505 (2014)
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Numerical Evaluation of Irregular Magnetic Field by Screening—current in Coils
for 9.4T—-Class MRI
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oz id 9.4-T Fre b2 H H MRI OB % B FL7-F9E%
{ToTX7z [1], REBCO #pf%&E AL MRl FIEEE~S
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REBCO ##4 Ol 28R B i ORI A R Th D &1
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Wh, 2R T Uy R L D— %R IR LT 520
HAMD RSN TNA[2]), AW CIHMfR b EE D 7e<3
Bl GBIREN = AV & EITH W L L= & 0
DA DN THENT - SN L 72D THAE 772,

2. RTRREBEINF L

FENT SR DA NV AT KO Z K] 1 12RT, 203
A, FOMESS 9.4T, A 1m BL_E 400mmDSV (28T
2~6 IR DG AR — % 50ppm LA N &I 2% 0FIF 5%
EEL, AR EOR/MEE BIEL TGRS TVD,

W B FRLG OIRNTICIE 3 R ITIERRIE B AT T35
W3], ZOFEICBT ERLET AV ERDITRT,
B L DORENT Tl 2 2 SEIL Ak T o8 LT,
JRE AT DN TIE 0.1A /s TIEHRTERT 253.7A £ CHRIREL .

1 A — AR 55 0L,
{Vxp(VT xn)}'n
Uod 0 (VT'xn') XR , 0B, (1)
E&fs Y e T

R EIZ DWW Tl OG- TRENT 21 TO 856 % normal
ET IV, BTOAANVEHBILT2YE% Scribing All E7
Jb a1 OREFAL T 5846 % Scribing C1 €7 /L, 2
AV 1 O—EEMR LT 536 % Optimized T /LEMESRT
L5,

3. optimized ETJLIZDLNT

optimized & /L% Scribing C1 &7 /L DfE RAaBsEZ T
EBRUT, RERIGD 2 IROTEIZDOWTaA N1 O5yElfRHT
ZITHE, AL 1 O LEBSIEOMEEIED, 241 1 O T
BDOEEIEDZERN DD 2T, aA 1 USNDIA/VITADIE
EESTCNDTD, a4V 1 O FEOHEHFM LT HEEDAR
BRI AR AZ LU=, 2 optimized BT /L Th D,
O Z X 2 12T,

4. EITHER

FibRESE T R, MR EE VR AMED REEREY D2IR 4K, 61K
DIEZ K2R T, normal T /L TRbIED R E 2RO IEIC
# H 3 5&. Scribing Al /L XV Scribing C1E 7 /L DR
B)— &L EiZoptimizedET VORI — BN &L 5
ZENM o7z, Seribing C1°E7 /LGl 13.2ppm, optimizedE
TV TIE-2.71ppm TH D, D EY, ML EZHO LN 5,
e — R m L TEHEE R D,

z(m)
15 |- Coil1, Coil2, Coil3: Main Coil
’ Coild, Coil5 : Active Shield Coil
7] cus
1.0 Coil3
05 | ] coi2
400mmDSV
Coill Coil4
"'- | 1 L
0 0.5 1.0 1.5 r(m)

Fig. 1 Schematic Drawings of MRI Coil System

Coill has 25 DPs
< 2DPs

T eoon

Scribed
& 15DPs

Fig.2 Schematic Drawings of Scribed part of Coill for
optimized model
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100
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Field Inhomogeneity (ppm)
o
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o
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Order

Fig. 3 Field Inhomogeneity for the four conditions
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SE Xk

1. T. Tosaka, et al.: Abstracts of CSSJ Conference, Vol. 92
(2015) 3B-a01

2. K. Ito, et al.: Abstracts of CSSJ Conference, Vol. 95
(2017) p.23

3.  H. Ueda, et al.: IEEE Trans. Appl. Supercond., Vol. 26,
no. 4, 4701205, June 2016.
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Experimental Study on Position Control in Milli-sized Magnetic Beads Using Two Sets of
Helmholtz Coils and a Pair of Gradient Magnetic Field Coils
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2. EMEAR 3B B9~ 5 I3 BN BT R D18 T /1 03B
DRT UL 7R,

