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Numerical analysis of chaotic bahaviors in Josephson junction

under irradiated with RF wave and random numbers generations
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Fig.1 (a) RF parameter dependence of chaos region mapping. i.e. Lyapunov exponent were positive in

the orange region. (b) A typical attractor in our study.
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Fig.1 (a) Calculated current-voltage (I-V) characteristic of the Josephson oscillator at 20K.(b) Current

dependence of time averaged synchronization factor Ceync.
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Single crystal growth of Pr—cuprate under several conditions
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Fig. X-ray diffraction patterns of ground samples after crystal growth under several conditions. Temperature
ranges with a slow cooling rate of —0.5 °C/h are indicated with the sample names.

[1]Yuh Yamada et al., Physica C 426-431(2005)213.
[2]R. Fehrenbacher and T. M. Rice, Phys. Rev. Lett. 70 (1993) 3471.
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Fig. 1. X-ray diffraction patterns of Pr+0% and Pr-2.5% .
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Fig. 2. Temperature dependence of the electrcal resistivity of
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Hydrostatic pressure treatment of CaKFesAss bulk
fabricated using insert casting method
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HIP ALEE AT 5 Z & C CaK1144 BEEE L 7 O NETHILEE
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[1] S. Ishida, et al. npj Quantum Mater. 4, (2019) 27,

[2] S. Ishida, et al. Supercond. Sci. Technol. 33, (2020) 094005 e

[3] S. Ishida, et al. J. Alloys Compd. 916 (2023) 171093 Fig.2 HIP JLERBE Lo NIk B 22
[4] )1 w1, 55 84 [Bli B APl 2Y, 20a-P03-17  XI(ZEX: @@ L, A &l
[5] A&z, 5 84 (Al AW ER A Z AT 2, 20a-P03-18 FEH V)

[6] A. Yamamoto et al., J. Cryo. Super. Soc. Jpn. 52(6) (2017) 2-8
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BEDa IV VESBRERO-OHOBRE= v 7 ILBIREDOER
Preparation of NiNx thin films for barriers in magnetic Josephson junctions
AKRKXI OFith &z #EH —E BN FK
Daido Univ., “Hiroyuki Akaike, Kazuma Kajita, Ibuki Nomura
E-mail: h-akaike@daido-it.ac.jp
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Z2#& W [1]. T. Kamiya et al: IEICE Trans. Electron., Vol. E-101-C (2018) 385. [2]. Y. Yamanashi et al: Supercond.
Sci. Technol. Vol. 31 (2018) 105003. [3]. H. Ito et al.: Appl. Phys. Express 10, 033101 (2017). [4]. S.
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17p-P0O3-7 HE5ME MRS AKE LIRS HETHE (2024 KkMAVLEN2RIFELYFAY)

HGEEFEY MERIZA T
A &R AVAIN/AITINDATAIES XL v LR E
Hetero-epitaxial Growth of Cubic AI/AIN/AI/TiN for Superconducting Qubits
ELE! OO EF— K B, AR K, LR | kB SR
Fujitsu Limited', °J. Yamaguchi', K. Hayashi!, D. Kondo', Y. Doi', and S. Sato!

E-mail: yamaguchi.j@fujitsu.com
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IEORERL A 7”59, in sitt PLD/MBE 12 & ¥ | Si(100)Fk_FIZ4 T2 7 fh%& O TiN (50-100 nm), K>
T Al(50 nm)/AIN(1.5 nm)/A1(50 nm) D = J&M& 2 NER A L7z (210fEEE PLD, Al 1Z MEB (2 X D Bk
HB5) o X1 (b) VA5 i A% @ in situ RHEED 18 T&% %, AVAIN/AVTIN (X, 20 O E & FI2 k3
HAN) = PBHISNTEY D EX XU v VR L TWDDO0R5005, £72.3(c)D AI/AIN/AL
Wi 0> TEM {4 CTIZIEF TSR L BLSI L TR0 . BAF722 1T FEAR STV 5 O 03 ERR
T& 5, Al % Si(100)3EH
FRlICE#HIE S X v L
RRET D 2 LT O
TEE DN K E L K
7203, TiN 28 Al-Si #57-R
BEEMON Y 7 7 EO
BE 21 [2], AVAIN/AL [001]
DTEHXX Ty IVkE%E
FHLTWD, FERTIEL,
RN S 0 W MR R AT 0 3
AN 2 0] BFAER T =
T2 (Al © AR ER (100]
19 % REEME RS TIN iiEiiEi s
DABREHRIR~ D) 12 [—*Wm]

an Figure: (a) Schematic view of cubic AI/AIN/AI/TiN on
PNT ki Do the Si(100) substrate. (b) in situ RHEED images of

[1]7. Lisenfeld et al., npj Quantum Inf. 5, 105 (2019). respective layers taken along the Si[011] azimuth. (c)
Cross-sectional TEM image of the AI/AIN/AI junction.

[011]

[2] S. Kim et al., Commun Mater. 2, 98 (2021).
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REBCO-CC M= EIZMm 1=
KOH 73 v 9 A(PriyREy)1«CaxCo0s: [ED £ BB A B 5
Metal-Insulator Transition Property of KOH flux-(PriyREy)1 xCaxCoOz Films
for Buffer Layer of REBCO-CC
BERX', H#X’, 24HEX’, BIX'
OfAK #5F', IuA HHE, LA BL' BFE EE A B —F #x

Shimane Univ.*, Chubu Univ. %, Nagoya Univ. , Aichi Inst. of Technol. 4, °Shuhei Funaki?,

Itsuki Yamamoto?!, Yasuji Yamada®, Masahiro Tahashi?, Yutaka Yoshida®, Yusuke Ichino®

E-mail: s-funaki@riko.shimane-u.ac.jp

[75 5] 4, BSCCO %V /= 1G HTS =1
NDZ—RIZ V.03 W52 LT, @)@
HRARM-NEEB R R L 5 7 = o F1# L i
TR IE AR 23 FERE X 7= [1]. — 77, REBCO-CC
XAERIED I E 238 5 7= REBCO JE {7
5 LERNAELT, 2OFEICLD 7T
FEIIAED TIERV. £, V0313 M-I 55
IRES 150 K FREETH V, REBCO O TelZkh~
MmN e TR RNEEE LTV D,

N ETH L, REBCO-CC D7 x> Fif
B REMICEER S D720 HE L LT,
p BEEENE LaNiOs & A3y & 1 o ZIEIKIE
AR (KOH 77 v 7 ZA)VETHRE L T& 72
[2, 3]. F7z, @JEMAT M-1 SRR E 2 il
AHE72 (Pr1yRE,)1 xCaxCoOs M EHZ 25 H L, [EFA

AR RIE S & D ER b 3 T & 72 [4].

ARHFFETIE, M-l E58544FH 2 REBCO-CC O
MEg~sH+T22&E2HME LT,
(Pr1-yRE)1xCaxCo03 % KOH 7 5 v 7 ZIEIC
FOERL, T OMERSA: LG, Ak, &
KREFPEOBR 2 RET L7,

(=8 7vE] P EEHT PréOn, Smy0s, Ca
(OH)z, Cos04 & FHVNT, & JBE/LELDS Pr:Sm:
Ca:Co=04(1y):04y:12:1(y=0~05) &7
5 KO, IRE Uiz, JREHEG K & LaAlOs

(100)JEH, KOH k% 7 /v X F RUHHEIZ AH,
KA HT 700°C « 12 h OBSLEE 21T H Z & Tk
L 7=,

[RRF L OB 4] Wi, Z72255E Sm b
T LaAlOs HE:ti FITHER L 7D SRR O
TR Z R, y= 03 LA LDETIE, y=0
~0.2 & Felgz LT 100 ~ 200 K (2 38\ TREIRI T
THESEIED EFRAMICoTRY,
M-l BRI S NZ. 612, y = 03005
0.5 1T/ T M-l ISR &< e o7, 2D
ZEMmD, KOH 77 v 7 RAEEHWH Z LT
M-I B5FEREME %2 A 7 5 (PriyREy)1«CaxCoOs fii
OIEFUZEHI LT LS 2 5.

— 10°

(=)
=]

10!
100
10!

Resistivity [Q cm

[

(=]

0 100 200 300
Temperature [K]
Fig. R-T curves of films synthesized on LaAlO; prepared with

stating material ratios of Pr: Sm: Ca: Co = 0.4(1-y) : 0.4y :
12:1(y=0~0.5)

(25 3Cik]

[1] H.-W Kim et al., IEEE Trans. Appl. Supercond. 28(3) (2018)
4600205

[2] #rR fl, 55 68 MG BER RTINS T
fade (2021) 17a-Z21-1

[3] S5 fh, 25 70 UG FR AT AIRES MEHT
fetE (2023) 16a-PB03-7

[4] M. Tahashi et al., Jpn. J. Appl. Phys. 61(1) (2021) 018003
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PLD ZZ L /- LaNiO; BEMEE E~OD
YBCO BEEIEAR X vLEIRDOER &5
Fabrication and Characterization of Epitaxial YBCO superconducting thin films
grown on LaNiOs conductive buffer layer by pulsed laser deposition method

BAT KRR, © (M2)RAFERE, ALKz, AR B2, & 5. —F #E
Aichi Inst. of Technol. , °R. Sakameoto, N. Taoka, Y. Seike , T. Mori, Y. Ichino
E-mail: v23708vv@aitech.ac.jp

[ZC®HI
AR TR (@l 7o) 2 A R ORI

PEETH D, ZOMBEREYUGET HFERE LT,

EEMR L2 Ni S Bl o e 2 R v L
i (RERE) S8, 0 EIZ YBCO 2T ERL
R &5 Z & TRELEZE S BEERM O
AL T %, 2018, Koz MU
NHEZZ BN, ZIVETICHA I, GNIO; &
LaNiOs 2754 L7= RENIO; ZH[E/E & LR
VERL FHILC& 72, UL, e s
D T. % P52 EDVNE Sz, & 2 TAMET
I, IR & LTI RO THE ST
% LaNiO; (LNO)Z#5H L, »ULVA L—H—7K35
(PLD)EA FHWTHIE L. LNO A ERET 55
HERFLT12], £D%, INO =t LI
YBCO %Al L = ERlE T D4R LT,

SEERAE

AMFEClE. LNO, YBCO #—7%' v M & HE

L. PLD {EZ T, AR 15 43~60 57, BE—
X —iRE% 600°C~900°C, FE#EIE7) S0Pa & L
SrTiOs(100) Bafit e Bl LNO HifliE 2 pldiss L
7= F7o. fERLL 7= LNO FfiE FIoaiiEmER 60
43, b—2 —{RJE % 850°C~950°C, lisEE 7] 23 Pa
TYBCO ZAdlE L7z, 1ERL7-iEoRHi, X
HAHT (XRD) , $EHEROIRERLAE R-T) HIE
I TITo7

SEERFER

LNO HREJERisRFD b — & —i % 900°C, 2
FHES)% 50 Pa & [EE LA 2 15~60 43 &4
&, &BI2F0 Rt —4 —EE 900°C, %
FTE 7 23 Pa, AR 60 43 D4H4C YBCO %%
B LR A /ERL 72, Fig 1 X0 WO
]2 < LTV <IEE, XRD (28175 YBCO
103 B —2 OFXRENMEL 722 A A0 -7,
Z AU, LNO ORISR M E E R o=

7y, LNO RO S DB L CWNDH Z L2z L

TW5, F£7-. Fig.2 O R-T HIERES L Y LNO %

R 15 43 DOSFAETIL 82 K TR B 5 =
b1,

/

“r‘r']i(ll) 103/ ‘(‘G]'()Ztl
e Lo e

o N B Oy 0

0 100 200 300 400

Film thickness [nm]

Fig. 1. Relative intensity of YBCO 103 peak to STO 200

vs. film thickness of a LNO layer.
6.E-04

5.E-04

m]

4.E-04

- C

3.E-04
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Resistivity[Q
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o
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-1.E-04
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Fig. 2. Resistivity of YBCO layer depending on
measurement temperature.

4. HiEE

ABFFED—ERI S ISPS BHifFEr 20H02682 DEff%
2 CHEM LTz, 3B X FHERTHIEIC 34
R e as O 2RI L 7e DT et
LET,

MIES 700 | i RSN S YBCO iy BB 3CHR
[1] M. Satyalakshmi ez al., Appl. Phys. Lett. 62 (1993) 1233.

HT 3L E—DNMEb 2 < 2B T & T, YBCO
DT ERENLE SNZAEERE LT\ 5

[2] M. S. Hegde et al, J. Mater: Res. 9 (1994) 898.
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7v%7')—MOD k%A = GIBCO HREMIZEITS
MOD BB DR EBERFHE
State dependence of MOD solution in GABCO-thin-film fabrication
using FF-MOD method
BARBE ' | BRA/ R—va dREisiEg’
SMHLA EN' EZ ENL KA EHR'

Shizuoka Univ. !, Shizuoka Univ. Organization for Innovation and Social Collaboration.?

°Ryosuke Yamamoto !, Ryusuke Kita?, Masanori Takeda?

E-mail: yamamoto.ryosuke.19@shizuoka.ac.jp

A & B B 1 1 (Metal Organic
Deposition:MOD E)1E, T/ A il fE-<ohss
FEETCIX PLDIE L V50, FEEZE T m& R
THEIE I A BN LZNZ &, KRl EICR
FBh& @Ah - VGBS 2 LB 5 /e FIETH
Himdh, BEAICE L 2t® R & L THIR
ENTWD., RIFFEETCHAL WD 7 vFET
J —MOD {£(FF-MOD i£)1%, EIfEH ST
W5 TFA-MOD £ E R TT7 v FEEEHAL T
W=, Ka R b, BREAMND R,
BRBEEFIC 7 v B EBRETILER R T atk
AMFHETHDLEVWHIFLERHDH. L,
FF-MOD ik Cff F 3 2 RTR IR IR 1T IR oD %
WE LB THEVIMEENDHY, =
NICBET 2 8®E NV, F 2 TH 1% FF-
MOD £ DK DFERFEAIC BT D W58 21772
STz,

ATBR AR IR Z2 IR G L TS ORE IR &
p R OBRE TR D EREITo 72, £T 4
DT, IRE L7k % 9600ul HE L, 1200ul
T2 8 YL TEDOHD 1 K& L Tk
PERIT 5. 2ok, 1 BAREETHEIC 1
RO EHEH L CHEBEZERL 72, Z DR,
BERKIL 810°C, 830°C, 850°C, 870°C?D 4 /%
— T 7.

X 112 830°C THERK #1772 - 7=l SEM
(LK Sagans B 1 WOEFITIR & (R L T
NHORBEMAER L TEY, #l2X0IE

(o PR o IS o
bl -~

Fig.1 Surface microstructure of thin films

TRAERE I VERL U7, O ER )
5 1 HEMBICER UL Bk 5. 1
L0, OLOIF+okimEN LS 2
BHT, @ L @ITMEMDE L TW\DR%E
BAZ, @O~DITZERCBRRN L < FEkE
DR THDHZ NS, OFED, WK
ZEWTE S ERAREWVIE CREEREN AT
BT TNW ZEERLTNAS, 2 1z,
1 OuEEZ 0-20 JE L7ziERE =T, 2
DOMEENI R E A BEIZ > TWD. ® 2 ND
GdBCO(006)» t"— 7 O S & 45 &, ©
~@1T LAO(002) L IZIFF Ui ST » T D
BN, @~DITHT TE—Z BMEL 2o TS
ZEWbnbd. £, ovE—271ZELTH
FEDZ ENEZD. UEDZ & XKD
FRIREZE AL A IR OO s S R R FE I B % 5. 2 C
WD ENDMND. FETY HERET 5.
[F&E] ABF7ED —E81%, FHAFE 23K03955
DOBIRIZ v Fhi L 7=,

dBCOO(006|
LAO(002)

.
>
[

Intensity[a.u.]

LY WNMVJ\W
e, A A

5 15 25 35 45 55

20[deg.]

Fig.2 6-26 measurement results for each thin film
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L B IEEW GdBaCu0, » FIRDEREBERORAHE
Anisotropy of electrical resistance in copper oxide superconducting
GdBaz2Cu307-5 thin films
AX! AKXBEI? #AAKRCCMES, OMO=zpjx gSit! AT #HHB?2
H ##&2% fkE FME*
Nihon Univ. !, Dept. Mater. Phys., Nagoya Univ. 2, RCCME Nagoya Univ. 3, °(M1C) K. Morinaga?,
T. Hatano?, H. Ikuta?3, K. lida*

E-mail: ciko24014@g.nihon-u.ac.jp

SRR LB AREAR GdBaCusOrs (LA T, GABCO &3 %) 1F, #
FHI 7RG A IE D 7o 6D | BEREERHEIZIRVE SN H B b b,
MR D TSI O B 7 MR [001] 23 [100] 7 T AEA L 7= 4 7 Fedk

FICHEE R S, bR TV, L, koA~
4 o % RAHNC L S B AT e, £ 2T
AWFETITGIBCO il x4 7 M a (0°15°,3°6°10°) #HT
% SITiOs (001) Mo EATHie S, RSN 5b M5 T 1 LT ]
DTHET D, Fig. 1 2)(Zorja(;eg')diffraction

GABCO #[f1E KIF =% >~ L—H =%\ 2 UL A L—H—  spectrum  of GdBazCusOr.s
HER(PLD)IEIC & ¥ BOsE U7z, BRBSIREE, SRPA4IL, 750 ~790°C,  9rown on vicinal - SrTiOg
P02 = 40Pa b Li=, it WA F o SembE DL, B
RIFIZT PO, = Latm T 400 °C, 3§l HET =— L 21T- Zg
Too TD%, L—W—Hh v X —% T ab mWNI AT 72 J7m & | 501

Intensity (arb. units)

1
=

=~
&40+ 43 =
Z RIS TR 2 7 AT ARG A N T U7, SR A% SE AT L 1T X Hi0m] %@0_ 7w PL
T (XRD) % FV 7=, 0 3 2aaseay ]2
ol ;' A a=1074°(R) 41
Fig. 1 |2 GABCO D XRD /3% — & 7R~9, £7-XHZ, 005 . 5,«—“‘"—*—"0

IHt D o-scan 72 BIRIE L7z GABCO #EDA 7 faZ g, g™ 8 90 95 A0 105 110
NOMM Y Ao 47 f L AR CH Y | £7- el LClhg 9 2 The  temperature
dependence of the ab-plane and
DRDOMND, Fig. 2 1I20a=0°15°10°OEED ab HWNIZFATR . axis resistance for
FHl & FHICEER T OB (FHEH. R R &£35%) >  GdBaCuO75  grown  on
53R T ¢ BT OEH (R) ORI Z T, 728, c i) vicinal SrTiO3z substrates with
a=0¢°15°and 10 °. The
F"ﬂ@ﬂiﬁli Rc = (RT*RabCOSZ(I)/San(I %'fﬁ’) "C*y)fio l/\—é—h@% open and solid symbols
Bt . P o HEHTIE 90~93 K CEII S L7, il OB kpe  represent  Rc and  Ra,

(1 B RAIEOFRHIRICOV TN A BT 5, respectivel.

[1] G. Heine, W. Lang, R. Réssler, J. D. Pedarnig, Nanomaterials 11, 675 (2021).
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Bi RS BB E AR BirsPbossSrieCacCuy10y( x=>2) D
B R BT D A5

Study on Synthesis of Bi-based Oxide High-7. Superconductors Bi;.75Pb.35Sr1.0CaxCuy+1Oy(x>2)
LESHR, 2.3EBBR, 3900
OXZZA !, Marina Mendoza', BEFHE 2, M=) !, 1EHEMEE !, HPE=", BA%ES, BHERE’
1. Doshisha Univ., 2. Tokyo University of Science, 3. NIMS
°S. Omori!, M. Mendoza!, Y. Zheng'?, K. Sakail, Y. Sato', S. Yoshikado', R. Matsumoto?®, Y. Takano?

E-mail: ctwk0333@mail4.doshisha.ac.jp

[1Z U »IZ] Bi AEAEMIBIREIR BiaSrCarCusOy(Bi-2223)1% 110K & W 5 & WO B RS RE IRE (T
o L, MIRERG A TTKGENC LV BREZRBAEETH D, I DI, WS NE L, B
AREBEHBM ~DICHN I STV, BIE, BERTE T Bi-2223 Z{ER4 572 DI21X Bi 14
MZxF3 2 Po B EN R HFIETESHWLNTWD. L L PhIIREARMAKE W=D, Pb
DORRZBUR L VIR C 720, FEHETIC R BE8R 26795 Bi-2223 Z/EfT 52 &
IIREETH D, AFETIEL, Pb OFEHEZWM LT HiEE LT, £TEADODR0 Cu0 8 DAL
\ZHiiE 72 Bi, Pb, Sril kb7 7 L— hEHKL, ZOMIZEI D720 Cu0 8% Bi-2223 128
5 3ENS S SITEEAEERTZ L2k Y, Po O HEAHANCET S = L 2RLT-. A
1%, TR BIF R B A S ST D Bi, Pb, St DFAKZ —EIC LT Ca & Cu DA
Biy 75Pbo35Sr1 9Ca,Cur i (X2 HE > TEAL S W73 A /ERL U, FEdaidis, SR e 2 574 L 7=

DTHRETD.

