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1 RLsic

FHIROIMONIA R ESRREEIMETHD, = OFBBIRSTIRELI X DL % 3K
BPOLIE LR, BLIEDFRIARD 1 DI EHEIIR <A < 24 (CABQ) 435 D, MFARE L7
FEIRIC D E A5 S L 72 (757 1) BEET 2 2 2 TITEEES &2 FiHich 3.
CABG OREMBWIEECIZIRIIIE L QIRIWIE B 5. SRV L7 diRko % (GRRY) 12
257 RESHEET, WIWAES S 7 b L EBROMER 28 CWAETH 3.

BTN A SR 2 WO R ARSI L TH o5, AR & H 735 & b
R DSHE AT B LFHENT O/ HIC I & 5 255, S ISHENT 3 2 1 AV < ERSRE A5 055 5
1B BUBFAHENT (CED) A5 RIS 413, LavL, CFD % M7 MM Rt o dit as
HEL 0 S BB S 5. CFD TR ME AR~ % B D H UGN %175 55, SHHkOMAE
R BT BRI R KD 2 OHEIET, FERAMEKICE DRI AL SN,

RBISEC MO IR Hi 71T P ML LRI FARIRE L, 20BN ERIELE. < O
e 7 TIRBERAIHNC & DS A SN T, Retke LCIRs—ETH 5 LIS s,

2 HITHETOMRRET CIEREM

MENO MR % 8% 3 2 ETRRNRTFIEO —DICHIETRE S % (CFD: Computational
Fluid Dynamics) 23% b, CABG OW&EEAHAD MR B W TR O FHES, B MK &
Y B REE - AWIE S, BXOEERMOICEY 2 MikER C 2T 2 DAL TERHEN TV S
[1-3]. Shintani & ATHZINEE 7L THEAIVIE & HIEIVE O Z 1TV, HEREFe LTAA
PNRZANNCTEEPTY (m/s), SEMRHITNIICS =S FET 0 PaDFENZREL TV [1]. 7z Kanzaki
LIFEE T — 20 68 o7V THRAIVIE & BRIV & O MR 2 Rk E % & 8> A THR
LTEY, 777 euE#lRo A 60 ml/min ORI, SEENRH I 80 mmHg O F )
B2 #%GE LTz [2]. & 51 Crielaard 5 A TR IE € 7L CE S RHEBIMRY &2 3B 2 YIBHH
A4 ZDOFHEZ TV, N A 2R AN 97 mmHg OFES, &R /N ERIT: Biika > 77 4
T YRAEMAEDER2EE T 4 Y Ry VETARREL TV [3].

TS DRATIIZECHIE T 25 L LT, CABGWELEMED —HZHD HLTANL SR LH
RO AL, WEEROHOICEASZEEZREL TWE Z MBI 5NE. ZO—FT, WUIRERSE
TR FERNCIRE T 5 Z & 238 U WIERIR, 38 U 7B RS 0By o 1 23 TR 8 A R 72 2, >
Tal—YyaryORIIC K o TERREGOREHRDIHEL 225805 5.

3 REIIETICREREGR
SERETIMERETAZK LIRS, BB, RETMIAKOIME Z KIEICHELLTED, »
L ETHNZ CFD RL LS ET A TH 2 Z L ICEEINZV. K1 OEOEBRIZET LVE

KERLTEY, ROEREEDOLEEDEIRRE, GEO0#IREEZRLTVS. HE NHOUIh
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1. fER L fEERET LV 2. PerERBOF R

HIZDIEZHE L TB D, K#fRD 5% HEXh 3 MROEHZHIES 2 BT T 7 > OERE&EER
EL7z. HffERO IEAZEMMEEZBELTEBY, ENRERE2HIES 2 B TR HIcHInE %
BT 7z, ERFHROMCEIRORIIEERE 277 7 FEBELTED, K1 ADOHEBIIRT X 5 720kt
FeaimEe UTRE Lz, ML MROBMREBET 2 - DICATRANCMAELZE L - {1XA
BT K2 XETATD 2 DDIE L EHRED 1 DDMEICOWT, CFD OfRe LTEsh
MEERLTWVWS. B, ZIZTRE7 7 YORMEDOEN%ZZHhZ2 120mmHg ¥ 1Pa IZFEE L 725
DEFIRETOMEEZRL TV, BRFATEIMRORAT R CFD @i e L TOZEY MR /RTICE
BoTWARWLS, HAEICI VKR LAERERMTOMELH S SIELEH 2 2 v, WAEDKREITEL
TEMERDMEIRD T 2B F MR TE

4 F&d

ARFFZETILE, BERGEMCHEA SR OGN 217 5 7912, FEHNRINER A Z L7165
ETVEREL, TOAMEEZMIELZ. ZOETALOF AL LT CABG 2B 2W&Hd CFD
fERT 72 ¥ ORI AR MR O AT EARTRE T ® 2 5, RERTOVHEDEIEER MR T X 2 80
BFohd., IhsORBICEDE, EROBFIRRA - MHEREFICRD 2 ETLE LTS
XL IHEIEEHED B TETH S.