Z DR MR 2 ZE S DB IS DR RATH 5,

B T A OFEBRIFZE T LI 1T B K8 %
ETEXDaAf AT DERG LURIE LT, BRI,
Fig. 1 DX 9572, “HO~IL LRV 3 A )L EARRS =
ANVERA L CTHEMER 2B ST 25 HEEREL
2o ~VAIRLY AV 1M aA V) BMED RS, ~L
LTIV T A ) 2(S aA V) BVED BT L TRl &
BEIZLTWD, Tk, BSOS EZ5H< LT,
Xy vy HLHBERS TDH, ZZTE M aAre S =
AVEFIR L, A 0 o dUE A i b R AR R
E LT,

LT, ERIET 7 VA —RAZE AL T D03, B
PERIZ 7 — A DBED S DOBEE) %015 2 O T RO
AT D Ll oTn, TOREEMET D0, &
fERMESE (BEx A V) ZEIIN L, RWaPER % 0 NEEEE CHREh
ST, BEADLOEBEL LR S,

Z ORESZERN A (L 224 V) AT, F OfEE
GO R & X PR L, Fdefilh LIRS e R s DAL E & 7
L (Fig.2). MMk BB st 2 L oL,

3. EREEBELERER

AEOERTIX, BIELIZaA v ERIKERTHEIL,
B2 mm OERAE T 7 UV —ZXIZE AL, 3D a1
JDFLEE FICEREBE LI, M a4 L% 8A, S A /LE-2.1
A TR L7,

LT, Ex AV & FEME 1A, 20 Hz OALHiE bR Thl
B L. L 2A )VOREE = M2 IR Sz, itk

DAL BEBEBGIIET AU A T Tilsk Uiz, SREED S |

Ex 24 L ABET S L BERIZZER DL TR T 5,
Z LT, L aA L OmEEROTIEI - T, B O
AR > THBIT 5 = L AR L7-(Fig.3), %9, B
PEAROALE A B CE 5 2 & 2R L=,

4. FE®

AHIFSE T IR 22 S B MR DL [ & HlAE 9 % W]
REMEZ AT L T2, ARIOEBRIIJETIE, o =21 L
ERA L THMEGRZ A A BHEEL . = A VO ZERICE
BERICHFEREI ST L 2 L2 MR T 2 &N TEE,

AR, BUNEMEAR O VI, R DAL ESIE O
ATREME BT D,

Helmholtz Coils ‘.
No.2 (S coils) . \
Helmbholtz Coils

No.1 (M coils)

AC Gradient Magnetic
Field coils (Ex coils)

The Center Axis of
_—— Coil System (Z Axis)

DC Gradient Magn teld

Coils (L coils)

Fig. 1 Schematic illustration and the key parameters of the coil
system.
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=
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D
g 695
<
= 690
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Distance from the Center of the Coil System on Z Axis [mm]

Fig. 2 Calculation of the magnetic flux density on Z axis in case
of L coils are excited by different current.

Fig. 3 Displacement of the magnetic particles in case of L coils
are excited by different current.
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1.N. Saho, M. Ono : Abstracts of CSSJ Conference,Vol.93
(2016) p.64

2.H. Xu, A. Ninomiya, S. Nomura : Abstracts of CSSJ
Conference, Vol.95 (2017) p.129
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Simplification of plant design by standardization of magnetic separator that enables social
implementation of magnetic activated sludge method
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1. [XL®IZ