(=B E] BEpk R DR D — %2455 7=

OIS U CRBBE Z T, 3 ® B3
Tk & L=, Bi,O;, PbO, SrO, CaO, B Bi2212

CuO %fi"fﬂ}ﬂaﬂﬁ Bi1_75Pbo,358r1_9CaXCux+1 k L/7LC
B & Bi-2x(e+1) &5 5. Hil X, x=4 T
HIIL Bi-2245 L 70D, IBATY, —hEMK
LT Ly MERIL, Pt E, ZERHIZT
840°CC 24h DBERL L7=. Wttt i O
JERME R U, Al A OIRFE - BER CABER 21T
VY, —HBEI%, Fix ORETRA T =—
V> 752477 XRREHT (XRD)IZ X B #dh

calcined and 860°C-8h
+850°C-24h+820°C-24h

Ll

calcined and 870°C-8h
+850°C-24h+820°C-24h

x=2

Intensity(arb.u.)

HEXEARNT, BT — RS (R-TYRFE, REALR— iR R 30 40
FE (M-T) RV o0 I E 35 & OV #0808 7B , (deg) .
B« = RLF— S5 H(SEM - EDS)IT & Fig. 1 XRD patterns for Bi-2223 and B1.-2245
HEER « ST EFT T annealed under optimum thermal condition.
[EBAEE - BR8] Fig. 110, Bal2BERE s 0°

HIC X 0 &S 7z Bi-2223 B KUY Bi-2245 @ [Bil.75Pb0.35Sr1 9CaxCux 1] e
XRD /X% — 2 %R T . Bi-2245 12O\ T b, 4 - he?
Bi2223 L [Eko AT RBIREENE G & | | o X5 ‘/‘/
N5 Z ENginoiz. Fig. 212, Fig. 1 TR 2 &
SHIRED R-T MR R IZERLM T § o S

07K DBEEEmBIRE L &Rt 2y 2 &

o7z, ZHEY, Bi, Pb, St OflEE—ElC 21 o

LT, x=3 8Ll EDOELIDA 720 Cu0 J& D 0 o

FERMNFRETH D Z &, S HITiE Pb ORAk [ N BT

AABNT NS THZEDRAETH D Z 100 105 110 115
PRI BRI WT, x=8 £ T Temperature (K)

OB NT, [k fcﬁ{tﬁfiﬁl % ﬂ‘j : & DMHERB Fig. 2 R-T characteristics for Bi-2223 and Bi-2245
STV, 2k, x>5 UL EOFEHZ DWW T annealed under optimum thermal condition.

D& e EIRNT, R-T FetEDRERIZ DN T
X, BERLGBICHETDTETHS.
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PLD EIZEIFTH7ITL—2 3> TIL—LD
EZAY VTR TLOEE
Construction of a monitoring system for ablation plume in the PLD method
BITK', &K% AI X3 EHH 4 JIST-CRESTS, OH FAM ', k4 X!, BE =th !,
HE #£2', FR E2', & B!, —F #hx 'S EE B35 —8 &5 |l A% >,
wAx 225 HH E>S
Aichi Inst. of Technol.!, Nagoya Univ.2, Kyushu Inst. of Technol.?, CRIEPI*, JST-CREST?,
R. Matsuda', F. Sassa!, T. Fujita', N. Taoka', Y. Seike', T. Mori', Y. Ichino'3, K. Horio*?, A. Ichinose*?,
T. Horide>’, K. Matsumoto®’, Y. Yoshida®?
E-mail: v24728vv(@aitech.ac.jp

1. [FC®IZ

YBCO T bE' X %+ ¥ LEROERIZIB T
Pulsed Laser Deposition(PLD) A3 N2k ETED
—DTCh%, PLDIETIX, #—7 v b HIZ7—2A
LIHINAARROT T L—3 a9 7T A<D
MEND, 77— g RIS E)
ELEREDMEME B S L CRY . L—— iR
RU R L0 ZSRERDN R H[1], ZAUT&D
A~ DRIEEH RN T b ZEE LIRS H AU
SWEWIFEND D, = Z THIWER < YBCO j#
PEORIEIMTZ D E T H L EEE LT, K
W TIET AT A T2 L > TT—LDEFRS
YA REHAE Y TIH A L TUET HBIERS 2T I
WEAAT ST,

2. EERAE

PLD 5% VT YBCO A ER L, pbsif:
TOTN—L%T 7 A A7 (ntel £f, Realsense
Depth Camera D405)\Z & W #id L=, £ DBRIZ 7 /71—
LEBORERE 7 N — DY A e BIRGEERT5 &
9 python %V /o 2— ROBE AT 7, AR
%900 C, Nd:YAG L —¥—(JliF 266 nm, #§:V i
LIS 10HZ) DR F—% 20m) [IZEE L, R
FIEH% 10 43 Z &2 100 mTorr, 200 mTorr, 400
mTorr &2 TCHIE LTz, T N—2bDV A XEt
BNE, 77 AN AT BEWS LTz = IR OIS
BH LD, TN—AOE S, BENTIIRKE,
IMED S ZTTH L. T OMOEEEEZ RO D Z & TIT
77,

3. FEREER

Fig. 1 \ZENENDOMEFRTES T CHUE LT-Er 7L
— ADERERLTCND, TTANATTT —2A
DIEIRZTRGR L. IMEERE DTN D Z L3
BTE D, TOIMEEFE 200mTorr & 400 mTorr O
7= AFEEKITH - THEDM TV D723, 100
mTorr D7 /V—NIRENLHHEZ TND, FMEER
VI T — g% 7 L— 2 A — VIR A T 45

© 2024%F ISRYMER S

TR USRI L s TR I AT LB D
N5, Fig. 2 \ZFNENOBEFEITEINZEIT 57—
LDFRAROIE) 5 R L CND, T OSSR, B
TESOBEAN N T — ADE S HlE S I LT
DA T T AT AT TRIFRSIVTND Z & D3R
TE5, YHIFL——o X -7 PO %
B2 IO T N—LOF=L ) U THERS, Z0D
0275 KN AW T — MO E T 4 — Ry
HET 53 AT MZONWT HHET A TETH S,

! b |

100 mTorr 200 mTorr 400 mTorr
Fig. 1 Images of YBCO ablation plumes at different O»
pressures.

3.0
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Fig. 2 YBCO ablation plume size at different O, pressures
EiE2

ANJFSEIE IST, CREST, JPMICR2336 D3R4
F7ebDTHD, £, BT AT LOREUIE L
T, A ERFER L ESGEE e LR &
KRN S O T 120120,
SEHR
[1] Laser Society (ed.) Laser Handbook (2nd edition)

Published April 25,2005
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REY I 74 7ERLED Nb FERDO/ER & #5145
Fabrication and evaluation of niobium thin films on R-plane sapphire substrates
Ak BREF CO) TH kiE, AR & IK B
National Defense Academy, “Tomohiro Hirama, Yasushi Ishiguro, Takashi Tachiki

E-mail: ed24007@nda.ac.jp

LIz oic]

T T~V HETEET D E R 7 v —F RS (FFO) & 928142 7212, FFO <0 JH i B #s
ZAERLT D Nb ORI EZ2 HEE L T\Wbd, ZHUE TFFO IZHW LT E 7= Si i FIC=ER
TRUE S U7- Nb #2655 CRREEIHTEE (RRR) 78 3 Bif#% & IRV ME A 7R LTV =223, 800 °C
CEEBMEAS 7z R 047 7 A 7 FoM_Eo> Nb #5 Clx RRR 1Z—H1m < . BREF72~ A 7 {5
R ON D Z EBHE SN TWA[L], ZNHOEBAD—2L LT, EBMEUC L v A U723
77 A T IERER EOFRF AT v FEEAIC Nb EERAENELR L TRE LIZZ ERBToN5
DA[2]. FERNIIORZfE - TuZpuy, ARBFZETIE, 800 °CIZHIEA L 7= R W 7 7 A 7 Fet o> Nb 7
TR s AR OFEM A PR D 7o OISR A /ERE U, fdhthds K OV SURFME 2 374 L 7=,

[ZE5rE L USR]

SiC E—%—|ZLV R \EY 7747 %
800 °CIZHNEA L 727285 DC ~ 7 % ha v A%y
A2 X0 I 100 nm o Nb @A kK L=, |7
D X BREHTO 2 - 9FPEIL. Nb(200) & —
7 ISR T o 72 7 8O —Hh B 7] 23 ffE 58 S 4
oo Flo, EROEAREETH D ¢-scan (ZF0
T Nb(110) B — 727 MMEIE 4 [ExFrtzd R4 2 &
A ENELIN b RER Sz, WiC, AT = ‘

BL7= Nb M%7+ U VST T 4 Ly ' Yok 300

300

hryF U ZIZ LV 20 pm, &S 96 pm D7 g 1. -7 characteristic of niobium thin film deposited
Uy DI L&+ O|BUR-GEE (p-T) FF
P % Fig. 1 1~ d, R XY EEFIEEN 9.1K, RRR (=p300K)/p(10K)) 23#134 TH D Z &)=
STz, T, FEHOINEMC XV ENELE L7z Nb RO pE R TR O BLY A 2 MR S
NIZTEDEORRR AR LT DEBZ BND,

AKIGHETH BT Nb HEZ FWT FFO 28 UET 5 Z Lic k2ot ks #ifr s h 2,

on R-plane sapphire substrate at 800 °C

(&% k]
[1] %0 Hfh, BB IHHEE PR S SCE2018-22 (2018) pp. 31-36.
[2] C. Delacour ef al. Phys. Rev. B 83 (2011) 144504.
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Parameter optimization of crystal growth simulation

focusing on density of initial crystal growth islands in YBCO thin films.
BIK', &K% ATXS, BPHEY JST-CRESTS, BFEZA !, NEBA ', EHE ',
Hff#cz !, BREZ ', HFEM ', —HFHR S, BEE— >, —#ith *5, JEHAM >,
WAE 25, HHE S
Aichi Inst. of Technol.!, Nagoya Univ.2, Kyushu Inst. of Technol.3, CRIEPI*, JST-CREST?

°E. Okumura', H. Uchida!, T. Takamura', N. Taoka!, Y. Seike!, T. Mori', Y. Ichino', K. Horio*5,

A. Ichinose*®, T. Horde?®, K. Matsumoto??, Y. Yoshida?*

E-mail: v24714vv@aitech.ac.jp

1. ILwic

AMFZECIE, YBCO fligmpiRy I = b—a
DFEFE 2 fb 5 T2 DI~ Al ba vy, 555
FEREV I ab—ya UAERA S L, R
FHBARERY I 21— a VDR TA—E %
BRRTDHZEEZHME LTS,
2. YIal—arhHE

AWZEDT I 2 L—3 3 %, Monte Carlo 5%
FAWfERREY I 21— 3 Thh | BEL
BRI CTHWONZY S 2 b—Ya v adRe L
TWD, JBOEREORE Z1X YBCO 45 1R +LD
FEETRNLF— (Ey) °YBCO &HMROFEET
? ILF— (E5) RN DT AR F— (Eges)
XV T D, DD, AWFFETIL, Ew &
IWWKT.ELf%XWﬁM%WDT&NWO
K OFPHT Eyy & Egs Db &17o72,
3 FERKROBE

X 112 Egq KON Eys % 0~10000 K O#PHTZAE,
SHTBEDOSA b OFER AR T, 7ok 4R

X B LCROBFAISLS = —10(n

482

Nex
(1.5x103)2

Ta UTRBIVEEDEL Ny [ 3FERTHRON
BOBRITHD, ZORERBRKE8H/3T
A =R EPER LT, KLY, BURTHRESD i
KDIRT A =X Erq= 1000 K, E45= 7000 K f15/T
T LD, Eio, M2 Tz~ X
s bRV R LR, #iha BV e Lics
T 7k, 2T T 73 19 AR I LTZA3,

B A R ST DA 720N 2 & 23557
ST, ZORERND, B & Exs DHZEEESHT
HEOEEIIRE S EDLRN, HHNE, 4H

VEAWE, 22T, Ngplds 2= 1b—

FW=RHmESE Cid B B ok b S iz <
UNRTREMEDN S 2. BV A,

MHIX Eu & Eas & Eaes D 3 B T/AT A—X
T I SETeA A REa R OW T HEE T
%o FTRIOFHHBHI OB ZOWT HHRET 5
TETHD,

AT

ARFZEIE IST, CREST, JPMICR2336 OXbE%
ZTTbOTHD, Fio, ARM T4 HERTH
HFEIFFEE DREE 2 fED L, AR DB
TEIG X 02 ZERTA O,
3Tk
[1]Y. Ichino 5,JJAP 56 (2017) 015601, IEEE TAS 27
(2017) 7500304, IEEE TAS 31 (2021) 7500204
[2] J.H. Rector, J.M. Huijbregtse, R. Griessen , Physica
C 305 (1998) 1-10.

Mean

1k 2k 3k 4k 5k 6k 7k 8k 9k 10k

Fig. 1. Average of 19 1terat10ns of Bavesian

—oop0| /NN AN

1 [ \/
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Fig. 2. Iteration count vs. Island density(f)

10-039

0.01

0

-0.01

< ® |nput_Best
-0.02
® |nput

-0.03

-0.04

0 -0.05

BETRE (2024 KEAYEEDI2RBEFIVFI1Y)

11



17p-P03-16 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

RRBENCEABREGENILVIRIREZT VTF~D
BIRBRERIC & AR
Evaluation of transmission efficiency of HTS bulk resonator antenna with
director for wireless power transfer
I XE !, BELE#KISE? CM2) BT XEL, M)t @R B BEk 721
BH &2 M)k 83 mE R XT BB Tk &
Yamagata Univ. !, Fuji Electric Co., Ltd.?, °Hiroki Akimoto?, Yuki Ikezu?!, Ikuto Shindou?,
Masafumi Shibata?, Shunya Suzuki?, Yuzuru Narital, Takao Oto!, Atsushi Saito!

E-mail: t232944m@st.yamagata-u.ac.jp’; atsu@yz.yamagata-u.ac.jp*

MERRFE R LIEAUR T & RN B S d, FERURT S F i O 3T R 7o s 5 TR e R
FIL 90 % M EEEMETHD, wf L THIRAIIILE AR R~ O EER IAD | TF DT
W72 Tl 5.8 GHz DOFER £ W Tt B 28 cm TEEIHRMAK 60 % & Mtk STV 5[1],
— 7T, LT VT OARERER & ) | S B T2 OISR S EHA L ORI E 2 D,
o XWIRBRE VY SRR T VT T R AW TIE R T o TE 72 [2][3], L L., LbRtioR
L= RATHIZED X 9 BB RITITE > TRV, KBFZE CIX BB AN Y 7 & CST
Microwave Studio % FV T, R[4 % 247 Lo iR RS L 7 R T 7 (1% 1)

Zaat L. FERNC & - THEIESIERT O A HE K OB & O TRIFR AL reflector
KIZ K DIRIENREEZ A LTz, Fig. 1B aRZ 24T L m director
IREBREAV 7 LRI T T T OMTET VERT, b7 7 A

Cu cavity

T HMRITHR G S e @i E NV 7 RS T 7 & Cu
T
U7z, SHHERICIE Cucavity O Tl (2—b0 R~y RERIR) %
FIH U S mfg & 95K 9 5 BRICIXBIHI L 7= Cu#f % Cu cavity
O FEICHRE LT, Y 7 VOmENI/N VAT 20— T iR
B4 F\ 7=, Fig. 2 12 Vector Network Analyzer (VNA) % T

HIE L7~ 5.1~5.2GHz, #148K |28 AL r 17, {5k

40

w
a
T

w
o
T

Maximum
Transmission Efficiency [%]

N N

o [6;]

B
o o
T T T

o o,
T

HIEE 0 cm ORf, WiREEE V7 HIRET T F OB TRk 100 10 20 30 40 50 60 70

Transmission distance [cm]

§?jj$ 228 % =%t L. %{ﬁ%ﬁ%%ﬁbfi%ﬁﬁfﬁ%%%ﬁ:ké Fig. 2 Comparison of transmission efficiency

with and without director and reflector.

BTG EI121336.8 % DIREZNR LGz, A2 IR SETORE THEER 2386745 2 &M
ERROM LA TH D Z LRI SN, SOV TERERDOERIZR D,

23 30k

[1] T. Tomura et al., IEEE Open Journal of Antennas and Propagation, Vol. 2, pp. 170-180, 2021.

[2] K. Ehara et al., Electronics and Communications in Japan, Vol. 82, pp. 55-69, 1999.

[3] A. Saito et al., The Japan Society of Applied Physics, Vol 8, pp. 1-3, 2015.

[4] FRAEmdR  fh, =L 2 b= REILPIRERE RS R SCEE, Vol. 20, pp. 139-141, 2006.
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Spiral-MKIDs ZLAI12& 3 2R THz iRA A —L V5T HHE
Study on two-dimensional imaging of terahertz waves with spiral-MKIDs array
IR RE T OM) gk % tt, MDZAEE #Hak M) BT XiE!
hE @, RA XL KT BB HE LY
Yamagata Univ.! °Shunya Suzuki® f, Yuya Suga!, Hiroki Akimoto !,
Kensuke Nakajima?, Yuzuru Narita !, Takao Oto?, Atsushi Saito > *
E-mail: t232948m@st.yamagata-u.ac.jp’; atsu@yz.yamagata-u.ac.jp *

Microwave Kinetic Inductance Detectors (MKIDs)[1]1Z, @ zEOFEEFIH L7727 7~/ (THz)
Rt TH D, Bxlx, A—0ORZ =TT o7 Fi~A 7 ailEiEROMEZ IR
spiral-MKIDs 25 L LT\ 5[2]l, ZNETIZ, 81 HEFDOT LALEFEBL TV DHA, B 2 Kk
JeA A= TIRER STV W3], ZORKIE, xR F— O OB KL F—~D
BRI L DB EER L FFEIR-ZEROBER CTHRAT IR E A ObN D, £ 2T, BYsE LT
FHER-ZERD P D& 2 RT=T 2 > MEZ BN L s LR L,

Fig. 1 {22 Y v FEZIBN L7z spiral-MKIDs O & /~7, AU v FE&R O spiral-MKIDs &1
X, 7747 miEER EIZ NDN ZRE L, 7+ N Y 7T 7 g — A A=y F T
FEEZMONTER L, To%, ZhbzERFEELTEREGDE, AUy MNEAVD 2 T LA
spiral-MKIDs Z Ef. L7-, NbN #EIEOBEEIL, 2 U~ FE25% 500 nm., spiral-MKIDs 3754 20
nm TIER L7z, £72. AV v FORITRIRBFOAIIRF SN D L0 ITRFFESLTWD, ZD1E,
GM % kg CTHFZ % H L. Vector Network Analyzer (VNA) % F U Tl AsrE 2 & L 7=, Fig. 2(a)
T8 L TV DRI O TSN A RS L 72356 O Th v | FIRRINE 2R LTz,
Fig. 2(b) 13BN L T 5 RS & 13N O IR OIS LIS A ORI TH Y . WIRRAR IR 1
B TERD o7, PLEOFERNG, 2V v MEOBEME THz ERIFHEICARITH D Z &R
We STz, FEBRAE R OFEANIEREOBICFR IR 5,

Resonator._ | MKIDs layer

Slit layer -

W
it '

Irradiation time

o At

b

if W Mv“h
L ‘\

/

\v Irradiation time

Os

10s
20s
40s
60s

0s

10s
20s
40s
60s

95 1 1 1 1 95 1 1 1 L
Sapphire substrate 1.01 1012 1014 1.016 1.018 1.02 1.01 1.012 1.014 1016 1.018 1.02
Frequency [GHz] Frequency [GHz]
Fig. 1 Structure of spiral-MKIDs Fig. 2 Sy1 characteristics of spiral-MKIDs with slit layer

with slit layer. irradiated only left resonator (a) and irradiated only right

resonator (b).

[1] P. K. Day, etal., NATURE, vol. 425, pp. 817-821 (2003).
[2] S. Ariyoshi, et al., Applied Physics Express, Vol. 6, pp. 064103 (2013).
[3] Y.Kato,etal., 5 74 [BUS B A AL E A<, 3aB11 (2019).
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Gain analysis of kinetic-inductance traveling-wave parametric amplifier

using microwave circuit simulator
BARRME C(M2)EH X!, HHE EH!

Shizuoka Univ. 1°Sota Ishida'!, Masanori Takeda!

E-mail: ishida.sota.19@shizuoka.ac.jp

NFA L E T B AT ASRT AR
7 HIEZR(KITWPA) X 1A X7 B ADEE
TRIERIENE R R L2 % T A N U » 7 HElE 2%
ThbD. ZhE~A 7 o HHICBD TR
B, RATIE 7R & OB T R PERE A SERE S
NTERY, BEERCENZEICRT 58K
FHESR O L LTS TV 5.