HEE AWIFEE JSPS BT JP24K15185 OB ZRZIT 7S DTS, ...

SENW

[1] Y. Shintani et al., Analysis of Computational Fluid Dynamics and Particle Image Ve-
locimetry Models of Distal-End Side-to-Side and End-to-Side Anastomoses for Coronary
Artery Bypass Grafting in a Pulsatile Flow, Circulation Journal, Vol. 82 (2018), 110-117.

[2] T. Kanzaki et al., Computational Fluid Dynamics of Internal Mammary Artery-Left An-
terior Descending Artery Anastomoses, Interactive CardioVascular and Thoracic Surgery,
Vol. 31 (2020), 611-617.

[3] H. Crielaard et al., Evaluating the Arteriotomy Size of a New Sutureless Coronary Anasto-

mosis Using a Finite Volume Approach, Journal of Cardiovascular Translational Research,
Vol. 16 (2023), 916-926.
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1 BE

77y 77k LEilnnER (HTS) OMhFE i B 2 T3 212, 7 IR B oD IR Rl 8 B Rl
AT FUERNC R D3 D 5 [1]. 228 e IFRENCES U CBR L 374U, FREIRERER 7y T &
Newton {£ED I THFRVEREATEN % b O — RN % R MEICIRAE S 5. FE —X RN
DY NAN—E LT, BfTHlENRE T2 ICCGETHI LWz, ThE THBEETHRINTE .
AR, HATHREICED  FTLEEST % CG (ICCGH) EMFFE I N [2]. BIEEBOKR, IR
BT % b 0N —RABROEL LTRIERENTH 2 Z e R Lz, L LEAS, HAT
FlEicEED < HIUEICIE, EYTRRTUEITA 2 HRNCVETE RV E WO RH 5. RO RAZE
P 372, ICCGH IRIFBIEE N [3]. RECE T, MLETHIE TIICER 2 LT 5.
BIEOFR, BIE ICCGH EMAMERD S D XD EHTH 5 Z L AVRI D, ZOMREIFFEL <
‘IR TWARL.

AWFZED BINE, BiEFEER%Z@E LT, BIE ICCGH EDMHE% FHli§ 5.

2 EREREERN
RWFFETIE, FEREZBIRS A EIIN S AT w2 HTS EROEREREEMRf 2R e 3%, HTS
HENOEMBEREE § B3RS TR T (x,t) ZHVT j = (2/b) (VT xe,) TEEZRE LD,
T (x,t) 1B 3 2 I R MAE D AR O P E - RERECRE TS 5 [1]. FIMEZ 220
v R B U CEER L AR, N — XGRS
A(T) 6T =b, (1)
PEoNnE. HL, T & 0T 3FhFNEET £ ZOBERICET 2 n XILRZ ML THD, bl
n XCHERIRZ v eRT. 61z, A(T) &
AT) =UT W+ J(T)| U + F, 2)
TERIND nx nfFHTHD, (2) IBENSZ W KD J(T) ZZzhzh FEM 2 & 3 BiBLcES
N2 n xn MNHETH R ORI A T v 72 Newton IEDOKIBICHKTET % n x n HHBITHITH 5.
7, URU=1-F CTEHRINTED, [ & FIZZOUZNHEMTHI e BEREMFICL > TRES N
LT TH 5.
3 {BEICCGH &%
HATHEIC K o TIF B e W OERUTH H Z ViU, (1) 13587 —X0512K
Au(T) 6T =b, (3)
EMTE S, HL, Ax(T) 3
Apg(T) =UT[H+ J(T)|U + F, (4)
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TERINDS. (4) »SHLIR K S, REATHOREEGIMES > 70T ay 7175128279,
EEICATH « XY PARREFHETE 5.
CG EOM#EFM & LT, BN X CHMSATWS, (3) IS ZEA T, UNOoRTH
fiffi 7 3837 — O FE A
(P~ Ag(T) P~") (P"6T) =P 'b, (5)
HEoh 3. HL, PP (= Q) IZRiUEFTFITH 5. (5) ZEBuci ik, 175 P & L T% &
NT 20D EETH 5. EIEICCGH ETIE, ROFIETITY P ZPEL TV

Step 1 T4 Ha 12 Hp ZfRAT 5. HL, Hp & H 22677 7D 7wy 71752 HIFR
L7AT91 %R,

Step 2 M )i ;| /Hinax <en D57 SOTHECRD, (Ha),, =01F 3. HL, Hyu 3 Hr
%%wwjt@%@iﬂﬁf HY, ey FIEHTH 3.