RALIEPET B TEIE(MAS IR VB IR 2R 3540
I KAERE Th D, MDD EAE BIEL T, Ko
PEYERG Ry B 1 OB 2 BRAA LT, A [Eld, FAKMLER %
1T T DRALIE G IR IE A vy s T hoi5R % VT
PEREAFEMI L 72, fich JWALER K E BRSO 1E MLVSS
6000 mg/L. B&MHy /MLVSS=2 D EX i & 167 m®/d. IR i
MY 7 mg/L Tholo, AEAERGR Sy BlEEE 2 VU, 300
m’/d ThiuE 2 2=y V)OI O S LA W REL 72
5,
AT MG U VE D BE K57 BELE B 13 0 BE R RE LT RR % 72 K]
FREEA L, BT mg/L UL OB IRERER Y BEST DBR M
BEA THIT 25 T I RF LA S B S TR b7, %
JIbDFEE L2 STV, 22T, T2 IZWEEE )5, 200
m®/d 77 AD I ORFER KT HEEE AR R L . ZOREE D
PEREZ AR 2 7255 CHBMNIC T A28 T, 2000 m®/d FEEEE T
DRI AT A D HT5F DR O B AR R, 1
YELE B DRI 2D TET2, 1 B OIANLIHSL 2D TR
EEPECIERIEE DAANY Il C& D, AHFZE TIL IR
FEUERG R o =y M BUEL | == hO LB PERE A TR
HL-,

2. EEAE

FEERITFTEE HOKF AR X —ICRE LT MAS 3/
oy h 7T (IRARAERE 8 m’) TRIA-o7z, BIK D BELE
1Z NEOMAX o =7V 7 D EfiER T 28 o % f# H
L7c, RA VLA ERT (B 16.5 cm, £ 150 cm) NIZ
BEL, SMIORT LD HEFERSE 5 " HfE Lo TD,
ZDTDIBIRIMTETDHRFLTETIL 0.5 T, HIeaRIpEd
DHAIL =G 551F 2 mT PL T OBSHIZI A5 Tn\D, 20
R THEEE 2 BAEINCERE L 7-b O FEERE K o BlEEE
Eoa=yMFig. DEUAREER THREFEM L7z, S BES -1
(BIEPEVG IR 2 CREMIC RS ND, ZOMR L=y
OMEREFHAMIL, BK &5 2 bt BRI O REM: 1) I
ZRETHZETRIR ST,

3 MERLEE

Fl A Table 1 1R, BEPERNREEAIEINT 52 LT LR
LA R UMBEPEREN 8] B L7 E 2 B b, fieb Wil
FOKE G5 7-01F MLVSS 6000mg/L, fH:Hy / MLVSS=2
DEEPE 167 m*/d, BEVEMIRIE Tmg/L T o7z, MLVSS 23
4 g/L OEEEMERZ 3 EIRINT 5L 300 m*/d Tt HBEMER)
P 50 mg/L LL FICETUH TEXAZ LN DT,

| 2=y bSO MBKEEL SIS 1,000 m®/d, 800 mg-
BOD/L & THEKABEA AR E LTz ANRE O % Table
2 \RUT, I AR B LONEE AR R TE LD 7]
Tp otz BRI ANIMKIGIRBEZE DD ITHENER DAl fE
LB DM, TANIERIED 13 % BRIz b5, £
TRV F YRR i AR B T D A AN — R b 5

Inner fixing
magnet

Outer rotating drum

Scraper Influent

2nd

Effluent Sludge

Fig. 1 Magnetic separator unit

Tablel processing performance of standard magnetic
separation unit

MLVSS(mg/L) 4,000 6,000
Magnetic powder
MLVSS 1.5 2 3 1.5 2 3

Magnetic powder
concentration of
second shelf under
50 mg/L (m3/d)

Under
144 216 | 312 | 125 | 240

Table 2 contrast two method cost

Standard activated sludge method | Magnetic activated sludge method
With removal waste sludge Without removal waste sludge
Sedimentation
basin(diameter Magnetic 35 million
B of 7m) - separator (7 yen
Initial Sludge 60 million unit)
cost . yen
concentrating -
tank 2.7 million
dehydrator Magnetic powder yen
Running Dewatered 20 million | supplied magnetic | 2.6 million
cost | sludge disposal yen/year powder yen/year