KITWPA OFEMEMT ik & L CTHZIZHW
HAILDFIED—DIT, fENTRIR O EREIEIC
*F U CREAT— N HRERR 2 AT A <
FERSH D, L, FEERIZ KITWPA ZEifE
SHLHERITIE, AMBERE & REREH O A
B ARSI L > T A TERE
FORFNEE, FBFOBESCHISEY v 7 v
DFRAENBEIND. AE, HAO~A 71
Hlalg > I = L— & ”MicroWave Office (MWO)”
Z JAVNT Fig.l D X 5 I E#RE 0O Sl B35 €
TNEFREL, BITAEITH) 2L TED LD 2R
SMERIEIRE & DB O B 2 EE L 7 KITWPA
DRI 21T > 72, BREEOZEAREIEE T v
TR ABE, Figl (R THRRE A 8 I L
TLCOEZRE L TWD.

lunit

L -I-CL L I-CL L l—CL L I-CL LI-CL
Fig. 1 Periodic structure of KITWPA (top) and
its equivalent circuit (bottom). The values of L
and C are set according to the line width and
gap width.

FRMTAZ I CTURE L 72 B AR AR AR I 1
NbTIN i =2 7 L — F #RK(CPW) T, [
35nm THDH. Fiz, FENTIZEV TR O K
FEETEDZ LD E LTV, i LR
DFFEA VB — 2 A3 e =216 A TH U,
A BGD R — S ORHEA B = A o0
DOEIZ L HFHF O 2 BT 5.

AR E20.3m, HiROZ RLX—]FE 7R
DR T WD WK% f,, = 11.56GHz, HEIE T
HIEZ I ESIP, = —70dBm, FREKIC AT T B R
> 7T —10dBmIZ R E L 7=,

fIRAT DFE % Fig2 (T3, BB OKHEA
B AL DFENRKEVIEEFEFTREEL,
REBFFFY v TN ET D Z ENH00,
500 DAIEI K Z BET D856, S HITK
IREENBND ETRINDD, ZORIC
DWTIEE AR RS TETH .
[BEE] ARFTED 1%, FHFE: 23K03955
Bkl k0 Sl L7z,

20
—Zport=216Q

15 | —Zport=150Q
@ w ]N Zport=100Q2
E'lO - %\
©
)

5 | M M

0 \.m..lm\ 'u/ \ \41“ ‘,__._IS,_A

10 11 12 13 14 15 16
Frequency[GHZz]

Fig.2 Results of gain analysis by MWO. The larger
the difference in characteristic impedance between
line and port, the more pronounced the gain
attenuation and gain ripple.
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[16a-A35-1]

INYF T T FHiEEE AVBI2212-THZERIRSS DR H

O ##t!, Lk 155 §E @AM, BE &2, I Rk, A RAL & HBR. A BR
12 (1 FRASHEYE. 2.RAKAIQMC)

[16a-A35-2]

ERBIEEABI2212BBRERA VT INILYERERZEFO7 L MMiCEiT e ZFBIEICAY
BHR

OBR B A RA\ B o). LR BE ms @A I AR 5l HE2 BE #
—2, BA FHA B RER B BRS (1L SURAKIEYE. 2.ERH. 3.RAKIQMC)

[16a-A35-3]

THz KRS AB LSRR T v TEREMONRICE Y 3%

=E F&. Ot ki BA o). LR BE. BR E2. 58 AR KRN #RE
A RV (1L SURABIEYE. 2.RAKIQMO)

[16a-A35-4]

NS R Z BV cRBBTEERT INLYRRERSFICE DI A—I VTS XT LOREI
O &', B4 B, B8 AR BR EE. AT AN I KR\ LH HH2 BilF K
B2, 7T 2472, B EmET AA BRC (1LAEAREENE. 2. ETERGRASE. 3.RQKIQMO)

[16a-A35-5]
BiE - AEEAREERZEE L3t IV VY TISARII vy ADORE
OM2)EAR JE Ik TR & F2 88 —50 (1.mRARI. 2.E/KH)

[16a-A35-6]
REANFEXRETICDHE DD 3 EIVITIARIIVvEOBERBILE LUV TDEE
ODCy AT, #E —30 (1. ARTI)

[16a-A35-7]
BEBEEHBI2212-THZEREIREF DT /N1 A ICKIZFTHEICRET DI
Ofi B @A, vtk k3K, AR Wi, LW KE. BR 2. AT @3}, Al %o ki ¥

2, R WA, B =R mA R (1 FRAKIBEYE. 2. ERF. 3.KEK ¥ PF. 4.RA KX
IQMC)

[16a-A35-8]
Bi2212 Gz AL\ c THZ BFIRRFOMEIEHEICEE 3§ 2HH3%
O#A 12, HE B3, #i8 AR v kK1, EX s, um KE. BR 2. KT

A, BHE XA XEEA KR 50, B ER(1LHRAREEIEYE. 2. RAKIQMC. 3.KEK ¥
B PF. 4.FEKSER. 5.NIMS)
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NYFToTTHEEZRAW:Bi2212-THz K F IR DS
Development of Bi2212-THz Oscillators Using a Patch Antenna Structure
REAEHEME ', RAKXIQMC?

OfFEAX #MH', WA BF' WME BXHM' BR EE' MM KXK'
XiF @A, @ EB' MK B’

Univ. of Tsukuba!, Osaka Metropolitan Univ.’
©Y. Enomoto', Y. Yamauchi', K. Maeshima', Y. Kuzumi',

M. Kobayashi', T.Otsubo', H. Minami', T. Kashiwagi'
E-mail: s2320326@u.tsukuba.ac.ip

Fox it @mIRBIEER BixSrCaCuOs: 5 (Bi2212) Hifkfh 2 FW 27 7~ /LY B OFIRSR 2 BIFE L
TWAH[], ZOFERE, Bi2212 BESICNESNBEE Y a7 VY U ERICEI DRy a7
VURRE, Va7 Y oA A TEEIC L DR REEFA LTS, BfE, 1E 1T
10pW L~UL 3 AT LA TO0.6mW L~ULDH B STV A 03[2], TRIKWT T~ %
DISTIT T mW LD AR EEN TV D, Fox i, 11 mW(@0.45 THZ) D H 713k ST
WHHER RV X A F— RRTD)T LA #3122 51 LT, Wit MBIZBITER Y #lA TV 5D,
ZHE T, F v RIS U Bi2212 B & /3 v F BICFEE THEERYE 2 HiE2 v T
7oo UL, ffT > 7% 100 X 100 pm? B2 L RTINS < BWLEREE TRy FITRET 5
ZENEHE LT, RIRROREMT v 7 &y FOMNBERMRIL, A =X ABGO N TEE
ThO ., BUERST v 7 L3y FONBERRE I LR ERFIEOREEZTT-> T 5D,

Fig. 1 (ZIFBUERF T O R FHEEOTEIMIEN 2R Lz, ZOFRFOFERT ot 2 3ROEY
Thd, 9. 774 7ERE Bi2212 f5FHRAEITK 20 nm DB Ay ZEZRHE L, Z D44k
B2 U CER RS A AT D5, RIZTZA M) VT T 7 4—7avAIZT, V774 T FHER
Rlizr7 o FABBAERL, SOICHES LoRREER 100 pm OFFICHMMN LT 5, 20
%, SiOy A Xy Z %K) 200 nm ST D, I, FEEB T pach antenna 2
S FOMEEEE LT, 0300 um DEFHEES S Fo
T NI TTFT 4 —FORANRy ZICTHERIT 5, 2 b0
TRERAEHEEAND ZET Ny FT T IS DR
F v T ONEEERBEICIRET D Z LR TE L.

Ground Plane

Sapphire substrate 100 um in diameter

Fig. 1 A schematic illustration
1] L. Ozyuzer, et al., Science 318, 1291 (2007).

showing a patch antenna structure
2] T.M. Benseman, et al., Appl. Phys. Lett. 103, 022602 (2013).

4]1Y. Ono, et al., Phys. Rev. Applied 12, 064026 (2020).

[
[
[3]Y. Koyama, et al., IEEE Trans.Terahrtz Sci. Technol. 12.5, 510(2022).
[
[SIHEAR B, 5 68 [a] Sy BEFINGEIE [17a-220-3] (2021).
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ERBEERBI2212 EREZRAV =T INILYRREIERFD
7 LA EIZRF =R FEEICET SR
Study on device structure for arraying terahertz wave oscillators using high-
temperature superconductor Bi2212 single crystals.
RRAKEME |, ELHL RAKIQMC
ORR HEE KL A EX B WA BEF ATE A, MK KK
HH HE2 2% B2 8K FH2 m XL BAK Bl
Univ. of Tsukuba!, AIST?, Osaka Metropolitan Univ.}?
°Y. Kuzumi!, T. Otsubo!, Y. Enomoto', Y. Yamauchi!, K. Maeshima!, M. Kobayashi!,
A. Maeda?, Y. Kurashima?, H. Takagi?, H. Minami!, T. Kashiwagi'-3
E-mail: s2320338@u.tsukuba.ac.jp

Fox OIFZE 7 N — 1%, SAER L E IR SR BiaSrCaCuyOsis (Bi2212) Hifkdh 2 2T T~
VY R IRAR[ O @ I HBIZ T 72 FE 21T - T 5, BRIGIZIE, Bi2212 BfESh 2 fin T L
TefidhF v 707 LA K @itz A T b,

ZOT VA FFIZEDRIRE I Om IR, FFHIORBBER RV, £O720I2fx
(X, FBPEMERICRAET D @A ERSCEMA N LT, FrRALICHEERRBET IR
HBR A RETE LD TIIRVWNEEZEZTWD, ZOX I RMREMRD7T201iE, F R
BERNRTA—FIIRD, 22T, AR TIIHFEFHREZHIE LT LA B FERT 220K
FEITIRST2D T, ZOMRERET 5,

Fig.1 (T/ER L72F 1T ORAX 277, 2 OfiEO/ER
IZdh7=, £ ~1mm 4O Bi2212 K%, EA 7mm
DY 7 7 A THIRIZ Cr, Au D ARy X TEEZ A LTS
L7z[2], #86 L7cAbdb DR E 28550 L, Rl B R4 7%
LTz, Fe Tl i O FI2 80400 um?> D LY A kv A Y
Z, 10pm IR T 3 DI~ 7e, TD%R, FIA KDV Ty
v F 731 AW, Figd [T X512, 774
T EMR B D ARy 2 A T EREMIC, EE L7 B A T
v ZHRITNL Uz, WIS, EE L7k T > 7D EE G
DHEIRDBTALD K 912, F v TR & FEEMRO—EIC
Si0, #HufZE(2x2 mm?, JEX 200 nm) % AE L=, HREIC,
FEREM L LT Cr, Au 2Rk L7, Fig.1 Schematic drawing of a developed structur

Bottom electrode Epperlecrads

Sapphire-plate

Bi2212 crystal chips

[1] L. Ozyuzer et al. Science 318, 1291 (2007).
[2] HAR G, 5 68 [F] JSHWBE T2 BEFUGRHE [17a-220-3] (2021)
[3] T. Imai et al. Jpn. Appl. Phys. 60, 126501 (2021).
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THz RERFABCEREF v TEHRBIRORRICET 5HR

Reseach on improvement in the fabrication technology of superconductor crystal chips

for THz wave oscillators

HRABEDR ', RAKX IQMC?

ELEFE, OMMEKE!, BEABE, LAER' BREE' WREXH' XKFHEA’
RAER', WMAREAM "
Univ. of Tsukuba!, Osaka Metropolitan Univ.’
C. Mikami, °M. Kobayashi, Y. Enomoto, Y. Yamauchi, Y. Kuzumi,
K. Maeshima, T. Otsubo, H. Minami, T. Kashiwagi
E-mail: s2110380@u.tsukuba.ac.jp

Tz L, FIRBEEAR BiSrCaCuyOs: s (Bi2212)D B i 2 FHWT, 7 7~ L HE o/ R IR S
[OBARZIT/2> TWD[R2], Z ORREHROFHEIL, fmNOBAY a7 Y VEBAICBIT 50
Takt TV UMETH D, BIRIICIE, Bi2212 HifES E 80X 400 um? FEE OFESL T v TITEIE L,
ZOFyTHNOERY a7 Y AEEOBEHFMCEEZNMNT 52 LT, BRZEICEREZ
RO ZENTED, TOB, [T v 7 O A XRLMAR A 0B S IC K & 7Y
Bh 5.2 5720 [1,2], TR - A ZRRIRH N KT T EEOFEM 72 BRAR K& OV THAF O BRI,
RS DBRFEIZ KT 72\, £ 2 CBUE, MEORmWIRT v 7 OINTiEZREL Tk
D, RIEERTITZORBKRNEZBRET D,

Ty 7Rz by F U BB K - TN HEE, ko Bkl Bz BRI L 5
R ThHoTD A —N"—2y F o 7 LR HMEN DT, ZOMEERT D701, =y T
VIMBAEBMBIET AT, MERIA I TRy T T BT TE D FIEOREE AR
2o Fig. LICBFEF DT v F o 7@ ORI K OFEBEOBR A R~ T, =y F v 7 EiREERT 5
PLiHs (Pass 1) & PRIFK Z P8 ER T2 -
s (Pass 2)00 2 SO MRk % o1 Sample spa
ENb, P 7L OIREE R HE

WO HAH LTz Ty || Past TQ,
) Etching | '

il AZ E A TVWA, d solution ) O\ g

R, — OEBOE L M— Etching bath \\\Pass y

N N EI=R N

IhEMHWTIT L& T v

T ORIV THRT B

[1] L. Ozyuzer et al., Science 318, 1291 (2007).

[2] T. Kashiwagi et al., IEIEC Trans. on Electronics E106.C, 281 (2023).
[3] T. Imai et al., JJAP 60, 126501 (2021).

Fig. 1 A schemafic illustration showing a developed
etching system and an optical photo of the system
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/N B O e RIBBREAR T 7~ VY BRERESIC L D
A A=V TV RAT AORFEI
Development of an imaging system using a high-temperature superconducting
THz oscillator cooling by a compact cryocooler II
FERFHEME ', ELEREERASH?, RAK IMC °
ClupviER !, EAME L, ATRRAR', BRES, KA PRERK,
SRHMESE Y, BUGRER?, MTNEAT?, BRAR, MR
Univ. of Tsukuba !, Fuji Electronic Co., Ltd?>, Osaka Metropolitan Univ.3
°Y. Yamauchi', Y. Enomoto!, K.Maeshima!, Y.Kuzumi', T. Otsubo!, M. Kobayashi',
M. Shibata?, J. Toyosaki?, T.Takeuchi?, H.Minami!, T.Kashiwagi'?
E-mail: $2320381@u.tsukuba.ac.jp

e IR B A BI, Sty CaCu, Og, 5(Bi2212) D Hiffifi 2 A VHIRHEE I T L, fEdmANEO Y a7
Y UG OREB A IMICEELZHINT 22 LT, Rk at 7 Y UHRICKVBADT T~ LY
&ﬂ%%ﬂém Fex 122 DORIRFA T OBHFE & TSN T 2028 b I A TV D, il

TiE, BIRFEFOMRHERE LTA A=V IV AT AOBEEIT-122][3], BUEZ, &K
RGO FEEL B LIV AT LOMEEIT> T\ D, 2D 1 DOJmE LT, /NUETHR
BaxMWIeAA A=V TV AT DO EZT-> TR, TlRO/NUGEHEEZ W o o 2T L7
E ORISR 2T o CTET2[4], FRIHGT Tl MR I SV CF LRGS0 R 215
BRING, FVFEHNRT T~NYA A=V T VAT AOEFEEBRRL W5,

AWFFETIZ, 2023 FEKFDOF R[S THE LI AT LAOHRICOWTHET 5, A
AT LTI LTV D Bi2212 FIRF T IV ANA T ZAEHINT 5 2 LI X 0 EEDHTH
WEWE AL TE D Z B> TRV, BURTIX 1.1 THz 7% 0.4 THz O#iF% 1 KHz O
0 R U E CHRB IR RRETH H[6], BIE., ZORMEE v AT MIMAIATI, )L ABRENT
DAA—=V U THIRE L AT LORFEEZIT> TS, PXIVAT LAEHWT, 2B a—H{fl
PN XY BRI VLV RAEBEZEINL, FRFICELNIZ P T—IZ LV HEIRRTT 7~ VY %
T %, A7 LFEHB KO RITY BEHRET 5, /\

\

time
[1] L. Ozyuzer, et al.: Science 318 1291 (2007). |
[2] M.Tsujimoto et al., Appl. Phys.111, 123111(2012). C" TN A@

[3] T.Kashiwagi et al., Appl. Phys. Lett. 104, 022601(2014).

Pulse bias

[4] Y. Saiwai ef al., Jpn. J. Appl. Phys. 59, 105004-1-5 (2020).
[5] WP - IS B E 2023 4FFKFE RS 21p-B202-12. ,
[6] FEfl : IS HELSEE 2023 4EFKZEE RS 21p-B202-4. PXI system

Flg.l system simple diagram
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=i - EEERAEBEREZBRELE 3 IV VTSI ATIISVADORR
Development of the Josephson plasma emitter for high and wideband frequency modulation
RKRBREL !, ERH:?
CM)EXR & MM FEXL AKX F2 #HE —ih!
Kyoto Univ. !, AIST 2
°Masashi Miyamoto', Ryota Kobayashi!, Manabu Tsujimoto?, Itsuhiro Kakeya'
E-mail: miyamoto.masashi.24a@st.kyoto-u.ac.jp

Va7V 77 A~vxI v 4 (JPE) (TR S IRE{RER BiSrCaCuOss (Bi2212) %
WeT TV IRTHY . Va7 Y CERAUSHE HUNERE & T 7~V RO
PN DR 8 D AWFFE V— 1% JPE ICHUNT 234 7 ZEE & LT, EREEICIZ
TJEBE 3 GHz DIEZ 2 HET 5 2 & T, ol EEk 850 GHz, i RNZH A 4 40 GHz @
R T 7~V ORI LTz s ZORRITT 7~ VY lfE~DIGHE L TEECTH
0. T IIYRICHIF SN D EEE - REEIBEOZDIC, EREREZENSE5 2 L3R
AIRTH D,

INETIE, LA 3 GHz £ TORRE PLMIHER Uiz, AENT, @l - RO 85K
iz BE L. o7 A 2O & A2 895, BEORR TR, ~A 7 mizmZ %
AT AW & TS ADEEGITEN LT AR D LR ZRD TV LB B, 10GHz LA ED
LR B B A 15 2 T T AR RN & Eot ] D s JE R 2 S L 7o, 283 SRR B0bE (2 > T,
WIS SA T AREOFARE P AL « Wk & OXIRITIER L, T34 2R, o~ A 7 a2 R v
TRy FT T FICONTRIT L 2, 7850 ZCFEE LT, i TIE, BR LI IPE O1E
mE R ZHI L, EBRAES 2T A ZADRHEIZ SN THET D,

l ' ~ Connection for RF

Fig. 1: Schematic diagram on the new JPE. The connection between the external circuit and the board was designed
to apply RF voltage. Microstrip patch antennas are attached on top of the JPE to control the radiation characteristics
of the device.

References

[1] Miyamoto, M et al, Nature. Photonics 18, 267-275 (2024)
[2] Tsujimoto, M et al, Optica 29, 16980-16990 (2021)
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RANBBHETLIZHLEDIL O3+ IVIYTSAIIIVAED
BERBELELIUTDEE
Structural Optimization of Josephson Plasma Emitter
based on the Anisotropic Dielectric Model and its Implementation
RARBEL!, ©OO)/# X!, ##8 —5h!
Graduate School of Engineering, Kyoto Univ. !

E-mail: kobayashi.ryota.86a@st.kyoto-u.ac.jp

Yax7Vv7IRA=x Iy & (JPE) IFABYEIRABE
JE{KBi,Sr,CaCu,0g,5 (Bi2212) BT BEE Y a7V v
BEMMLET 7~y EGDtRETH Y, HIERICK - T
et o B FIE T & 3 L w SRS E b o[1], —J T,
JPE DB 1% 2013 F1610 uW % Gik L C LK HT
INTHELT[2], BEFHE I RS BRI G Tk o KAl
2% JPE DGR R o ic/k o Twb, JPE © BT
BT T V[3]1F Bi2212 1CHuN s @A IR SR ASEHIIN & 7235
HBOMPICE Zilh S 27 CTH Y, Bi2212 ZiF®EAE L L Fig. 1: A JPE modeled on an
TS 2 L TN ABRRY L2l — & FCo JPE o5 clectromagnetic field simulator.
MEEAREICT 2, RETAZHOCTHEFOEBRREZ Y 12 Farfild P-Fld(r=1m) Abs (Phi=0)
L—& FiceEF AT 32 & ¢ (Fig. 1). JPE od:dRE:Ix
FHEIZHBHTZ LR INTHEN, ZOETVE
A 7-#EREL OB IR AR I N Ty,

RFFE I BUEE % v 72 JPE DG R R &
Z DREEEICHE D L FAA ZDKEERE N T 5, £F,
BHHEIRICX D, T4 20z —E kb oomE L H
52 2ex e 52 LT, RO AIA L 2 BHBERHH  Fig. 2: A cross-scctional view of
L7 (Fig.2), Ric, ¥MHEEECR LNk 292k L, the radiation pattern expected

. . from the structurally optimized
{F9LL 72 JPE O ERBIEAATRIELRE 2 WE L 72o WIS, Govice, operating at a frequency
EERCAES RO ZBE LTy Ial—Ya vy 7y 0of495 GHz The cross-section is
A ABFFROTME T 7o KT, BARFFEICHES {i;wﬁfﬁﬁﬁi‘giﬁ
ERN G FEZREEL . 1 mW DL EOBUN#EZ S D JPE  mesa.
DEBICH T -EBE B TH 5,
=GN
[1] M. Miyamoto, et al., Nat. Photonics, 1-9 (2024).