Step 3 ||J(T™Y)—J(T)|| ./ |[Ha+J (T9)||, > &5 DTz ENTIGE, J(TO) @ J(TV) 23
RAZHB. HL, T and TV 13 ZNENIHE L —[EFTD Newton RIETESNBRTH
D, || |l (& Frobenius / VA %KT. £/, 5 FEKRTH 3.

Stepd QrLT, Q=UT[Hy+JTHNU+F %25%5.

Step5 IC(0) ZHWT Q % LDLT xhfEs 5. HL, L ¥ D iZZzhzh R=MAfT5] L a5
ZRT.

Step6 P LT, LVD ZRHT 3.

4 EEesT

BUEEBRIC X > TIEIE ICCGH IO MREZ TR K 5. AL T, KEOZLAR At & At =
1/1200 CEET 5. £72, CGEICHWBINFHEF ccq MTHIRR 2 L xp IZZERZHR

a=10"" kP xy=0%52%. BT, eg L g5 EFhPheg =02k g5 = 1074 ICHEE
T5.

BUEFEBROAER, BIE ICCGH IRFERIE X D H 1.35 fEdICEH B TE 2 Z e pvR& . Eiz,
EIE ICCGH R Hi B OEIMAE Y, @EbRP LR T2 dbhroie. MEED, B) v
N—=¥ LT, BEICCGHEZENTH 2 v nx b, MMoBERSRIGHEEIRT.

BE XK

[1] A. Kamitani, T. Takayama, and S. Ikuno, High-speed method for analyzing shielding

current density in high-temperature superconductor, IEEE Trans. Magn., Vol. 47(5),
(2011) 1138-1141.

[2] A. Saitoh, Performance Improvement of Symmetric Linear System Solver in Shielding
Current Analysis of HT'S Thin Film: Application of H-Matrix-Based Preconditioner,
Plasma Fusion Res., Vol. 17, (2022) 2401089.

(3] TR, 7 2 v 775 LS iniE B o ik 2R AT IS Bl 2 38— RO R R O & R e g
% HATANCEE D  BTLEA & R AEEOBFE, HAR AEM #2258, Vol. 32(2), (2024)
346-351.
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1 [FC®IC

W5 CiA DA T, EE THEIAVKERL v P 2GS 77 X< AST L, ke LTHERS
5. BoL T, XLy PAFOH LWARE LT, IR X o> TEEEY =7 M#E (Superconducting
Linear Acceleration: SLA) S X7 ADMRRINTWVS [1]. TOTRT AT, IEEA & B
L—E W, 2 BEOESREERE (High-Temperature Superconductor: HTS) %} L 72x
Ly MESREBHRINCHEET 2. I XU, SLA Y27 2DV v F AGHEEIX 5 km/s X
2R HNTVEY, AP RAT MIXLHAEBRRETHD, vy MEEORRT —XiIf{oNT
Wiw., ENEL, SLA 227 ADRGHIIZBEN L BEES B ETH 5. FHEFIINET, HTS &
JR N D i B L AT D720 D FEM a2 — R 2B L, SLA SR 7 LADHMES I 2L —>a v %
fToT&E 7.

AWFZED HIZ, SLA ¥ 27 LIBT3 IIEERADOBIRZ B 7 L3 ) XA TRELL, [
S AT LDOHEPEREZ BUEIICHANR S 2 TH 2.
2 BERADOHAZEL

HIEIDAFFEIC BT, BIRRE TV (r, 0, 2) 109 2 HTS A PRl i BE o Ik [ FE R Rl %
fd 7z, FEHFIFEM a— FZ2HFELL 2. AWETDH, Aa—FZ2HWT, SLAYZATL40D
BiE> I 2L —>ar%175. Zoa— T, EREREEOXEAER L Newton DEH /2
NOEVEPVETDH 5. W7 OHEROEENZIERESHR 2] RSN TWS. ZORR, Ml
HIROR AL e EIEOEEN Z FRFICKRD 2 2 e B TE L. £z, LEoAERICBW CEIRERE
ERBT 270, HikERE EROBGRE J-EMETEREXRERMNZHNTORLE. Z0Xk51g,
HIEIBHRE L7 FEM a2 — F2iERH L, SLA 2 A7 2 OEMERAE & RO EE) 283 U T g
5 ZEWARMFEDTTETH 5.