ZHND, IRBIREXHZHSOWCEFE—DOL O H I 5720
BWELT-,

4. F&BH

1 2=y OIBK AR DD LTI T T I BIRDF#
AR N G g o7, AERPERE 75 TR ORE R T FE D
WA, FFRE TIE 1 2=y T 300 m*/d OMLER
WAMRETHH LRSIz, IANRBEORER, fEkiELVL
DI CIEER CX DI EAVRIBE SN, FEVELEE L CX
DIZHEREN LD DO T REER T LERH D,
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Study of phosphorus removal method suitable for Magnetic Activated Sludge method
-Comparison coagulation-sand filtration between coagulation-magnetic separation-
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Table 1 Supernatant turbidity after 1 h settling and 30 s
magnetic separation of various kinds of magnetite.

A B C D E F G
3 2 93 2 2 14

Magnetite, settling
(1h)

Magnetite,
Magnetic 2 3 216 21 4 2 6
separation (30 s)

MAS, settling (1h) 22 24 25 19 10 160 72
MAS, magnetic

separation (305) 7 14 12 11 8 23 11

Fig. 1 Photograph after 30 min settling of MAS seeded with
various kinds of magnetite. The photograph shows magnetite A,
B, C, D, E, F and G from left side.
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Fig. 2 Change of supernatant turbidities magnetic separation
of various kinds of magnetite.
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The role of selective separation of magnetic separation in magnetic activated sludge process
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Fig. 1 Experimental Apparatus
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Various Magnetic Separation Demonstration Experiments for Education of Magnetic Separating

Technique
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Fig. 1 Magnetic separation of cellulose (Toilet paper).
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Fig. 2 Magnetic separation of dye (Ink).

Table 1 Turbidities before and after simple magnetic separation

Before After After
. : . Removal
Material magnetite magnetite magnetic rate
addition addition separation 7%
/NTU /NTU /NTU
Toilot 285 1092 29 20
paper
Flour 467 642 51 89
Starch 134 450 14 89

Table 2 Turbidities before and after coagulating magnetic separation
Before After After After

a Removal

. mag. mag. mag. oc.

Material add. add. sepa. add. ;';te
/NTU /NTU /NTU /NTU

Calcium

e 1535 1683 927 67 96

Kaolin 1337 1885 460 39 97

Soap 982 1480 645 93 91

Iron oxide 7877 7223 4563 369 95

Ink —

(magenta) 1 352 38 16

ZLDOIEEME PR —T A 7 I IR DB CE5
EWOND, EiliZe TEH~ T RAA SO E R L 70O IX
PAC @ AlL,O; EE Y7Vl D 1/5 FRIETHY, EEEILRE
DB R BRI THOAK B S AN I H EV E DO
W, BERT BRI R E S BECE  BRLIRMEINDTD . RE
HINZ BB LRGSR S BlE DA RF BN D SO Al et 3 5
EEZBND,
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Development of high intensity compact multifunctional skeleton cyclotron
— Numerical simulation on screening current—induced field —
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Table 1  Specification of the dipole magnet (BMO7).

Bending angle 22.5 degree
Bending radius 2.8m
Dipole field 237T
Reference radius 60 mm
Beam duct aperture 122 mm

Table 2  Specification of dipole and active shield coils.

Coil type Dipole Active shield
Number of layers 60 25
Number of turns 6954 3000
Inner radius 0.09 m 0.3m
Outer radius 02l m 0.35m
Nominal current 217 A 249 A
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Fig.1 Cross—section of dipole and active shield coils for a
rotating gantry.
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Fig. 1 A simplified Process Flow Diagram (PFD) of ITER
Cryoplant.
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