[2] T. M. Benseman, et al., Appl. Phys. Lett. 103, 022602 (2013)
[3] R. Kobayashi and 1. Kakeya, IEICE Tech. Rep. 123, SCE-353 (2024).
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16a-A35-7 HESEIG MBS ASLHMAS WATHK 2024 KA LEN2RBEAVS 1Y)

BEIMFEAD Bi2212-THz KRBIRFEFD T /31 AFFHEIC
RIZTHEICHT AR
Study of the effect of excess oxygen on Bi2212-THz emitters 1I
FURKBIEME |, ERH 2 KEK Y#EH PR, BlRAX IQMC?
ORTEEAER ', /IMRE L, HEAWME 1, ILRER ', BREEL, KITRAL
Al 2 KIEHE? hEMAI FERER T, MARER
Univ. of Tsukuba?, AIST?, PF IMSS KEK?, Osaka Metropolitan Univ.*
O K. Maeshimat, M. Kobayashit, Y. Enomoto?, Y. Yamauchi, Y. Kuzumi!, T. Otsubo!
S. Ishida?, H. Eisaki?, H. Nakao®, H. Minami', T. Kashiwagi 14
E-mail: s2320374@u.tsukuba.ac.jp

AR BionSroxCaCu2Os+s(Bi2212) Hifk f (2 351 2 A E LA x O R Ife R & & 1L, v
U T HOEE U TR BT o) SBImER R IRIE (To) 72 & OB % 5. 2 D [1], Fex
E. xR0 8 2% Bi2212 Bifiih A MW o7 T~ RIRR T OREIC G 2 2 I DWW THIZEL T
BY[2,3]. BIEITAGE N — 7 & (OP)E 7 D FE Rtk 2 F.OICHA LT\ 5, BiIEIOFE TIIfHA
HET x=0.15 Oftifh %, 3 DOBLHGIE T OP IfFO B 2MERICHEL, b2 HNT
PRI U7 7 O 2 S L72[4], BRMICIE, SAIEmesEIRE 1000 ppm OFEHE T T 3 20
72 DRGSR (500, 600, 700°C) THULIR L7z, £ LT, T4 b D% HV T 80x400%5-10 pm?®
BEOCT v 7IRFFEER L, IR 250 L7, SEIXHHAZE x = 0.05 & L7=fdh%, i
] & FREOBSLIR A i U, FFFRPEOFM AT > 72D TEDORER A WMET 5,

Fig.1 (2i%, MIERREO—FIZ R L7z, 600°CTAULEEL 7= x = 0.05 & TN0.15 O dh CTIERL L 72
FFD 20 K (28T 2 EH-EERME() & M s S EEBE O R FEIINEE KA EO) DR RIZR D,
BIE-EERE D, x=0.05 OFFTiE, x=0150HL D
b, EEREE AT 5 b O ORAEINEIESE " e _ 0k
HUTNDZ L BRAND, = ORERE. X OB A

80

= /""/fs_’,w’,v./
Y UTEBEEIML CTNDZEERBELTND, F, £ ‘ [ oot 400)/1
~ [ / shape: : /f im?
IR L2 20 KIZBT AHIEH NI EL L LRRETH D N W fomm ot JF AT

20

. BRERIEFE OIS A A DOEIE 2 SDENT
Ripote, EEL, BONERKINEEbEbRARE L2 & o v

(b) PR
x=0.05 S e

TH W BIETh o7, HHIE, MOBLBAROR
REDHBIREZITH, = ::m\.\,-:a.]s
[1] H. Eisaki et al. Phys. Rev. B 69, 064512 (2004). 7 2 r o) 6 8 10
[2] S. Nakagawa et al., J. Appl. Phys. 133, 163904 (2023). Figd (a) Current-voltage characteristics and (b)
[l MLV G GL, L Al SIS 288 Dekl2 (iR, detector response voltage plotted as a function of
X HiRs B, 35 84 FUGHIBCP, 21p-B202-1 (2023). applied bias voltages for x=0.05 and 0.15
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Bi2212 Bf5@ERA L= THz RREERFOMBFEMICET SR
Study of material evaluation for THz wave emitters made of Bi2212 single crystals
PURABEME ', [RAK IQMC?, KEK #H#ERF PP, EEHTT 4 NINS®
OHARBER 2, hEMAS, AIRMEAR ', MMRE ', EXRHAH ', ILAKHE ',
BREE', KIEAN', AEKZ Y K@¥E, BABLS, AER'

Univ. of Tsukuba', Osaka Metropolitan Univ.2, PF IMSS KEK3, AIST*, NIMS?®
O T. Kashiwagi %, H. Nakao 3, K. Maeshima !, M. Kobayashi !, Y. Enomoto !, Y. Yamauchi !,
Y. Kuzumi !, T. Otsubo !, S. Ishida *, H. Eisaki , T. Mochiku °, H. Minami !

E-mail: kashiwagi@ims.tsukuba.ac.jp

Foxx, BWIRBEER BiSnCaCuyOss(Bi2212) D Bkl i & 1=/ N T Z ~ L 3¢ iR
FIDOBREZIT/2 > TWD[2], R TORBIRFEEIL, Bi212 fimNOEAY a7 Y VHAIC
By a7 Y R TH D, Bi22l12 fEik%E 80x400x5 um’ FREE DT~ FIRITEIE L,
HAEEBIRE T. LT T, Ty 7NOBEREY a7 Y HEAICEEEZANT 52 & T,
B DFAENFIRETH D, BUEIL, FFOMEREM L4 BFE L, BUSr DAL x CFEFE R §
EHRE LIS AR L, T, BTER, FTOBENERSORBIRFE L Wo Tl XT 2 —H DOf
Bz~ T 5([3,4], £ DB, i ORLAIMECH - EBOE—M & o 7o bt ORI 2 30
T, B EHEEX(PF KEK)D X #A2 HWT W5, ARBERTIE, fdmT > 7 Of it OFAmIZ 3
T LRI DRSEHmET H L LB, PR ROENIEFZERT D,

BJ1iix, WSS T v 7ONFETERE@ L, EOF v T E R DR TEWEE L
P15 72 0026 (L DEBRE D 2 ot~ v o VhmR Lz, KIS, F—0OF v 7 &k
PAEE T TR L7-%(b) &, DRI KRR T TR () DREZ R LT, KTk
W, BIF ARy Ot - BEFEOIEN Y IE, FHEN AR O ¢ K20 HFEDIEN Y
ZRIGT D X ARIT, ~80x400x5 pm? FLE DS T > Crystal chip @
TERKICBE SN TS0, Bb 7z ErshEix
F v T RARORIEE KL T b, MED, 255CH:
£ O HIHKIROBIIE T T TRIKD x FFaD
JRDN D T DR D D Z DR TE D, Z
DX O R ERIT, MTHOKRT v 7 ORI
DEGEALICIERATE 2O T ARWNEEZ TN D,

[1] L. Ozyuzer et al., Science 318, 1291 (2007).
[2] T. Kashiwagi et al., IEIEC Trans. on Electronics E106.C,

20°C 3h 255°C 4h ai
281 (2023). 320°C 3h pump air
[3] S. Nakagawa et al., J. Appl. Phys. 133, 163904 (2023). Fig.1 (a) Optical phot of a crystal chip.
[4] M. Nakayama et al., J. Appl. Phys. 135, 073902 (2024). (b).(c) Diffraction intensities around 0026

for different annealing conditions.

© 2024%F [CRAYEER 10-009 11.1



16a-A35-9 BIEEGAMELAKSLMHES HEFBE (2024 KHAVLIEN22B&ASY)

NdFeAsO REBEEHEEN T/ X ) v TINI LB EESEE
Fabrication of nanostrips using NdFeAsO-based superconducting thin films and
evaluation of the superconducting properties
BRL!, AHBXRREIVARELIVOZFI I THRELZ—2
OH/IIl ZFH !, EM £, BA FR!, BEX RF, BA KA, AF BL, £H #E 2
Department of Materials Physics, Nagoya Univ.!, Research Center for Crystalline Materials

Engineering, Nagoya Univ.2
OAtsuro Yoshikawa', Shunya Tomioka', Ibuki Washitani!, Koki Miyamoto', Daichi Aoki',
Takafumi Hatano', Hiroshi Ikuta!-2

E-mail: yoshikawa.atsuro.t0@s.mail.nagoya-u.ac.jp

[IZU®IZ] BIEE R 7f %5 (Superconducting Single Photon Detector; SSPD)IE, (/54 #iE

100 nm F&E ORGHIFRICIN T3 2 2 & TIER S v, MR - BifEdE - /A XFEOWT i s
BEREZAWCBEESRE RESEET L2 2 EPMESNTND[1], £072, w1 IHHRERECER
72 CWIEWSFA~OBEANHFEE N TS, L, IEBIRE T OKRWABEERNDN, WSi 72 &)
Z W BEF D SSPD IR C L2NENEE T, KA D@m= A R 72m o CoEM AV & e
S>TWb, I T, FxIL 40 K L EOEW T, 273 580 B{5E (K NdFeAs(O,H) B35 H L
2o ARITE O TR BTBEIE J. 2R U7 £ 48 1 um B2 £ CHIBRIN T35 Z & AN alhE
Td 5[2]. A lEllE, NdFeAs(O,H)HED 722 28I T T v F o 7 &2 L, 7/ Ak
Uy TEAE R U COBIRER ATl L 72D T, ZO/REREZRET 5,

[FE] e B4 v —kI2 K 0 /ERL L 72 B NdFeAsO T
WM A CaHy MR & IR A~ 2R A L, VLS 5 2 E 1op %QQDDD 7
& THERETo T, TOR, BHONTEBREZETRY V7 2. I ° Yahotald
TIAL AAFY RIA Ty F UL O BT L, £ o5t _som |8

(%%H@lﬁ@%ka&@Wme/XFUy7®8m4F [ sum
Bl T OV J. OFMEIRIFYE 2779, 72385, fRRO T (T.me) X — — ! !
INTRTOE(TS™) TR LTz, At 2h o=y F 7% 1h 1”¥) P 0 o ooj
T 2 BICHT THT - o8, I 200 nm BREEICH L CHI Tyl @ o feak |
I%@%&M&M5%wn%ﬁﬁ?%:*ﬁ\Lﬁﬁ@ﬁﬁl% : © ]
{IeB L AMICE F LT LE-(@H0), 22T, mvFy O o o0snia |l
VTR 05hTo 4L S BISHAMET 5 2 T B0 gl iiof’?“‘a‘zf =1
B2 A — D OB RS T (X TT @), £ DRER. J O TR line width (um)

U3 XA, BUIE 540 nm ICEB VT H 1 MA/em2 BL E O E ., % Fig. 1 The line width dependences
YT 2 = L A e T 9f(a) normalized Tc.and (b) J.. The
inset shows a SEM image.

[1] C. M. Natarajan et al., Supercond. Sci. Technol. 25, 063001 (2012).
[2] &)IEH M 55 70 EUS B TS EZFIGEETS  17a-D209-4 (2023).
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BRRBIEER NdFeAs(O.HDERFEDKFEREKREN I

Hydrogen content dependence of the anisotropy of iron-based superconductor
NdFeAs(O,H) 1T
AKRT JRE BCE, BEE 83, B4 &, BF £, )1 E8, &8 @8
Dept. Materials Physics, Nagoya Univ., Takafumi Hatano, Hiroto Hibino, Koki Miyamoto,
Shunya Tomioka, Atsuro Yoshikawa, Hiroshi Ikuta
E-mail: hatano@mp.pse.nagoya-u.ac.jp

[IZCOIZ] SRBERIIfREEEEE AT 5700, FEMMEICERGERBND, BAERED
BETHLINEHET D Z &1X, BROEMEWIEOIMED I 72 & BRI H O FTREME A w7
HIZTHEETHDL, LLRNGL, 855 CmOBIREIEBIRE T 7~ LnFeAsO (Ln=Nd,
Sm, )R EHT W T, HFERAREETH 5 2 & 2 HmICEEMR Z OIS IIR ST
W5, Fixid NdFeAs(O,H) (LLF Nd1111:H) o BB 7R ERE I 2 N, L, 2 E TSR
ROE My, 6 KO, LEERFWES Ho ORI Mme O H B EKAIEZRNTE 2, O
. oplT HEBREIEKGFE L TRESEBIT DA me T HEREOZWGEBIZE O CIIHER
ARETHY, BEREITSTT 2L/ NS N LR n0o72[2], L L H B RO 72 GEEIC
B D pher DIREE T S>3 THE2RV, 2 2 CAMZE T, RERGER 2 PO 72 1k 2 1R
L. e ZIBINEHTE L 720 THET 5,

[ F15:] &3 RAHD NdFeAsO # % MBE 7512 X » TERL L, = D% CaHy ¥37K % F 7= topotactic
BOSIZ &% H EHZATV NATLH R 2 7572 B TR BRI RE K OMLERIRF ] 0 B L 72,
Nd1111:H (& H EIRHEE IO T c MR REANTID T 5720, c iR 2 g & LTk 720

WAk O IS YERG L 72, A RRB O BRI OR BB 80— o tom
) - NdFeAS(O H) this work ]
AFERAFIEZJE L. BIEEEICS T2 27— gl ® [2]
e < e . c |
THNZEES RHTIZ LV e 3RO T2, = sl 000 o0 ° ° |
[ %] Figure (& NdFeAs(O,H)#ES0D T. %5 KT8 0.95T So
§ _ o
CTHIE L7 D ¢ SEARIFIEZ R, me T c i 201 ]
75 8.5 AR AL URIZZ(L L, 8.5 A LU Lo EHATH Ol i L
10 T T T T T T T T T T T T rrrrrTTTT
5T e 15 8-9 FREE L 72 0 | LoD #kRARMAE A & ol i . o ® tiswork |
L o ; ]
LChREWMERE B2 L immot, coLsnie o ®0 fg ]
BRI T D e DIIBRZRIE T, LaFeAs(OH)2 Y o 6
0 LnFeAsO FTHE SN T3 2 >OBEEMRD 4 °® .
i Y e® ®eo |
TFEL RIS LTV 2 ATREMENE 2 BB 3], of g ]
[1]M. Chen et al., Phys. Rev. Mater. 6, 054802 (2022). O:' el e Lt ]
8.60 8.50 8.40 8.30
21H B &, 5 70 [EIEZFFHTEEHZ 17a-D209-3 (2023) ¢ axis length (&)
[3]S. limura ef al., Nature Commun. 3, 943 (2012). Fig. The ¢ axis dependence of the onset

T. and the anisotropy of the upper
critical field at 0.957 of each sample.
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M FeSe/SrTiOs ic BT 3 2 v v X F R

Nernst effect in ultrathin FeSe/SrTiO3
WA A LIRS 2 OMDC)/ME L /NI 571, FEH 22 §iE R
The Univ. of Tokyo !, IMR, Tohoku Univ. 2, °(DC)Tomoki Kobayashi!, Ryo Ogawa?,

Tatsunori Okada?, and Atsutaka Maedat

E-mail: kobayashi-tomoki375@g.ecc.u-tokyo.ac.jp

geAna I A VBB FeSe 1, SITiOs B L CHFEIC 3 2 & HEIRIC X o CHIZER
B T 2565 K £ CEATAAEEMDSEH ST W B[], L L 2 Ofillid S fiEETE 70k
HIE DT LoiE I N TE o3, BXURPTHIE TIZ 45 K AT TLABEED BT S
L ofPiIE Teee = 29 KLU FCLABEE TRy, 2079, T20 Ll Eo R C I3 iE g
ODEDVRKEITH DAREMEDLH D, TNE THOTFHTE X F ¥ —(MBEEAHEMEEICH W O L
TED, ATV AL —F—HERE(PLD)E % W 72 R I X 2 8RB R O EHICH] 0
I L 72[2]. wilEoFRFR RSP CEERICAR S & Rt b =R 7 a A4 — =L T
CWRIEITD 52 TR RE LBl T 5ic, BEZH L THEENRIR 2 F v Ic 2zl o
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I, TRCOWH T ay B —27 2R TR BV% o % ° H il
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[1] Q. Y. Wang et al., CPL 29, 037402 (2012).

[2] T. Kobayashi et al., SUST 35, 07LT01 (2022).
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2 BMEME TS X< BEEZ ALK F— 7 BaFeAs, B#&R/NILY D
R E R

Critical current characteristics of K-doped BaFe2As: polycrystalline bulks using

two-step spark plasma sintering
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ORiE A" T #F¥', Nur Rahmawati Ayukaryana', LA BA{R'!

Tokyo Univ. of Agri. and Tech.! °Shota Ishiwata!, Fumiya Shimoyama!,
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EOEWI[6]13HE I LTV D, AR TIL,
2 B[ SPS[7~91% MW\ TEVLERSARIZ X AR
L L Jo~DR LTI LTz, Ar XKD 7
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Fig. 1 Magnetic hysteresis loops.
The inset shows external field dependence of J..

[1] Y. Kamihara et al., J. Am. Chem. Soc. 130, 11 (2008). [2] M. Rotter et al., Phys. Rev. Lett. 101, 107006
(2008). [3] C. Tarantini et al., Phys. Rev. B 84, 184522 (2011). [4] S. Tokuta et al., iScience 25, 103992 (2022).
[5] A. Yamamoto et al., NPG Asia Mater. 16, 29 (2024). [6] D. Qin et al., Supercond. Sci. Technol. 35, 09LTO01
(2022). [7] S. Ishiwata et al., JISAP Autumn Meeting 20p-B202-11 (2023). [8] J. G. Noudem et al., Scr. Mater.
66, 258 (2012). [9] S. Ishida et al., J. Alloys Compd. 961, 171093 (2023). [10] J. Hecher et al., Supercond. Sci.

Technol. 29, 025004 (2016).
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R BIGEE(Ba K)FeAs; BE— AN THR D {ER

Artificial grain boundary of the Fe-based superconductor (Ba,K)Fe2As:
RIXKI! AKX? XEEILARMEHCD3)F Rk !, ¥ FH 2 Chiara Tarantini®, K% B2
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DGR WERSRE & 50T 2 2 5 RS E A L TnD 2 Enb, MG ~DOISHIZm
TR AT HED BT WA,

AHFZE TIEERRABIER O R SR R E O FEIIZ M 1T T, (BaK)FeAsy T B & %3 v L[ &
[001]F /v BRI SITiOs /NA 27 U A X )VEEMR BICRIET 5 2 & 2 By L Uiz, EE/ER Iy 7
XX —iEE HWT T2 728, Hkizi, fli— v F 7% Hi L Tuavy SrTiOs(001) itk 2 H
We, £ I E TICHE OB SITIO; HiAlk EIZ(BaK)FeAs, & il 2 7250, Biikdb Ak b
1220 nm F2E D BaFeAs, &3y 7 7L L CEA LT, 7ER L 7-(BaK)FeAsy %, X #REIHT
RPN BWTEL ¢ BhELH M & mNIURRFREDR A LN Enb, T XU LERT
b LW LT, (008)[E D 11 v % 2 27 Ty — 7 MR & (103) [ D g A ¥ o D - E :,t%:n%“zm
1.05°% 1.4°TH Y | REIOFEREIENE W E R Sz, BN 38.4 K THLWBIRE RS 4
L. 10 MA/ecm? % _E[A1 2 FEFIZ @ I 235 BT, [RIERO 15T, #2618 24°, 30°, 36.8°D SrTIOa
NA D) AL VHMR BICHEREZER L, 2O E 2~ 72, 30°LL EOEMARIAED, WIh
DEEA DA 7Y ZAZNVEMR B RO A E KL 2R ., =X Xy LpE LT
HZENERINT (K1), Flo, A7 U RZVHR BT L 72 (Ba,K)Fe2As, 7 (103)iE D ¢
A v OMAENEIE 1°RKTH Y . Ba(Fe,Co)As4 & [ D fEmPED B — N TRiIR 24525 Z L2

B L7z,
(a) 10" g ey (b)) 10° S —
109 F *Sample table 3 | 36.8° bicrystal
¥ = o 36.8° bicrystal 3 5
= 10° | g g i =
= ] 3 g 1 =
g 107 L K g g ] g 4 30° bicrystal
. 6 3 \-..)Q.J..J A -”! . 10
-E 10 ] ‘ 30° hicrystal'! 'E ‘ ‘;I"—'_'J | “1‘ ‘
8 05k | 8 103 w www i
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Figure 1. (a) 28 w-scan and (b) (103) ¢-scan of the (Ba,K)Fe2As; epitaxial thin films on BaFe,As,-buffered
SrTiO3(001) single crystal substrate, [001]-tilt-type bicrystalline substrates with a misorientation angle of
24°,30°, and 36.8°.
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MBE ;X IC Kk HEF F—T= v 7 LERIL YD ER
Synthesis of electron doped nickel oxide by MBE method
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Preparation of Nickelate Thin films by PLD Utilizing a Nd:YAG Laser and
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B3 XMty —2 707 74 V&R T, As-grown TIEHAHD LaNiO; 2§60, vz 7

DA N Y R N TN oF ] CR TS ~ [*SITiO, Xapparatus
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[1] D. Li et al., Nature 572, 624 (2019).
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Fig. 1. X-ray diffraction pattern of LaNiO; and LaNiO, .
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High-pressure synthesis and characterization of

new compound Sr3;Ni,OsCl, that is candidate for superconductor
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BT D EBLKIHOMEEERTNEZE T, 0.4 GPa 75 48 GP £ TOEAFIIN & I —HTIF &
WL, 20k ERICEE U, F£7-, 100 GPa %l x5 & E Ik £ THaf A THIMRE 2 /R X720
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2 g 2Bl . 102 -
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Fig.1 XRD pattern of synthesized sample. Fig.2 R-T of the sample at each pressure.
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I.= 20 KFBRECBEDRR

Discovery of novel superconductor with Tc = 20 K using DAC with the functions of
high-pressure synthesis, structural analysis, and physical property measurement
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0| HBRWE CORGERR L EWEHEO R A B I 2 ED T D,
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Development of automatic synthesis system for superconducting alloys
Wei-Sheng Wang !2, Kensei Terashima !, Yoshihiko Takano '

NIMS!, Univ. of Tsukuba?®
Email: WANG.Wei-Sheng @nims.go.jp

The rise of materials informatics and its ability to predict material properties through computational
modeling has spurred a demand for robust experimental validation. Automation using robots has emerged
as a promising approach to expedite this validation process. Recent advancements in robotic systems for
material synthesis have been documented in diverse areas, including liquid-phase materials[1], thin-film[2],
and solid-state synthesis[3]. While robots excel at repeatable movement, achieving consistent final products
remains paramount for both process optimization and obtaining materials with desired properties through
Bayesian optimization techniques.