¥ 112 SLA ¥ 27 A QWNME TV 2RT. IEMEROIEARE2REL, 2r FHTIRREGE
OWiHiZ HD. £/, BRAX 2 2HEITATWS e L, WlB XMl ERA R TERIHIE
ZENEFN Dy ={(z,1)|z21 <2< 29,71 <71 <13}, Do={(2,7)|Z1 <2< Zy,Ri <r <Ry} %%
D, INLDOEMAIIEFRICEBRDVHIMENA TV EREL, BRAKIEIUTOERRI 2525

1t,7) = {IO [1‘“1’ <‘i>] 0=Zs2) 1)

0 (otherwise)

BUL, Z, @3_vy PEEOIEERTH D, I) & 7 Z3ZAZNERORKESL XORERTD 5.
(1) KVHALPRESI1Z, ZOERIFEHE & b ICHFRIERBEIBNRBEMERL, Z0®R—EL
2%,

AT, BERODBIREELDD, 1 >OHNBEREHRZEEZUATO L5152 T, EIRH
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1-3 T T T
r -z | .
R S
D, 43 1.1+ 5 150 Optimized Electromagnets g
1 8 @ Conventional ~
Ril,, = 23
= i = 100 Electromagnets
Dy € 09 ) 1
. r O &
0 : 1 (<9 0 J
n 0 1 2 3 4 5
Z m i . . . Time, ¢ (ms)
< 7, z [6) z 0.7 ' '
2 1 *
2 Z 0 50 100

Number of Generations
1. SLA Y27 2D8E&EX. HL, Dy & Do iZEhZh 2. "Ly MEEOHNRBADKEE. £/2, 1Ly b
P e Sl BRGG DR WL R 3. ERL Y MEEORALERT.

72 XL ChroE(bE L #E < .

maximize f, = Yo (2)
vt

subject to za > 21 (3)

Zy > 7y (4)

Ry > Ry >re>nr (5)

Dy, Dy > 10cm? (6)

HL, (2) ITHNS v, FRELSNEBRHAOICB T2y bOKERETH D, v [ FEBADT
HEWri=5cm,ro=7cm, Ry =8cm, Ry =10cm, 21 = Z; = -5 cm, 20 = Z, =5 cm IZ8B
JREETH 5. Rl LMD HEIITEEN T VTV XA 2RAL, F7 13 ) X L% FEM
a— WIZFEELL. kb, EROBROEEMIEEREABISE L 21K TS 5. AIFETI,
RAEH - MHINR I XX EZLITDES51C5X2% R=4cm, b=1mm, Z;, = 40 cm, Iy = 100
kA, 7=1ms. %38, NRIOEBADONE r BIEABEEDFE R XD & RKE W ry =5 cm ([
EL, ZRLBD RS X ZERB(LD DL T 5. F7, BENT VTV XLDAFTART
& B AR e RARIMARUIEH 53 100 &5 5.

B 2 1TEE O HABADKFEEZ RS, FN»HHL2R K 51T, 5 HRHE TRIERDERA
IbhRUy MEENEVD, 6 HAHMUEEZRL Yy MEESEMLTWS Ze2bh 5. MR L
T, FIEEIZN 1.23 M ELE. ZOBEDRTI AR, rp =6.5cm, 2, = —3.3cm, 2, = 3.6
cm, R =68cm, Ry =96cm, Z; =-37cm, Z,=37cm THH, FICEMRADEIDNERK

DEMA XD BFOBRSE LN, e, K204 rEy MURT X IIC, RELERGICET S
RU vy MEEIIHEGEEICET 2RZPMEROERA LD BN PO Rof. —F, kb
U 7= o LB & EAR EICEBAEAR TS E, IERD 7 — XA L HRT, XLy M#EED 5 km/s I3E
T2 DITRERBAL —LVOEREHE, ZEACEDLRVWI Db o7, SR, ZoOREZH
BLT, AEFEERIBWTELNEREERELZ V.

BE 3R

[1] N. Yanagi and G. Motojima, private communication, National Institute for Fusion Science,
2017.

2] B, (LGS, TS, A, Y = 7S R ADKIESY I al—va Y
EiGA OREGE L, HASHEBIY R 2021 FEERFHHPRE, 2021.
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