This work reports the development of an automated arc-melting system (Figure 1) for the synthesis of
alloys and demonstrates its successful application in the production of several superconducting samples. The
system is built upon the Robot Operating System (so-called ROS2), a flexible and scalable framework for
developing robust and reliable robotic applications. ROS2 provides a structured communication architecture
between various system components, including the robotic arm, vacuum chamber, arc-melting furnace, and
sensors. This modular design facilitates the integration of additional components and the adaptation of the
system for diverse experimental setups.

The system’s basic construction is nearing completion, with successful testing of key hardware compo-
nents (cooling water flow, air/Ar pressure, and electric arc control). The process begins by initiating the arc
on Zr stored as an oxygen trap (Figure 2), followed by its migration towards the raw material mixture. After
cooling, the material is flipped and re-melted for ensuring the reaction and the homogeneity of the product.

Despite the apparent simplicity of the process, numerous parameters can be optimized, including
discharge power and distance, approach speed, arc radius, and the number of melting cycles. Leveraging
the system, we have successfully synthesized several samples (Figure 3), demonstrating its potential for
high-throughput and reproducible production of superconducting alloys. The developed system can be quite
useful for seeking new superconducting materials with enhanced properties and broader applications.

|

—— ZFC
. FC

Magnetic susceptibility (emu cm=3 0e~1)

5 10 15 20 25
Temperature(K)

Figure 3: Magnetization data under

Figure 1: Automated arc-melting Figure 2: Arc-melting in 10 QOe, for Nb3Al sample synthe-
sized by the automated arc-melting

system.

system. automatic motion.
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1. Introduction

To achieve the high critical current density of
REBa,Cu3O, (RE123) superconductors (SCs) for
practical use, bi- or tri-axial grain alignment is
essential. Our group is focusing on the magnetic
alignment technique to improve critical current by
fabricating the thick RE123 film (> 10 pm). Biaxial
alignment of REI123 grains with twinned
microstructure has been achieved under the
modulated rotating magnetic field of solenoidal SC
magnet (SC-MRF) in an epoxy resin [1, 2]. Currently,
we developed the linear drive type MRF equipment
(LDT-MREF) [3]. One of the issues is development of
the biaxial aligned RE123 ceramics based on the
colloidal process. The time required for bi-axial
magnetic alignment, 7 [s], is expressed as follows
when the viscosity of the dispersed media is # [Pa*s],
Ay, 1s magnetic anisotropy, and B [T] is magnetic
field strength [4]: T = 6npy/4Ax.oB2. Previously, we
reported viscosity dependence of biaxial orientation
degrees in (Y:.Dy.)123 [5]. In principle, T needs to
be shorter than the curing time of epoxy resins or the
casting time of colloidal solution. In this study, we
clarified the degrees of orientation of (Y1
xDyx)Ba;CuzOy [(Y1xDyx)123] particles under the
SC-MRF and the LDT-MRF in epoxy resin with
different curing times.
2. Experimental

Y1xDyy)123 [x = 0, 0.02, 0.05, and 0.1, y ~ 7]

polycrystals were (synthesized by the standard solid-
state reaction and oxygen annealing; particle size ~ 10
um) prepared. Before the magnetic alignment, epoxy
resins were pre-cured to reach the target viscosity as
the initial viscosity state. (Y..Dy,)123 powders were
mixed with pre-cured epoxy resins at weight ratio of
1:10 and aligned under SC-MRF of 0.8 T and LDT-
MREF. We used three different types of epoxy resins.
Resin A shows a higher initial viscosity (specification,
init ~ 40 Pa-s) and 2.7 h for curing. Resins B and C
show lower initial viscosities (specification, #init ~ 0.5
Pa-s) and different curing times (17 h for B, 37 h for
C). The degrees of orientation of the magnetically
aligned powder samples of (Yi.Dy:)123 were
determined from (103) pole figure measurements.
3. Results and Discussion

Figs. 1(a) and 1(b) show (103) pole figures of the
(Yo0.938Dyo0.02)123 (x = 0.02) powder samples aligned
under LDT-MREF, in Resin A and the pre-cured Resin

B, respectively. The pre-curing time of the pre-cured
Resin B was 3 h, and its estimated viscosity is 40 Pa*
s. Note that the measurement plane for the (103) pole
figure is perpendicular to the direction of the static
magnetic field component. For magnetically aligned
(Yo0.98Dyo.02)123 in Resin A, ring shape pattern was
obtained, indicating that (Y.93Dyo.02)123 in Resin A
achieved high c-axis aligned and low in-plane
orientation degrees. Clearly, 4-fold symmetric spots
were  obtained for  magnetically  aligned
(Y0.98Dy0.02)123 in the pre-cured Resin B, indicating
that (Yo.08Dyo0.02)123 powders in the pre-cured Resin
B was biaxial aligned. FWHM values in the rotational
direction were determined using these spots. The
average of FWHM values, A¢, was used as an index
of the degrees of in-plane orientation. We could not
determine A¢ value in Fig. 1(a) because of peak
broadness, while the Ag value was approximately 20
deg in Fig. 1(b). These clear differences in
experimental results between Resin A and the pre-
cured Resin B were obtained, suggesting that in-plane
orientation degrees strongly depend on the time
dependence of viscosity. In this study, we will report
the change in the in-plane orientation degrees on the
magnetically aligned (Y..Dy.)123 powder samples
as functions of viscosity, curing time, and magnetic
anisotropy (or x).

References

[1] S. Horii et al., SuST 29 (2016) 125007.

[2] W. B. Ali et al., J. Appl. Phys. 134 (2023) 163901.

[3] S. Horii et al., J. Ceram. Soc. Jpn. 126 (2018) 885.

[4] F. Kimura and T. Kimura, Cryst. Eng. Comm. 20 (2018) 861.
[5] F. Fukuyama et al., JSAP2024, Spring Meeting, 24p-12P-7

a) . (b) ,
T“S angle v/ deg Rotallgn angle ¢/ deg Rotallco)n angle ¢/ deg

0 330 30 330 30

30

300 60 300

60

90 270 90270

60

240 120 240

30

0 210 150 210 150
180 180

Fig. 1 (103) pole figures at a-plane of the magnetically aligned
powder samples of (Y0.9sDyo02)123 under LDT-MRF in (a)
Resin A (77iit~ 40 Pa-s) and (b) the pre-cured Resin B (s~ 40
Pa-s), respectively.
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1. Introduction

Layered functional materials, such as
thermoelectric, optical, and superconductivemateriak,
exhibit direction-dependent of physicaland mechanical
properties dueto their anisotropic crystalstructures. However,
achieving optimal performance in practical applications
requires precise control over the material's microstructure and
alignment. Especially in high-7:cuprate superconductors,
misorientation between grains significantly reduces intergrain
critical current density, necessitating tri-axial grain alignment
along the a, b, and c-axes to optimize the transport properties.

Our group has previously demonstrated a
magnetic grain-orientation technique usingamodulated
rotating magnetic field (MRF) withoutrelying on epitaxial
growth method [1]. This method s effective for materials
exhibiting tri-axial magnetic anisotropy. Advancingthe
magneto-scientific technique to a practical production process
for RE-based cuprate superconductors requires athorough
understanding of the factors determining their magnetization
axes and magnetic anisotropies. This study focused on the
relationship between tri-axial orientation degrees and
magnetic field strength of MRF on twin-free (Y;.
«Dyx)BaxCusOs [(Y1Dyx)124] with various tri-axial
magnetic anisotropies.

2. Experimental Details

Single crystals of (Y1.Dyx)124 with varying
nominal Dy concentration kevels, x=0, 0.1, 0.25, 0.50, 0.75,
and 1, were grown using the flux method [2] inambient
pressure, employing KOHas the flux medium. Y>O3, Dy»Os,
BaCOs3, and CuO were usedas starting materials inasolid-
state reaction at 900 °C in arr, folowed by an intermediate
grinding step. Theresultant powder was mixed with KOHin
a weight ratio of 5:6 (pow der: KOH) and subjected to heat
treatment at 700 °CinanAbO; crucible. The crystalgrowth
process was maintained at this temperature for 2 h, followed
by a gradual cooling process atarate of 1 °C/. Finally, the
grown crystals werethoroughly washed with distilled water
several times to remove any residual flux. Scanning electron
microscopeimages chrified the particle size and transmission
electron microscopy (TEM-EDX) was used to analyze the
chemical composition of synthesized samples. Pulverized
(Y1.Dyy)124 microcrystals were mixed with Araldite
Standard (Minic~40Pas) epoxyresin ina weight ratio of 1:10
and aligned under MRFs of 1-10 T. The magnetization axes,
degrees of orientation of the magnetically aligned (MA)
powder samples of (Y1.Dyx)124 were determined from

XRD and (017) pole figure measurements.

3. Results and discussion

The XRD patterns of the MA-(Y1-Dy:)124
showed the clear enhancement of (001), (%00), and (0k0)
peaks at the a, B, and y plnes respectively under the MRF of
1-10 T. For (Y1xDyx) 124 (x = 0), the relationship of the
magnetization axes was y.> y. >y, and remained unchanged
with change inx.

As shown in Fig. 1(a), aring-shaped diffraction
pattern was obtained for Y124 under MRF of 1 Tin(017)
pole figuremeasurements. Theresults indicate that only the c-
axis was aligned in above case, suggesting that the static
magnetic field componentalone was sufficient. In contrast,
the rotating field component was not adequate. This might be
due to either insufficient magnetic orientation energy or a
need for a longer magnetic alignment time. The two-fold
symmetric spots were observed at MRF of 10 T as shownin
Fig. 1(b). High degrees of n-plane orientation with FWHM<
4° were accomplished for MA-Y124. Furthermore, even at
MREF of 5 T, MA-Y124 shows high degrees of n-plne
orientation with FWHM<5°. This suggested the MRF of 5 T
applied field is sufficient to achievethedesired magnetic
orientation energy even at Y124. Then-plane orientation
degrees were gradually increased with theincreasing in.x.
Considering the influence of the grain size, changenthe
degrees of in-plane orientation on the MA-(Y1..Dyx) 124 wil
be discussed in the presentation.

Reference
[1] Horii, S. etal, SuST, 28, 105003 (2015).
[2] Yamaki, M. etal., Jpn. J. Appl Phys., 51,0101007 (2012).

(a) (b)

Rotation angle ¢/ deg Rotation angle ¢/ deg
[} 0

Tilt angle i/ deg Tilt angle w/ deg
7% 75

60

45 300 gt 45
0 270

45 w0 R 45

180 180

Figure 1. (017) pok figures of MA-(Y1.Dyx) 124 (x=0) with
(a) MRF of'1 T and (b) MRF of 10 T. W and ¢ indicate tilt and
rotation angles, respectively.
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Introduction

To achieve high critical current densities in
both self-field and in-field conditions for high-T.
cuprate  superconductors  like  REBa>CuzOy
(RE123), it is crucial to achieve densification and
orientation of a substantial number of grains. We
are currently investigating magnetic alignment
techniques to achieve biaxial orientation of RE123
grains, aiming to advance the practical utilization
of RE123 as a superconducting wire. The adventa-
ges of magnetic alignment is not requiring highly
oriented template materials and it is also a room
temperature process. These characteristics of mag-
netic alignment create new opportunities for
fabricating thicker films of RE123, a goal that is
challenging to achieve using epitaxial technology.

In the magnetic alignment method, the
expectation is that the easy and hard axes align
perpendicular to the static magnetic field and the
modulated rotating magnetic field, respectively.
When the grain shape is approximately spherical,
the following formula can be used to estimate the
required magnetic alignment time z [1]: 71 = y.B? /
6nuo, Where ya is the dimensionless difference
between the magnetic susceptibility along the easy
axis and that perpendicular to the easy axis, B is
the magnetic flux density, » is the medium
viscosity, and uo is the vacuum permeability.
Previously, achieving biaxial magnetic alignment
of several RE123s required the superconducting
magnet [2]. Recently, our group developed an
original device that can generate a linear drive type
of modulated rotating magnetic fields (LDT-MRF)
using the permanent magnet arrays [3]. This
magnetic alignment device is compact and has low
(capital investment and operational) costs. Also,
this LDT-MRF equipment had achieved a static
magnetic field of 0.9 T and a rotating magnetic
field of 0.8 T. Furthermore, recently, by expanding
the width of magnet arrays perpendicular to the
LDT direction, we have succeeded in suppressing
the tilt of the sample grains in the direction of the
hard magnetization axis, thereby achieving the
high degrees of orientation of each grain [4-5]. To
date, such research has been carried out using
batch processes, but the application of this
magnetic alignment technology requires a
continuous process. In this study, we added a
sample transport system to the LDT-MRF
equipment and tested a continuous magnetic
alignment process.
Experimental method

Polycrystalline DyBa,CusOy (Dy123, y ~ 7)
powders (ave. particle size ~ 2—4 pm) were used

as the test of magnetic alignments by using the
LDT-MRF system, showing its relatively large
magnetic anisotropy among the RE123 compounds
[2-5]. "Araldite Standard" was used as the
dispersion medium for Dy123 grains. The initial
viscosity (catalog spec) of this epoxy resin is #in~
40 Pa-s, and less than 5*zin even after 1 h of
mixing. The time when the sample entered/escaped
the magnetic field region of the LDT-MRF was
defined as tsaftend, respectively. The orientation
state of the Dy123 grains after magnetic alignment
was investigated by using the (1 0 3) pole figures.
Results and discussion

Figures 1a and 1b show the (1 0 3) pole figure
results for Sample A and Sample B, respectively.
The 4-fold rotationally symmetric spots indicate
the biaxial orientation of Dy123 grains with twin
microstructures. In both the results for samples A
and B, 4 spots and their centers of gravity were
shifted in parallel downward on this paper. Such a
parallel shift indicates that the grain orientation
state is tilted. Specifically, the ends of the Dy123
grains closest to the magnet side were lifted and
tilted as the sample escaped from the magnetic
field region. The inclination of Sample B (~10°)
was smaller than that of Sample A (~20°). Higher
viscosity of the sample when it’s escaped from the
magnetic field, the grain tilt may be suppressed.
By adjusting the magnetic anisotropy and medium
viscosity of the sample to the state of the magnetic
field lines created by the magnet arrays, it may be
possible to obtain a continuously magnetically
aligned samples. In this presentation, we will
report details of the methods and results.

(a)Sample A (b) Sample B

Ly = 1 min., fyg ~ 18 min.) (faa ~ 23 min., &4 ~ 40 min.)
@=0 ®=0 5
g 8
-3
. . o S o
90" 270° 90" 270° |5 £
5
a8

¢ = 180° ®=180°

Fig. 1. Results of (1 0 3) pole figure measurements
for (a) Sample A (tsa~ 1 min., teng~ 18 min.) and (b)
Sample B (tsta ~ 23 min., teng = 40 min).
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1. Introduction

REBa,CuzO;7 (RE123, RE: rare-earth elements)
shows critical temperature around 90 K and relatively
higher critical current densities under magnetic field
at 77 K. Due to the weak link at grain boundary in
RE123, biaxial/triaxial grain orientation is necessary
for practical use. Our group focuses on biaxial/triaxial
magnetic alignment by modulated rotating magnetic
field (MRF). In principle, the intermittent type
MRF[1], which is typically used in our group,
includes different processes of the static (SF) and
rotating (RF) fields. In the present study, our group
uses another type of MRF, an oscillation (OS) type
MRF][2]. Fig. 1 shows a schematic of the OS type
MRF and its advantages are that the OS process
includes both the SF and RF components and the two
components are determined by the oscillation angle
(6) systematically. We investigate the biaxial
orientation degrees of twinned Y123 and Erl23
powder samples aligned under the OS type MRF with
controlling & and magnetic field (B.) systematically.

2. Experimental

Oxygen-postannealed Y123 (y. >y.>y») and Er123
(x»> x> x-) polycrstals were pulverized in a agate
motar. The powders were mixed with epoxy resin
(Araldite Standard, 7i,7=40 Pas) in a weight ratio
with powder : resin =1:10, and were cured in the OS
type MRF. As shown in Fig. 1, fis the maximum OS
angle created by the normal direction to the o plane
and the horizontal B, direction of the
superconducting solinoidal electromagnet. In this
study, rotation speed (£2) is 5 rpm and € is 1.8°~
90°. (103) pole figure measurement is examined to
determine the biaxial orientation degree (F) of the
magnetically aligned powder samples of Y123 and

Er123.
Ba
<
‘z‘@* ™S
O

Fig. 1 Experimental configuration in oscillated rotation
magnetic fields.

47.

3. Results and discussion

In principle, within € <90°, the first easy, second
easy and hard axes are aligned normal to the o, 3 and
vy planes of Fig. 1, respectively. Fig. 2 shows
relationship between F and @ for the magnetically
aligned Y123 powder samples with B,= 1,5 and 10 T.
Incidentally, the y plane was used as the measurement
plane for the (103) pole figure measurement in the
Y123 powder samples.

The F values show ~10% for 1 T, suggesting that
the biaxial alignment is not achieved in a whole region
of 6. For 5 and 10 T, F ~10% emerges only in a lower
Bregion, while F increases with the increase in 6. The
increase in #means the increase in the RF component.
It is strongly suggested from Fig. 2 that sufficient RF
component for achieving magnetic separation of the
a-axis and b-axis is obtained by using wider
oscillation angles even in 5 and 10 T.

In this presentation, the results in Er123 are also
shown, and their relationships between F and 6 will
be discussed from the theoretical viewpoints.

80 T T T T T
Y123
60 B
10T =
o o
B o A
S\:40- o P, a4 4 1
5T
a 4 &
20 o 4
a A L] L] .1T
0 1 1 1 1

0 15 30 45 60 75 90
6 (deg.)

Fig. 2 Relationship between F and @ for the magnetically
aligned Y123 powder samples.
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[1]N. Sekiya and Y.Monjugawa , [EEE Transactions on Applied Superconductivity, Vol. 27, (2017), 6602005
[2] v iR 3, B 0 ), KA KRR« ks X UM R 15 42,41(1994)1520-1523.

[3] Wil vE—, fHEE R, RO R, Ol BT, soAk AL S T1 SIS E AR S (2024) 23p-12N-13
[4] S. Uthayakumar et al, Physica C 383 (2002) 122-126.

(Bi-2212)(Sr-

Resistivity [Qcm]
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19a-C31-2 HRSEBANBEAUSLMBES BEFHE (2024 KEAVLEN2RBEAFV 1Y)

YBaz«LaxCusOy (x=0.1) [2H 1T HBREREBPIZLS T ML
Enhancement of Tc due to reduction of oxygen deficiency for YBazxLaxCusOy (x=0.1)
RAEXRBET  OgklR R fngk HiE' LT KEB:

Tohoku Univ. %, °Akira Fujiwaral, Masatsune Kato?, Taro Yamashita!

E-mail: fujiwara.akira.s5@dc.tohoku.ac.jp

REBa,Cuz0y (RE-123, RE : 77 HJH 4 JE) 1T, RE DA AL BN RE K 22 51T & Feitih — /L &
HMEFERE Y NT.0 ITESX, @0 T. 237 2 ERMEINTWD [1]. Fx i, OHOKEID
KD REEEEOELNDPBILEMAIHI L TWD EE R, y=T70ICBWTHREA—/VRELZ & 29
BABLC XS Toom b2 BAE LTHIZEL TV, BTk 41, P &EO Ba/Nd E#E2{T-7-
Nd1xBaz«CuzOy (X=0.05)IZ 53\ T, x (Nd)DHIIN & SRR BTN 4 2 720, (8 O & — L
ERNFZE-EDOEE, Tcx 15 KREM ESELZ LICHIILE [2. 20 Teh Lix O $8KE D
BCERT 5 EB2 TS, —F, Y-123 128\ T HAED Ba/RE BHUIZ L 5 T M E3#E S
LTWDD [3], FE DIMBE OB — VR AN L0 S A — VIR FEISE S\ e 2 SRR
HEBRL TS, £ CAEFE AT Y-123 (2B L, Nd-123 & [FEEEZ: O SHREOBAIZE D T,
[a] DA REMEIC DWW T RN T

A A3k 4 1E, YBaxLaCusOy (x=0.1) DOZibaLFEE, K&H T 880°C, 24 R D51, 920°C,
24 Wl OABERL, MEFRKUEH TO 300°C, 48 RO 7 =—/MC LV ER L7z, 2Dk, R X #i
B X AMORE, 3 VRMEICLDMmERY ORE, BELRREICED TcOWRE, =EiRTO
B =y ZRHAEIC K D8 E O R —/VIREE p OFHEi&21T - 7=

LIRT L, T IXERREATHD x R : i T —
(La) =0.06 IZHBWVTHRAD 94K 2R L, HEE ’ praes - =
=1 lvLa)=0.06] =2 95 ReShan
WO x (La)=0 1B % RAKDD LKA 2 : : = e,
EUk. JRIBSETHE BlofRe 8 5[ JE ] el
B ¥ ) I\ x(ILa):[I.[M 700 T T T T
5. — 5T, K2R T L9, x(La) o =, : : Y o0
£ PUPP T EY e 0®
ME kbR y BT boo, FE 2 o[ Tin 1 ese o*’
N @' § X(I M) =0. R ),Z“ /
ROR—MREpIZEETHLZ DD £, : ; 60010 Nd o
- > F> ~El EO 40045000000 Q20 [T rr T T
Mmol=. Lo T, RE-123 RIZBITFHLVED é-z_ TTTI x(lLa)=0.01_ v
Ba/RE [HIC L % Tolfl kid, A ikEOE = )—— S 016 |00 ®
0E , B Nd
{LIZEERT 25 LD TidZe<, O #HREOHED -2 -T'T T. -0 ]
! o2 L
WICERER LT T 8m ET5 2 &35 92 93 94 95 0 005 0.10
TXK) x(LaNd)
ST, Figg 1  Temperature Fig. 2 x (La, Nd)-dependence of

dependence of magnetic Tc, oxygen content y and hole

[#EE] ARFZED—0%, IST YtRFZeE Bk niFge 7 0 o susceptibility around T for concentration in the CuO,

5 L(IPMISP2114) O3B %5 CiThhi-. YBa,.La,Cus0y. plane p in YBaxLlaCuzOy
[1] B. W. Veal et al., Physica C 162, 97 (1989). (®) and Nd1.,B22,Cuz0y (O).
[2] BEEERIES,  SB71EIS A R TR 2 24p-12p-4 (2024). [3] J. J. Neumeier et al., Appl. Supercond. 1, 1279 (1993).
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SESSEICAMEFAUTPMARS BRTRE (2024 KEAVEEI2RBHEAVFMY)

Y247 DMPEIZHT B Pr B LT Zn BHRDOAER R 2R
Intrinsic effects of Pr and Zn doping on physical properties of Y247.
FEAEI Ofng EE BT Ea xAK &AL TL F-

Aoyama Gakuin Univ., “Haruto Niitsu, Tetsuya Matsushita, Takanori Motoki, Jun-ichi Shimoyama

E-mail: ¢5623068@aoyama.jp

1. FCHIC
RE247 (RE2BasCu701s.5, RE=F7 T F87c3%)i%. RE123(REBa;Cuz07.5) & RE124(REBayCusOg)7 ¢ i
FINCAZHIFEE LI fE g2 A7 2 B8R T, Y247 TIHEEHEES=012BWVT, YI23 D T,
=K EVEWT=95K 2R3 2 &ERNHEINTWD[], —J7, B CIIBEE 2R S 720 Pr123
L Pr124 oA 7Y v FiEEZ O Pr247 Tlt, B4R T TE LT =— L E2TWIREELZHH
T 5 EICL VAT OBBENREIT 5, 51T, BCu ® NMR HIE X Y {KIE T CuO, 23
FIREETH D Z L HER TE TEBY, Pr247 TiE CuO —EEHNBREZBE§ 5 2 L A5 < R
INT[2], F7o. HilEL (Yo3Pro7)247 BEAEIR B IEILT =— /LI LV Pr247 [AEED 20 K #k D/ v
OEEEERT 2 LEARELEB), UEOWROb L, & 08— o g
S S 0.6" '04/2 4 7
H%Tli\ Pr ﬁ?ﬁ%%%—fzfz Y247 EE%{ZM:Ol/ \—(1%/1 fcﬁ sintered 980°C, 12 h, Py ~ 0.36 M{’a
FHETTORRANT ==V EITV, BEEOBD L L BHIC N Rttt
CuO, i DABIZH | FBEE . CuO — B BIZHY & 2 b+ =
HEGIZRTZEZBIRLL, K72, Zn F=7 Y2472 =
W B BB S L RIRIEOBIRIC OV TR H  TO°]
N Zn R—=7"Y123 Ok L bl Lz,
2. BEBRA% A0 | o
(Y,Pr)247 13 Y & Pr OffiAMEIL, Zn R —7 Y247 X
Zn F—7 BZEZ THE LR Z B, ~L > b , ,
I, BER T =— /L &7\, 6~0.05 D RE123 & CuO ® ° 2 4o 60 80 100
REWTH DR Z ST, Z ORIBKMAZ A4eHEIZa 2, . Py
HHEAICELA LT 960°C T 20 Bk LT, Zoogpireyr 9 L (YosProa2dT Vet
BB 0 & R CIRBE S 5 BESR1C > C L5 5 WAL ORI
WHEROBEFE 77 EDS RE247 DRSS L 70D K o, HAT

H=100e

—e8— ¢=5053 nm
as sintered, OA

—®— ¢=5053nm
+0A, 900°C, 12 h, furnace coaled
OA

OA: O, annealed
| I

© 2024%F [SRYEES

2 RIBEKR O ik & GWIENO A ARRE T LT 5, G5 02 f/20%CsslMosd, :
NIERBHI LT, BT =—, BERRA N T =—1% o [0 emresen s can Z0c e o iooe
ATV BB Cp MR TATE 24T - 72, a=5.062 um
3 RRLER < 1

B3R XRD JUIE £ 0 LU ORE2NZIE RE247 HAH TS  Fooep 1
5HZ e EMER LT, Fig. 1 ITFET =— 1% D(Yo.ePros)247 008 ]
BERE R OB R OIRERAFEE R T, (YosPros)123 TIEK
AOK FTTMET T HMA]IDITHK L, (YoePros)247 TIX Te= 008 1
55K E@<. (YPr)247 TIE T AT 5 Pr R—7ZhEN o 12 , , ,

20 40 60 80 100

SN TND Z &R S L7z, Fig 2 TR T =—/b
%D YaBasCus.osZni 05Oy BERE R DRV RO EERAFM: 2R
T Cu A FD15%% Zn K—7" L7z Y123 CILHBEEN

T/K

Fig. 2 Y2BasCus 0sZn1 0s0y HEREIAD
WAL ROIR B AR A7

T BH[5]08, Y247 TIIEEIR & R GMEN B S -, ZOfER S Y247 128175 Zn F—
TINEIN Y123 DS L B AZ L AR L TWA, SE TIX Prfiak,. Zn R—7&B L OWmEE
Z BRI 2 72 Y247 OIKIESMEZ R L, Y247 12815 CuO —E#HOEE 2 #EimT 5,

SE XMW
[171J.Y. Genoud et al., Physica C 235 (1994) 443-444.
023001
Guan., Phys. Rev. B. 45 (1991) 3176-3179.

10-073

[2] S. Nishioka et al., Appl. Phys. Express 15 (2022)
[3] FHIED, 5 84 [ MBS KT AT {23 (2023) 20p-B202-3
[51 G. Xiao et al., Phys. Rev. Lett. 60 (1988) 1446-1449.

[4] Y. Xu and W.



19a-C31-4 HRSEBANBEAUSLMBES BEFHE (2024 KEAVLEN2RBEAFV 1Y)

RE247(RE = Nd, Gd)DHEREHEE & BB
Phase stable region and superconducting properties of RE247(RE = Nd, Gd)
BEFKRET OWRT i FE Z2#H xTK B T F—
Aoyama Gakuin Univ., °Tetsuya Matsushita, Haruto Niitsu, Takanori Motoki, Jun-ichi Shimoyama
E-mail: ¢5623073@aoyama.jp

1. [FC®HIC

RE247 (RE2BasCu701s.5, RE : 7 1 4H7c3)I%. RE123(REBa2Cu307.¢) & RE124(REBa;CusOs) 7} c Hil
FINZAZHIZFERE LT fhimisE 2 A3 2 B8R TH D, Y247 TIES=01ZBWT, Y123 D T, =
92 K LD @ Te= 95 KBS STV AR &g/ T TOERMMMEETH D CuO ik %
MIENIZFFD RE247 TIIFFIZA A RO R EWFEA LEGCERL W56 12T A B
RE/Ba FVANHETT L7 < | TelL RE123 DA L 1T REF DA AL RN KRELS 2D L L BT
HFIAR T4 208, RE123 (ZRWTIRETTFR K T TORMLEE N RE/Ba [EEOIHIZANTH 5
ZENMBNTERY, ThiE CuO S DEER & DA K D Ba2 A F OBENEDIETFIZE T
JRFTR R RO T D EfiiE T 5 RE O EENAFNZ /25720 ThH D, RE247 THIEERIZ
MEBEZH S TEIERA N7 =—/Li2 X Y RE/Ba EIAOIHI A HAF TE 545, RE247 M340fR L7
WERIETT == VT o 0ERDH D, £ 2 TARUIETIR, FHARRFOEHRE T LD HIRVER~ 7l
F#yE T RE247(RE = Nd, GA)FEfSADRA v 7 =—)1

"index Gdz47

#1752 L TREERMOMRIIS L oBEEstosl | S%PUCOss Y s
B RIRBCIRARTm, 70, Y247 ORBRE R YGEIC 1R o 802507 120 . M
A s P e I R
bHILNPIroTHYE, ARfETh IhERMLE, | T .

2. RERHHE glihnoor, I
A4 Bk AR AY RE247(RE = Nd, Gd) & 725 X 5 (25t g T;il:\llier:e‘glzaftlfvfo“c‘ . 1 , Gd123
BIRZRA L, O, BERE, BRET =— L &217T5 2L TR Eln ' .
JEHTEA(REL2S + CuO) & #57, Z ORIERAZ AocEEE 2| N . caer

T 960°C, 24 h THERT 2 2 LIk Y RE247 ZfRfL  Epcinotn, | i

7o B3R XRD JIEIZ & 0 Baplitzds K Ok % 72 5 TR A + sitered 500G, |9 .

N7 = LRSI E T =— L L= 3B O s ke % 3 o
Rz, F 1o, HEOREOBIGEEL SQUID Biskiata | mene

FAVEBAGRIE, &R 4 SRS L A HBFIRAEIC L Y

ngmﬁ L/f:o 10 20 30 40 50 60 70

26/ deg (Cu-K,)
3 WREEE Fig. 1 MR35 CHREVLH %

Fig. 1 ICBELMT CTHRA M7 =—/L L7z Gd247 BERE 1T - 7= Gd247 DA XRD /3% —>
TRO¥YR XRD 3% — >, Fig. 2 |2 Gd247 DAHZE iE fE i &

R, BRI CIL 910°C % T GA247 AR LED 5 = oo a0 ap o0
LHDB 720 OBRRILIREAT > TR TIL 90 K ko sl Gd,Ba,Cu,0,5 ; -
BB A 7R LT, Gd/Ba [EVEDOIE D= b DARA N T =— S
WAEDRIC L Y & 5725 T Dl LRI TX 5, e A

Fo. Fig. 2 L0, G247 [ZRIEMRE L7- Y247 ERBRIC S, . e
MAERIE L 0 KO HZERR L o Z b | e |
ST, FEE TR U7 GA247 OMRE RS K UNNd247  © Ganzs . laom
DI E sk & BIREREIZ OV THIRE T 2, "

[1] J.Y. Genoud et al., Physica C 177 (1991) 315. i 2000

[2] V. Manojlovic et al., IEE/E Trans. Appl. Supfsr/ci)nd%? ‘(1/997) 17;9\3. 8 1049/ e 10
El]z;T PrkiEAs, 2023 4R5 71 [MS B R R IH 2 24p- Fio2 G247 Ok

© 2024%F [CRAYEER 10-074 11.1



19a-C31-5 BIEEGAMELAKSLMHES HEFBE (2024 KHAVLIEN22B&ASY)

c #ifid M RE124 BIEEA DR L

Synthesis of c-axis oriented RE124 materials and their physical properties
FERETL CHO BA, i &%, AT &R, &4 X, ok &R, Tib #—
Aoyama Gakuin Univ., “Hiroto Taguchi, Haruto Niitsu, Tetsuya Matsushita, Yuto Takagi

Takanori Motoki, Jun-ichi Shimoyama
E-mail: ¢5624053@aoyama.jp

1. L ®HIZ

RE124(REBa;CwOg)lE 7 o7 J&@ |2 3 R B A Fi72720 CuO B O HA 5720, lREEIC
OB R DAL Z ST, FIZE T i THD, Y124 TiE T. = 80 K %KL, Ca R—712k~>T
T. =90 K £Tlal E9°%, L2L., RE124 ZAESM IO BRI SO TR A TIFZEA L7200, Z T
R B SE RSB OE CTH L E VAt — L VR E | KER B BEED J W SHRMEIC LA
FRI D FIRE A DT=8  RE124 255G Sb BHT 33U N Th I 725 St B [ERE AR 0D T R S i S BB I A 1 1)
FIZIEAR A R THDIN, ZFIUTE N2 T EINHENL TEX TN =D ThD, — . BEERAIZED 10
T DA FARLE T T, TRFURABICIRELT- Y124 By ROBEE ALY, = filifd mRo /ER)
WESNTWLIESNZ, REI24 TSGR L REC R 2N f[BETH D, UL EOIE OB E AP
TIL, RE124 DR IFH72MMEN G CEH50B O/ B L LT, RE124 OB XX /LRI L
O ¢ bl [ BERE IR D VERL A 3R AT,
2. RERAE

Y124 BEFRERDDIERL 727 v 371U —MOD LA RZ A a2 —MNEIZLY SrTiOs(100)BLAE it FaAR -
\ZBAA LT 1% . AR Z B RS DT DI LT, ZOBA A bix 3 IR L7-%. Po, = 10 Pa
(02 / Ar), 760°C, 1 h DZEMHTARBERZITV ., Fef&IZ 450°C, 12 h TEEFE T =— /L UIEER) 450 nm O
Y123 #FFHET S 2 whEL A ERA ER L7, ORI L, HIP 2EEZ2 AW CEERERHEK T T
T=— P HIEICEY Y124 HERRAERILT, ¢ Sl , : :
Dy124 BERE(AIL, Dyl24 ByRET s ) — N ERELIZAT Pl iy B
V—%& KA RICEE, TR, AR TRDTCRER L Foa= 10 PUO, /), 76 21
Bl A% BERL 35 LT KD ERLL 7=, B3 T
T, RERCRE O [R) 8 SCBL M B ORI L XRD, Bk
R SQUID BEHREHZLVFHI L 7=,
. EREER

Fig.1 [ZABER % D Y123+Cu0 #FEIB L Oz UKL
T Poy =3 MPa, 880°C, 12 h D7 =— /L& #0KLIT-7=
MIEDOE R XRD /Y —%hRmd, @ERHZET =—/LD
DI UNZE > TR % 12 0008 — 7 MEA NS 7L,
24 h LLEOT =— X058 ¢ BhEL A L7z Y124
PRSI, 20 Y124 FEAS 2 SR E L TWAIEE X 107 o
TRPAF AN LOREGR TR TR, F2, 1L 80K Tho 10, ki
7o — 07 KABEA ECORIGEIEICEDIES ¢ il 404
B1L7= Dyl24 ¥y RHERM AN BB RSB RTRY, 7 108

]
i'+ Pg, =3 MPa(O,/ Ar), 880°C, 36 h

S
2
o

0010

008

» =3 MPa(O,/ Ar), 880°C, 24 h

intensity / cps

+Pg, =3 MPa(0,/ Ar), 880°C, 12 h

LA R G OB LA D TG, HIRCIE Y124 .
W L O ¢ WL Dy124 BEREROPIMEIZ SV T Ca o
K 2 B 2ty Fig. 1 Y124 EERRE(HHARLRL) D F M XRD

NG = DEERERT =— W X D81k

SEXH
[1] T. Fukushima et al., Appl. Phys. Express 1 (2008) 111701
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19a-C31-6 BIEEGAMELAKSLMHES HEFBE (2024 KHAVLIEN22B&ASY)

SDMG %/ REBCO /3L Y BER O PR B IR IS ST

Field-trapping properties under middle to low temperatures for small REBCO bulk magnets
prepared by the SDMG method
FEXEIL'! OnK ER, BX 8X, &d &' TLF-!
Aoyama Gakuin Univ.! °Takanori Motoki', Keita Kunimoto', Ryo Asako!, Jun-ichi Shimoyama!

E-mail: motoki@phys.aoyama.ac.jp

1. TLC®HIC

REBCO VARMEEE NV 7 1%, /NC b 58S 2 e T 2 -0 Il 8 A & L TSNS
NTCWD, PERDIEREEE NV 7 1%, Top-Seeded Melt Growth (TSMG) 572 EizftFR N5 307 L
WCRRE L7/ MU ORERE B A A & T ARMEEETERINTWD, —FH, T E TICHEHA T RN
B — i i R R BRI © 72 2 VA RMEERE /S L 7 OAERLZN [ HEZ: Single-Direction Melt Growth (SDMG) 5%
BR%E Ly L C & 7202 SDMG VEZ WD Z & T, 2K c-growth FEIRD B0 5 72 5 23V 7 % FRELME
B BRAEETH D, REBCO /L7 DG & LT IRIRERIRIE(TTK) TORIE E7e 122 NMR
AT 72 60 K LU OHYKIE TOMBIGISHNEE S D, 2 E TIRIRZERIRIE COEMEEZ I
WCHE L CE =2, 4l FIRIETO SDMG 15730 7 B DTS Fi I 4 51l L 7= 0 TS5,
2. ERAE

H ASgkAE 5 EuBCO /3L 7 (Eu-QMG®) Z HUIRIZEI Y Hi L T seed plate & L. SDMG {£E% HNTED
12 REBCO ¥&RlEEE SV 7 2 BEEE R LTz, 30407207 OEAIE 20-30mm Th 5, JFUEHL TEP
FERUE S ARREI23:RE211 = 7:3)CEHREZ K T S 5729 10 wt% D Ag,0 %, RE211 OfHI{LD
728 0.5 Wt%?D CeOr Z FNFHNRA LT bDOEZHANT NS, BoNT L7 ITONWT, HBEVLEIC &
DEASEEA T L%, AR ZEA Y — NN TRK 7T OINBBLS 2 EIIN L TSGR ER Z 1TV, H
RIRFEREIGRER L OV U — 7@ 25l U 72, fififemiss 1331 7 @ seed plate 3% i H1.00C Hall 32
F AR S ETRETHE L TW D,
. BRLER

RE & LTY ZEIRL., 40K, 46 T THEW: L7- SDMG £ YBCO 73V 7 OGS DIREREN %
Fig. 1 {Z/R 7, [EE~30 mm, /£ X~5 mm &V H/NO L7 7035 40 K TRERS S 4 T LA E &5
BaIt T 52N EAE LTS Z ERNGnD, Fig. 212, 40K, 6 T B4 O F- BRI E DR CREr
L Calili U 7= &1 C Ot ias ORI b &2 7n 3, I OWIHIME 2 2% & LTRSS Ol 3 R o
KR U CEBMICENT D2 L5 ICEE#HEE L T ey hLTWD, 7 U—THIEDRERNE
40 K TIIEZ BRSO TH D 7 IVERBIZ /> TR LT, EEEICIX XV EESOMIEN /e ThH D = &
DRBEND, £l2, BEBICK 10K BEITHZ LT B 1 FEREIZZ V=T ORENEHE TX
ISR —E & D 2 ENRB I N,
[1] T. Motoki et al., Appl. Phys. Express 13 (2020) 093002. [2] T. Motoki et al., Supercond. Sci. Technol. 35 (2022) 094003.

SDMG YBCO (~30 ITIITI¢ ~5 |TI|T|{} SDMG 30 mm¢YBCO, FCM 40K, 8T
6 - 6 Ty —reey
5 s5F 40K
. 40KBT,
-é. 4 40K 5T ., Creep measurement - 4 50K ]
& 40K, 4T 2
3 3 <3l i
a g i
g2 £ :
= = 2t e
1 70K
, _L‘\ .
02045 60 81 100 Lo TTEK
TIK LTI 10; 10: 10° 10° 10 | 10°
ime / sec 1 year
Fig. 1. 40 K, 4-6 T ¥ HI#% @ YBCO /3 b Fig. 2. 40 K, 6 T 1% D 40-77 K DKIREE IS
7 (~30 mmg, ~5 mm) DRSS DR BT D HhRES DRFEZE AL
FEAR A

Z DO EIL. NEDO REET v L 3 2050 22M1CO1Y)DEFLEBE OFE RS SN~ b D TT,
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tyiary 2024 FE35EICHAYMEZEMETEMBER

(11 BEE | Kty av(OBEER: 1288, B, T-7HEIOEIELVEERE |

[19p-C31-1~10] 11.2 §fE, EE, T—7EHI OIS LUVBREE

[19p-C31-1]
BB EREAKIDDIERICEE Y B

OMNYKAHT AA"2, BEHE B2 AHME RA3. & #3123, #E E2K23. A8 MiTs8. £5 84
(1.3BEK. 2.3BIRAP. 3.81bk. 4.NICT)

[19p-C31-2]
10keV 70O k Y EREIH'FeSeq sTeg SRR DBEERHICE X 2 E

OFM Bz it Xl B &2 FH AL BB FE (1L.EFAI. 28R EITRH)

[19p-C31-3]
ET R IL¥ —Ar 4 S BREHGABayCUs0 R DBEEIIEIC 5 X 5 8

ORIBZ 2. & A, B =22 #) #2, uA Hh N\ Jhl £E BR2 kE G833,
IRIB (-4 (1.EARE AT, 2.2gE. 3 AEKR. AXET7T v (%)

[19p-C31-4]
I —LEERHI S DOBEER IO AZKEHTEICE T3 TIL— LBEGOBENTYICREATEE
=

OMNDN\R EE, BR E—"5 LIE FAERZ —5F w535 —# 45, 1@ BBEE2O. & B25,
HH K25 (1. ATA. 28K, 3.8BT KA. 4.EFH. 5)ST-CREST)

[19p-C31-5]
BEELEIEAEIC & BREBCOEM DEEIEFEDRS (4)
OHA MF'. TF B2 NEFF BAZ(1.ARKL —F—H. 2.EKHEH)

[19p-C31-6]
R ZASLIR A TFA-MODIEREBa, Cu30, +BaHfO #3714 D
Bz A ICRIZTRE

ODyAAT BE'. JIE £, BFK —E. HAE'. MR B2 = EX"3 (1.EK. 2.AIST.
3.JST-FOREST)

[19p-C31-7]
R—) Lf)%rg%Uﬁl](Yo_77Gd0.23)882CU3Oy§§H§ @ET&%%'&

OEA BW'. AAT EE. HAE. =@ EE"2(1.KEBK. 2JST-FOREST)

[19p-C31-8]
TFA-MO D;f(Y077GdO23)882CU3Oy1%7?*7_”: HlF éJC@ HH LTUT&'@Z#"@E

Ok E). SiE B!, AAT BB, = EE"2(1.KBAZFE. 2JST-FOREST)

[19p-C31-9]
H S imLaNiOs% F A L 7=SiEtk EA D cEhEEEYBa,Cus0,  SEEMHETE

Ot EfE'. =@ #'. BR —F\ AR Ex% JIFI @' (1.&RAEI. 2. (%) SMELFHRE
Ff)

[19p-C31-10]
AR MBIC SR Z R & L 7cFF-MODERENAR DA M
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19p-C31-1 HESEISAMIELAKELHMES BETHE (2024 KHAVLEN2RIBEAYTAY)

EEMEFEEAKID OERICET 5%

Research on fabrication of KID for dark matter search
BEKSE !, EEF RAP2, AL KEE 3, NICT* O(M1)XHT XH 12,
B Rac 8 ®2, D)FE EKY, X8 M7, X5 R4 BHE &2
Saitama Univ. !, RAP RIKEN 2, Tohoku Univ. 3, NICT 4 °Taiga Omae' 2, Koji Ishidoshiro’, Yuto
Kamei??3, Ryota Ito*3, Chiko Otani*3, Satoru Mima*,Tohru Taino'-?

E-mail: t.omae.735@ms.saitama-u.ac.jp

ST Fm RS )8 (Dark Matter: DM) & L CH /172654 Cd 5 WIMPs(Weakly Interacting
Massive Particles) [1]DO#EZE Tlid, DM DR EMHAEHT HERICAE LD Kk v ¥ —%
BT 2 EERR FERFEILE DN TV D, FRICAE AKET DHAAEH 2 W7o 8RR
IZBWT, PFIdENT-Z—7 >y MERTEE SN TW5H[2], DM BEHRIX, FEFICH THroM
SIS TR To D FHBRCEREBI R E DNy 7 7T 0 v R e OGBERR DB TH b,
I BT, BAFHEBWICHEEDEE > TV IRV DM IZEAZ Y TS,

A NRFT DA Z AV TR DM % T 2 g L LT, Fxidhdgrs oo
7 & A g (Kinetic Inductance Detector : KID) Z£¢f L, K= RV F—RE &K Ny 7
I REFERT L7+ UHaE OB EZED TV D, FRZ, KID OFTH A HE
DIERIN FIA D 2 4 i %4 [m] 17 KID(Lumped Element KID : LEKID)Z % L 7=,

B ERRICIT T, YF 281 CaF ERA A L, BEEERICAlZ AW, Ny 7
770y ROERAE X DM & LT, RO mIZ KID % Bl 95 i mii (Fig. 1) 232815
b5, ZHE TOMIEE COMERIZIHBW T, Mo LEKID TRMEIEWAA L T
L2l BREONENT ENBEELE o TV, AEE LUVMERL Y vt 2 TR AT
Sl TA, BEEY BWE T 100%TH Y . Mifd LEKID TRFORMEEZGH Z L3 T
&, MAMEDIER T n v A LML T 52 N TE L, BRM Mg EOFER 7 2t 2
LZDOFRERIZOWTITYE AMET 2, £, ARMAFEDM LDT IR E 2255 s Ek %
BETDHLEVIMHERDH Y, SRIT I HEAEIZ OV TH Y AHET 2,

Dark Matter AI—LEKID::Iﬁ:" """"""
\ N

Substrate nucleus. \‘\

Phonon‘ CaF, \\\

R g

Al-LEKID [ "]

Fig.1 Structure of LEKID on both sides of CaF»
BE IR
[1] L. Roszkowski et al., Rep. Prog. Phy.,81(6), 066201, 2018.
[2] C. Amole et al., Phys. Rev. D, 100, 022001, 2019.
[3] /IAREERRA, CaF, AR i (2Bl 7= AL-LEKID OBH%, ISAmEYS, 2023
HHEE L ARFZED — RIS (22K 18991, 21K 18150, 20H01937, 19H05809)0 348 % %% 17 7=,

© 20245 [CHMERES 10-083 11.2



19p-C31-2

SESSEICAMEFAUTPMARS BRTRE (2024 KEAVEEI2RBHEAVFMY)

10 keV 7O b U EREIAS FeSeo sTeo s BEDBEEFEICE R S E

Effect of 10 keV Proton Irradiation on Superconducting Properties
in FeSeosTeos Thin Films
BAT | BB IR
CEHREZ, /Mt AKX, BEM FEMC FH KA BRSL!
Kwansei Gakuin Univ. !, The Wakasa Wan Energy Research Center 2,
°Tomoyuki Yoshida!, Yudai Koike!, Ryoya Ishigami?, Kinji Uda2, Toshinori Ozaki!
E-mail: hem05334@kwansei.ac.jp

L U®IC « SRARHIREARIIE ST () 2N X
. FEEESREES (Ho) 25\ 720, Sl T ot
HABIAREE LT 5, WG OREREREE ) %
] E &2 720 i3, BEEARPERICR AT 2R
OEEN 2T 5 v VLD BN ETH B, Ll
Wy viE® fFEADFEDO—D2 L LT, 44 VIR
BhicEH L Tw3, T E T, FeSepsTes(FST)iEfE
I 1.5um/ED Al§E% /L T 190keV T7'1 b v g
(HAHHE: 1.0x10% jons/em?) 21T 9 T & T, HnEIRF
W12 05K ER L, #GFicsd 3 Lbmbs
BT EREINTVWAR[12], % 2 CARIFZETIL.
FSTHEEIC AlfEZ N, LKA LT —TH
% 10keVO 7w b v AIBE L, & F I ERBSEIC
F1F 2 WEEHHT © O Mg & <7z,

2. EEE NEYAG L —F—Ic k30 2L —F

— KA % VT OSITIOs (100) 4 i Fabi |12 FST
(~100 nm) / CeOx (~100 nm) & HE % B L 72, 10keV D

7o b BB, ERE AL F - v X —D

~ A 7aA A VIEA A VFEAKLEEHWCITo 72,
HEET & 13 5.0x102 ~ 2.0x10" jons/em? & L 7=, F7-,

(IR B Y TE % O 7l EE I X Y 3

fili L. RIS T CR—a R 2 L 72,

3. KBRS Fig 11C 8 oD FST#ffiic k13 3, 7o
b v HRSTHTR O T OIS BRI Z R 3, 3.0x108
ions/em? BT L 728556, T IXMERIE Cla L A 828
fbLed o7z, —J7. 50x105, 1.0x10%, 3.0x10",
7.0x10" jons/em?® M L 7235465, T IXIRATRT X 0 D
EH L 72, 3.0x10" ionslen? WEHT L 72856, T2~ 1318
BIRTL D KT L, BEEL X OIS 7284,
Tz DIETAKRE L 78 2 ARSI Nz, RIC,
Fig. 2 (C 71 b v B (M & 1.0x10" ions/em?) Hif 2 D
42K BX 10K IZFF % FST #ED J OREGHKTT
HERT, 42K TiE, 0~R2T OWThofiihics
W TSR o ANE B L 72, [FIRRIC 10K 123 T

© 2024%F [SRYEES

b Hlgs CHRE R IC L oM 2R S, 8T TULA
¥r3fgsmbL7z, chid, 7a b viBshic k> TF
RENTFEER G vikd R E UTHEEL 72729
LEZbND, TNOLDOFHERLY, 10keV O 71 T
VIR TR & J R FIRFICH B X 2B TFET
HDHTEDRbh oIz, YHIZEZ 2 RS E COWRG
2D FST RO ET TR EIC DOV Tl 3 5,

[ ]
oce
[ONN |
ce
ce
O

O Pristine
1501 | @ Irradiated

14.5

0.1 1 10 100
Fluence (x10'* ions/cm?)

Fig. 1 T: as a function of fluence for FST films before and after 10 keV

proton irradiation.

H#c
1.0x10" ions/cm?

108 \

4.2K 10K .
—/——— Pristine
104 | ———&— [rradiated

0 2 4 6 8 10 12
Magnetic Field (T)

Fig. 2 J. versus magnetic field for FST film before and after 10 keV proton

irradiation at4.2 and 10 K.

S ik: [1] T, Ozaki et al, Nat. Commun. 7, 13036 (2016), [2]
JRIRFRSAC B 2016 4F55 77 [B] I B P2 KA
HIHES 14p-D63-6.
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EITRILE—Ar 1 F U BETAS GdBa,Cus0, M DECEFEICEZ S
Effect of low-energy Ar-ion irradiation on GdBa:Cu3O, coated conductors
B$EXI!, EUHEE2 LEX: GE7TYIXAH) CEER |, F BA !,
R Bz @I 1842 uFk Fh2, & fith? &@ BA? KE G883, R £
Kwansei Gakuin Univ. !, QST %, Kyushu Sangyo Univ. 3, SHI-ATEX Co., Ltd. *

°Toshinori Ozaki', Hinata Morikawa!, Hiroyuki Okazaki?, Hiroshi Koshikawa? Shunya Yamamoto?,
Tetsuya Yamaki?, Morihisa Saeki?, Tetsuro Sueyoshi® Hitoshi Sakane*

E-mail: tozaki@kwansei.ac.jp

L FLOIZ BEEFEICATE O REZEATLFES LT, 2 MeV UL TOERZRLF—A
FUBBBNER SN TWAIA, 2 E TH AL, GdBarCusO(GABCO) BRI (HE AR E g o &
~400nm)~D Au A A U BREHZBW T, AuA A2 DR EBAETIEE S 2 MeV D= R )LF—T
B L. B8R E O ZAL & B AICTIARTZBL, 2 OfER, B EHINCE BREEREIR
TAXK T L7223, BEEZREST 252 L T30 KIZBUT D85 L. 235, 9 60%H L3252 &0
Dolz, RBFFETIE, AuA A2 K0 B Ar A 4> %, GIBCO #B{=E)E TI % 5 350 keV D=
X —THS L, BEEI#%D T R ORENEREE J. OB(bEF T, £7o, BET =— LA
7 Bt L7z GABCO #idf DB S EREIC KT T 5B 2 T~ T,

2. EBAE KREBRTIE, AR L—WF—HERREES O CER Lo EER LRS- o
GdBCO B=EMH 2 LT, A A PRETSEBR X, QST @D 400 kV A A EAEE % VT
1Tote, BE XX —1X350keV & L, PREFEIL 5.0X 10" - 7.0X 10" ions/em? & L7=, F7=,

R T =—/L13 350 — 800 °C T 1.5 WF[EITT - 72, s : -

3. FEBRAER  Fig.l 12 350 keV Ar A A2 & BS L7 ol "o 8 o S
GdBCO A DORRSTEICKRIT 2 T R OFRST (B & .| . o
5.5% 10 fons/em?) F4IZHEHT =—/L(350 ~ 800 °C T 2 | o madated icoccs

LS B & L 1= GABCO B0 T 0BT, B | S5,
B 1 x10" jons/cm? F TliE, FREEIEINHED, Te 70| E Zgg:g °
DR & T L. 1 x108% jons/em? VA BTl T K& 65 80.0:C . 3
ARF U7z, F£72. 350°C IS DEEFHE T =— ViR ’ Fuence 10" o) ’

- 1 s Y s RS Fig. 1. T¢ as a function of fluence for irradiated
IZBWT, KT = /RO TAIRT =—/VHilL  GiBCO CCs and irradiated GABCO CCs with

01 L. 450°C U8 600 °C 123\ Tl b il 7, = OXveen annealing.

920K Z/nRr L7z, M¥HIL, Ar A A BE L7z GABCO #4464 ORESGH J BRI W Ciam 32 & 3t
(2. BE T = — VOSBRI R IETEEICO W T H AT 5,

[ GdBaxCusO, MBS 2 ZHRIL W2 2D T E A B R TSR E# W = L E T,
F7-. AWFFEIE, JSPS BHFE(17H04980, 22H02020) DBk 252 ) CHEME L7-H D TH 5,

[2% SCHER][1] H.Matsui et al. Appl. Phys. Lett. 101, 232601 (2012)., [2] T. Ozaki et al., Supercond. Sci.
Technol. 33, 094008 (2020)., [3] RBIFEEL D, 2020 455 81 [B] S WP KEFINGEHS 9a-727-1.
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TI—LEEISDFRER TOLRAEHHEEIZEITS
T —LBEEROBSTFYICET ER

Moving Average of Plume Movie in Thin Film Deposition Process Conditions

Based on Plume Images
AIKY, &K? BIKS BHhHF4 JST-CRESTS OM)/\AZFE' EE H—'°
M2) lLis FABI2 —%F %55, —#8 % JEH RSk 2°, Ak E° HE B?°
Kyushu Inst. of Technol.!, Nagoya Univ.2, Aichi Inst. of Technol.3, CRIEPI4, JST-CRESTS,
OT. Hachiya', K. Horio'5, S. Yamazaki?, Y. Ichino®5, A. Ichinose*®, T. Horide?5,
K. Matsumoto?5, Y. Yoshida?5

E-mail: hachiya.tatsuma306@mail kyutech.jp

1. 3IL®ic

ek, EEA RO FEER L X7
ok REEND DT, T — LR S
Tk ANT A= EWET S L HIE
LTw3, L—¥—mEL#ERIED 2 >
DT A= EEE R, EEETTF vV
N—N% 10 iR L 7 v — 2EEi§ %
372, Fig. 1 ICF v v N — N DR &l L
72 70— LR OH # R T, T — LR
EANETEEBPIAB =2 -T2y }bT
— 27 (CNN) ZHWT AT A =2 ZH{EET
3R ToC& Tz,
2. 7v— LEEH{R OB BT AL

INETCOEBEZBML T, TAr— L0
LEZMALTEY, ThABFELSEHTT
L IN—LDELOEEIET L, KEOK
TE2HSERTH % & FE X2 AT, 7

— LB L BB 2 g9 C & T,

‘1

L

Fig. 1 Image of inside of chamber and

extracted image of plume.

o E0E R T 52 L L L7z, Fig.2
BB oMEERE RS, KLl ¢ oL
O 70— LER Iy 1%, Kl ¢ 22508
£ n 7L — LD 7N — LEIRO PG &
L7z,

3. MBI oEg

JRiEi§R % AJ1 & 52 CNN & BB
A& T2 CNN ICB L CREZ KL
720 BEIEH O 7L — 28 nlt 10 & L7,
JRli{§OGE, L —%—iE L BESTED
HEE 3713 20.9% & 22.6% TH - 7=, B
EEEROL A, ThEnT13%E 7.1%
THY, FHOEOWEREHMCcELT &

I3 %,

HHEE
AWFZ21%, JST, CREST, JPMJCR2336 ™
THEEAZFELOTHD.

Fig. 2 Moving average for Plume movie.
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E SIS S (2 & B REBCO 6 O IEEREGE DR (4)
Optimization of low resistance joint method for REBCO tapes by direct diffusion
bonding method (4)
KEXL—H—8'. BREMFEHRA® OA"AEX 4F'. FFH BEH . DFF @K’
ILE, Osaka Univ.!, NIFS?, °Noriko Chikumoto', Naoki Hirano?, Yuta Onodera?

E-mail: chikumoto.noriko.ile@osaka-u.ac.jp

EHREAREHTS) ST — R I, B THBWMEDR R < 22 O E R BESIEOBRRE N R0,
Fex 07 N—7TiE, REBCO #bf DI i & LT Sl b/ 4 EHEE ML 5 Fiko
BFt 21T > TETEY . ZHE TITEAES 60X10°Qem? BREOHEANHIME LGOI D
TEERMAELIE[1,2, AL S S DRBHIOWT, A REHHLOE SO TG & O e 5
YWOFE 21T 2 72D T, ZOFRERIZOWTHET D,

AL T WS J7151T Step 1825 5L il OMFEE . Step 2 @ FRVERF & Step 3:E - IEUZ X 5
AR D 3 AT v T hbakD, BARRIZIL, REBCO ##44 (Faraday Factory Japan 1Y) % i
DOESIZYYH L, Step 1 ICTHEAMEEZ T /v THEA] (0.1pm) TR ZHFEZ1T - 72812,
10% 7 = 2122 L CRBEvES (50C, 549) L TbIRARELIZb D% (Step2), ELAHD
T Figl O XD IZ&E Y 7Y 17 THEEHA /L N TREDAHT THNE L7REE T, BIRIFIZ T
200COMBNC LV B 2 TR L7 (Step 3). HillE] 10 43 DANEA TR ARV EESIPUE & 725 2 &
EWA LTS, A1 5 5 TOEAEIT-L 25, SHICHEAEIIMES 25 Z ENbho Tz,
Fig.2 |2 200°C—5 5y OMEGMF CHEA R 2 2L Sk R 2~ , &E 10em £ TOEAITHIIL
7o Flz e WEZBERES - A TIT R 272 L 2 A, le DEITRERICLD2HER 72N &
DRSS AT,

50

BE&REENEMOQcm2)

Fig.1 Photograph of REBCO Fig.2 The dependency of joint resistance on overlapped
tapes fixed by metal fittings. length.

[1] S. Kato and N. Chikumoto, /EEE Trans. Appl. Supercond., 33, 6602305 (2023).
[2] N. Chikumoto and S. Kato, /[EEE Trans. Appl. Supercond., 34, 9001105 (2024).
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R ZLE S TFA-MOD ¥ REBa;CusO,+BaHfO; #3464 D
BB J I RIS TR
The influence of IHT on in-field J. for TFA-MOD REBa:CuzO,+BaHfO3 CCs
FRBEK 1, AIST?, JST-FOREST?
OXAT BE!, JINR £h, HK —E, 8Kk £, fuR K2, =/ E&E "
Seikei Univ.!, AIST?, JST-FOREST?

OYuki Ogimoto!, Junya Kawanami', Kazuki Shimizu', Takumi Suzuki!, Teruo Izumi? and Masashi Miura'~

E-mail: dd246301@cc.seikei.ac.jp

1. [ZL®IC

SRR AR (B (A REBaxCusO(REBCO: RE (37 HHE T
FOITEWEEFURE (TR CERBREEJ)EETHI L
DHBRE~Y 7Ry NMEAOISARMFE TS, L
L. B85 J Rk, BREERNICRAT 2 & TR O
TEB) DB A Z TS OB LN RIRIIE 45, 2o
B A RIS B720120%, T/ A RomEE RN E

VIEDREEAT LI LNEETH D, TNETITHLIT,

BERE > IE® i & LT BaMO3(M = Nb, Sn, Zr, H) ./ ki 1
% A L7z Trifluoroacetates Metal Organic Deposition(TFA-
MOD) % (Y0.77Gdo.23)Ba2Cus0,((Y,Gd)BCO) i A1 & /EfL L C
X7, R, BaHfOs(BHO)T / ki 1%, fthod BMO (2~
TE LB ROEE Z T 2 DIZ@E L X TaEid
FEVEAT 2 Z EITEI L, @V SRR S5 2 &
WCEREH L CEZ[1-2], F£72, "R D) KiOY A Xl
WA FEE U CRBER & ARBER ORI, BB
(Intermediate Heating Treatment: IHT) % & A3 2% = & 234
EHhTW5B[3],

& ZCAMSETIX, BHO #EA(Y,GA)BCO #MIcEBIT 5
H R BV Z5 1 & Bk L BHO 7/ ki F OB EAbIC &
LT J o BE B Lz,

2. FEBGE

TFA-MOD 5% VT, &8 2R R P REVLERIR %
530 ~ 600 °C DO#iFH Tk & 72(Y,Gd)BCO+12vol.%BHO
M 2 AERL U7, VRS U 7o O SRR X BT IS, 48
R PE T DO 715, OGS 1B T & T B K OV
IV EOR X Moy B A VTR L 72,

3. FEBER

Fig. 1 (2(a) ¢ Bl M MEUw) X AR AP, (b) To &
W(e) B OB Jo(77 K)O H EMLEIE AR 2 T,
Fig. 1 ()X ONb) L V. AWFFECHNME L 7= P ELER IR 3
PACIE. AR T ICRE REEL RIS RNI &R
3%, —J7. Fig. 1) & V| B OB Jo (3 PHREVLIRIR
FE DR R Z T, PREEVLEEEE 3 570 )COBKIZHR S &L
fEJ(77 K) = 5.8 MA/em?) Z/RL7TZ, TNHDZ Lk,
R R ZLER TR 23 (Y,Gd)BCO+12vol.%BHO #ibt NIz 35 1)

@ 2.0 8
—_ (Y,Gd)BCO+12BHO CCs|
= 1.5—\ 16 D
s S,
~ 10} 4=
g g
S 05} o ¢ S S— ) 12 .
N —— X
0.0 ‘ 0
()
é 90} o ———& —0— o
'_
85
© 6.0
‘e 55}
2
< 50}
>
=, 45}
- 40 77 K, Self-field
: 530 550 570 590 610

IHT temperature [°C]

Fig. 1 IHT temperature dependence of (a)4w and A, (b)T. and (c)J(77
K, Self-field) for (Y,Gd)BCO+BHO coated conductors.

% BHO F /R T OFERCY A R BERIFT LIZZ &N
B2 O D, HHIE, SIS R L b L ISP RIEL
PHIRJE OO M B ARSI R T RBICE L T
LA R E T 5,

Eirga

AW IE . IST Al 3 B9 W 58 3 8 9 % (FOREST)
JPMIFR202G DX EZZ T -6 D TH D, £z, AHFFEED
—¥#01% JSPS BHF#(23H01453 K& O 23KK0073) DAL % 5%
TEHELIZHOTH D,

23 30k

[1] M. Miura et. al., NPG Asia Materials 9 (2017) e447.

[2] M. Miura et. al., NPG Asia Materials 14 (2022) 85.

[3] K. Nakaoka et al., IEEE Trans. Appl. Supercond. 26 (2016)
800304.
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T — ViR E I (Yo.77Gdo.23) Ba2Cus O, HE R D B = B RF M

Superconducting properties of hole concentration controlled (Y0.77Gdo.23)Ba2Cu3zO,, films
FZEEK !, IST-FOREST 2

A BIL !, AT BE

L&AK EY, =W E&"?

Seikei Univ.!, JST-FOREST?
°Ryona Fujimoto!, Yuki Ogimoto!, Takumi Suzuki' and Masashi Miura'-2
E-mail: dm236315@cc.seikei.ac.jp

1. IIC®IZ
REBa2CusO,(REBCO)ERM 13 i\ i SR (Te) & il S 3B e
BEJEAETLI LN, v 72y MNEAR EICHfs
NTW5, LU, IHICHET TIEE AR DR T J BEo
M ERMEE SIND, L EZITOBRYE > =2 7 Hm k
& QFEE ARG (Ho) A EOMENEECTH D, Hoxld,
DI LT, AT DRI E VIR iRl R R %
Hil#4 5 Z & ¢ BaHfOs 7/ KO @ EAIZ RS L7 [1],
—F. @IZEALTIE, BET=—AEHEEHETL 2T
R VIRE@) EELS . He (G dals)Z M L5 L
WA LT2[2], 22T dao KON Cap IZE N ENEGIR AR
tae—L AR THD, BT, EFEHELIL [L o -
DR T DR ETEEEJ)DEVIEE J 2R TX
HAREMEREWN] ZEEH LML TE 2], JalE, Jaoc
U(rap?Eap)=He/dap & 3% E 7L REBCO M EHZ W Ti He [FIEE
R — IR 2T 5 2 & CHIEIFEETH 5,
FZTARBETIE, BEWES—LVEEEZHET 5
(Y,Gd)BCO MM AERI L, Fire 5 R — LIREEA(Y,Gd)BCO
D Jo, B OB JJSH)ORE T T RIS R IE TR
IZDOWTHRETT 5,

2. RBFH

AWFFETiX, Trifluoroacetates Metal Organic Deposition
(TFA-MOD)#: & FAV T, SrTiOs Bifsdb Hap HI2(Y,Gd)BCO
WA ER U7, @A — WREREHT, BAEFFAKTTO
T = WREFE AL ST L., —F, RA— R
RN, 7T R T COY =— L EEE S
B THER L7, (Y,Gd)BCO HREO#E I PEIT X #RIEHTE, 8
(BB RIS 1152 W CRE LTz,

3. ERMER

Fig. 1(a) L 0, T X, 7o ¥ — K= bhoH K—7
WZEanmEL, p=0.16 IZTHRKEZRL, A——F
—T7HEBRCTIE T LTWAZ &b, —Ji, Fig. 1(b)iZ
RT RN, J@2 KNET v H— =TI A — " — F—
ZIZET TRWEZ /R Z L3000 %, Fig. 1) ONd) &
D B OB J(4.2 K)ROBES T J(4.2 K) & SICA—/IRE
DI LR B L. Jad.2 K)DEWIE E @V ME 2 R~
WormD, HAIZ, A—/VIRENEZ 5 (Y,GA)BCO #EIC
BT DR 7B FRBARE AR I DN THRIET 5,

Optimum dope
(@) 100
X 90 P e
g a®
l_o 80 o
70 1 1
(®) 1000 ¢
< I
E 100 /
) = 42K
Lap] F ) | ) |
(ci_| 100 ¢ 1
£ i
(&) [ |
< |
Z 10} b
S,k 4.2 K, Self-field
Law] s 1 L L 1
@ 100 -
Ng E
< "
2 10¢
~ | | 42K, 03T
0.12 0.14 0.16 0.18

Hole concentration p
(@) 7=, (b) Ja(4.2 K), (¢) JSF(4.2 K) and (d) Je (4.2

Fig.1
g K and 0.3 T) for various hole concentration doped
(Y,Gd)BCO films.
HEE
A BT IE . IST Al % 79 BF 28 X % F 3 (FOREST)

JPMIFR202G DX EZZ T - b D ThH D, £iz, AHFFEED
— B JSPS BHFE(23H01453 KO8 23KK0073) DBk % 5%
TELEZLDTHD,

2 Z BN
[1] M. Miura et. al., NPG Asia Materials 9 (2017) e447.
[2] M. Miura et. al., NPG Asia Materials 14 (2022) 85.
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TFA-MOD & (Y0.77Gdo23)Ba:CusOy ## (2 H [+ 5 I DBIT U T AR FHE
Bending strain dependence of critical current density for
TFA-MOD (Y0.77Gdo.23)Ba2CusOy coated conductors
FERXK !, JST-FOREST? °#iKk [E! HE BH' XKKx BE' =# EE'?
Seikei Univ. !, JIST-FOREST. ?, °Takumi Suzuki?, Keisuke Aoto?, Yuki Ogimoto! and Masashi Miura® 2

E-mail: t-suzuki@st.seikei.ac.jp

1. s (a) ur
i - 88 R SR B (L W & IR B 15 E (K REBa2CusOy

(REBCO : RE (&4 L R)MA41 z.t%m_m%q:ﬁm@

TR Q) & mREOEREMREAND Z LI

1171 ¢

11.70

c-axis length(A)

5@nt%m%@%ﬁo:aﬁgﬁ@%vﬁﬁy%% 11.69
OISR SN TS, ~ 7%y MERTEaA (b) sro

WK D Z LI L 2T O AL 7 =T IEIT & 90.8!
) REROTHBBEMEND, Fio, v 7%y Mb < M
W TR SR LAk % 72 7 NS RES SIS B 728 06
Je DRGGEINA EIRFE~OHE L BEE L 725, Zh
F THRIZERE D OF KT BT 2B 2 7R BFZEA8 (c)
PPN TV R[1-2], OF 74 F OB HEEIC SV T
2T B0 E 7o TR,

AWFZECIE, HRAYTOT B A% Trifluoroacetates Metal I
Organic Deposition (TFA-MOD) # T {E & L 7= 77K, self field

(Y0.77Gdo.23)BazCusOy((Y,Gd)BCO) #r #4 D M 4 38 5 14 12

FAFF ROV TRF LTz, (d) < 0.70
§ 0.65

2. EBRAX =1

ARIFJETIE, Hastelloy 48 A L= TFA-MOD #:% kTl
FIVT(Y,GA)BCO #hf & /BRI L7z, MR 7T =— L 4LFL 00 01 02 03 04 05
IE, APERBICIEOT T CIT o7, b L —5— (%)

LV~ A 7Ty PRI L, fERL 7‘: Fig.1 Bending strain dependence of (a)c-axis length,
(Y Gd)BCO A Dl gt M 1T X BRI EE, B =R (b)Te, (c)Jc at self-field and (d)Jc at 77 K, 1 T for
Db F- ¥ 2 VTRl L7z, 2406 DR, @ofe@ (Y, Gd)BCO coated conductors.
RADZNFIFZROBEICEET S Z L2 X0 diFo
P () & FIIN L 7= 4R BE Gl L 7=, T2ZENERLTND EEXLND, H I, FEMA

FEERERERET D,

3. EERER

Fig. 1 | fF Lf:(YGd)BCO A O @cC BE . (0)Te e
Bk, (Q)77 K ICB U5 H OB F o J i, (d)77 ARFFEIL, ISPS BHAF# (23K03929) D Bk & 5% 1) HE it
K(HI)D LT 12317 % Je DOT ok fE M 2om+, ¢ il L7zbDThD, E£io, AFFEo—EL, IST AIFMN
BT iR B & K< 2o TB Y B ET M0 e 3% 4 3 (FOREST) JPMIFR202G DBk 5% 1 %
ab [ DRI OHERINIC ¢ BER SN T E 2 & BLIEbDTHS.
WymD, Fiz, e BNINT 5 L4z Tclffff%&()\ﬁa
Wit e BV T L7, — 07, 1T IS8 5 Jo bkl B30
H OB Jo FetE & 13820 | e—0.33%fﬂﬂ),ﬁ,b\¢;ﬂ [1] T. Okada et al., Supercond. Sci. Technol. 33 (2020)
7L, SR bORET J i, *ﬁ% cBITD 094014
RO R 78 PRI D O 7 L 0 a8 %2 15 [2] D. C. van der laan et al., IEEE TAS 22 (2012) 8400707
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B 2B M LaNiO; ZFIA L= Si EHR EAD ¢ BiFEEMA YBa,CusOr. SEIRHETE
Deposition of c-axis oriented YBa,Cu3O7.« thin films on self-oriented LaNiOs

coated Si substrate
SRREIT'. %) SMELEHTRA .
CMHBFEMR'. B=H th'. BF—F', AIFREE? JILT @'
College of Sci. & Eng. Kanazawa Univ.!, Kojundo Chemical Lab. Co., 1td.?,
OK. Nakamura', T. Mita', K. Shimamura', M. Kawahara?, and T. Kawae'
E-mail : ky0o20010203@stu.kanazawa-u.ac.jp

[IZC&IZ]

AR E IR YBayCus07. (YBCO, ortho, a:3.84A, 5:3.934A, ¢:11.82A) I3z E#E R = R /L ¥ —
BrjE (SMES) /N 72 & B3Ikt 28R mE > T al, —75, YBCO DBgA
TS COISHZSIEICE S &, YBCO BN ELREIZ S L CRWERGEZ RN D,
SRR T E T O ¢ Hilifid ) YBCO RO EN KD Hid, £ 2T, Hx 72K ETHCR
)M % 79" LaNiO; (LNO, cubic, a:3.86A) #5212 7 o 7' L— Kg & L THW T, fEdhtEo R
% Si HAR BT ¢ #ilifEdf YBCO RO VERLZMiT L7z,

690°C S 4 |
(2B 734) gl € 2| E§
Si FEtR _F 1T LNO JEUBHAE & Ml L=, A—7 v TD 2 wd 2317 33
W48 (140°C, 3min). RTA % U 72 i)E(380°C, 3min) & AHE £ — 150 guﬂ = J
(700°C, 20min) & 475 7=, 2| § | ;
RIZ, PLD {E(FEMGREE:690°C, Ox1Torm) Z VT H M S| I |
LNO 7 1 YBCO M4 HeRti L7, VERLL7=akkhioxt L, | 3
¥R XRD 12 X % #if il MERTAT 24T - 720 3
[#ER &LEE] 5 15 25 35 45
YBCO AR IZ 351 2 B B A) LNO RO 2 E O RRGEZ /& 20[deg.]

EEGE . BCHCr LNO EH%K;@# & %&@fi(690~750jc, O2: ITOIE) Fig.1 XRD patterns of self-oriented
ZiT-> 70, Figl ([ZEMLELZ 1T - 7230k XRD /¥ — 2 &R LNO thin films with post annealing
T, EiE - BERAKOBULE % LT, LNO @ (h00)H Cfid  treatment (Ox:1Torr).

A3 HERF S D T MERB L7, — 7, LNO OB RICHIRT 5

EB 2 HALDH00DELM LaNiOs(La214, tetra, a:3.92A, b:3.92A, g g
c12.528)BVE U B AR S i, ° .-l
Fig2 |2, AR LNO EIC YBCO #I& il L7mstbhic _ 7 L& AJ‘
KB XRD /85— %%, YBCOQOO)DEW#MABBM SN, Z|3 € | 252 Qo |
Si £ LT YBCO #ilint ¢ Ml mmR L CwaEnnns, g5 § | 35 72|
LNO, La2l4, YBCO DZNELND o, b WMOMKT AR =18 = (58] | 5]
EOTRS %2k E S FERSHFND, TORRE, L2ld 0 | L N\
17(EIE YBCO WD ¢ BBRIAAE OMEIITR 0 B2 b0 |’
LT E 2, 5 15 25 35 45
20[deg.]
(5% Xk] Fig.2 XRD pattern of YBCO thin
[1]Y. Ichiki et al., 2018, J. Phys. Conf. Ser. 1054 012065 film deposited on the self-oriented

[2] R. Ashihara et al., J. Ceram. Soc. Jpn., (in press) LNO coated Si substrate.
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FRIEHEEEFZRM L L= FF-MOD EIRHBE&RD AR K

Versatility of starting solutions for FF-MOD method made from cuprate superconductors
FHPRET!
OFW Z—' EQO EF' WX ML Mk s@' BHO BEA' B EE' xX HA'
Aoyama Gakuin Univ.!
°Jun-ichi Shimoyama?, Keigo Horiguchi?, Kazutoyo Sagara?, Shiori Kato!, Hiroto Taguchi?,
Naoki Hata?, Takanori Motokit
E-mail: shimo@phys.aoyama.ac.jp

[FE] 7 vHREEERVIEEHERAZ H\V 5 A IS AT BV fE(FF-MOD 15)1%, ®E7 rt
A TH> REBaCusOy(RE123)#k kil D i 3 s GRS T D, & BT, SRR 23 LhE )
T, BER A IETZ LK ERYLTE D Z & FF-MOD (EORSTH D, T72bb, KX
N, BPEMEO R TR AR RE123 =% ¥ v L ROBENE Th 575, RE123 Offdn kA & <
fhoFEIC kA RE1I23HEE L W AR = Vv o B — L i DR 72 < Bl T T oG R
BIREEICH D Z LD FEAMEBBRMEICEN TV, & ZAD, ki, RO
BaMO3(M = Zr, ki + & & Te i b SUB A M oD Gd123 7 — 7 B SN =[1] 2 & b, EA
{EIZHT TH LWEREIC Ao T2 L W R D,

FF-MOD ¥ RE123 5 D JFEHAR O 8k I3 2 TH 508, AHEEBIREH ITRREC 7 £ F /v
7t b — Maca)SER B HWHILD Z ENEL, TNHDIFE ALK TH D, fkILE D
L DB AALAMRIC ALY THEL 7 a B4 Ui d S e AREIICEN L, ERE R Pk
DRI ETEEE A X 7 —v, T F ) —, Kig EOIRETEECEE S E 726 D)y FF-MOD
HEORERER 72D, L, FEHIHREMNC, 2GR tREOREELATTH L IEE
G T, BEAETEZD L, B LW SR AEDORIBE B NE L 70 b, UL EOTE 5
Db & Frexl3H L FF-MOD {EJFUEHA IR O FRNE DO BH% 2 38 . BERLO SRR B I8RO e
FERETIIMERZ 7 e B4 VBRI S, RIC XD e A U BREM R 215D HIENAE T
bDH L EFIRHRE L, ZOHEORRIZA BB S FEEIZHIE S - 2872 FF-MOD J5Ug
DREIZHHOEWF CTHETELZ L THDH, SEIXS HITEk A 72 RE REREHEEO /ER 2
B, ZOFEENEKOIAMERE N LR Do TE DT, WL DD EF 2 WET 5,

[3£5:] RE123(RE=Y, La, Nd, Sm, Eu, Gd, DY) DEERERCMIEKE =7 T A alZ A, 7 aEd
e % N 2 Vsl S8 T2 YR O A X EIR . BERS R D5 113 50~120°C 1B W TR IR T 5,
AN B R 6~12 (5FEDO T n A VA2 D L EIZE TR LB AOEK E 25, &
v N7 L— b BT X Y R 7 a4 Ve b SEEY & Li-th, ek THLIEE
BOTa A U R ES T, REBICEED AL ) —)v, TH ) —)b KOBEREEICEMR S
. ZOICHEREZ PrE BRI L REL123 HIEH OJFEHARK & L=, Yb123 [Z-DW\TiX YbCu,0s &
BaCuO, # HFEe (kW lniet & L7, % L 7= RE123 JEHA ; ; ; ;
W% SITiOs BifE MM |-, F7-I13RMHIC CeO, JB %5 Endet Eits W ritentiied

IBAD Jfit Eic X B a— MEIC RO WA L, Wi, (X (e Soam i
B U, WA & (e TR 0 38 L= & | 4% 72 5l e n
AR & AT 7. TR T S E

[ 5 &#%%2] Fig. 112 IBAD etk BIC/ERL L 72 Eul23 # -
D F 1 X BRET S & — 2 Z g™, B L WEERRNE 2
TG B TIINE R D JFRNAK &2 W6 L T, XV A
WBERCGRE, FRITARVNEEE TOBER T b Al a3 72 b
W R A AT 2 EER S LD 2 &L DR T,
Yb123 TIE 720°C F CTHERIREE Z T 17 T 2 hifd m) AR

Intensity / cps
m T
0
002
004
00
Hastelloy
Hastelloy
007
i sl

Bonlz, ZOFRRITIERD /Ny 7 7 @ik DRIGIZ & 10 20 30 40 50 60
DHEAIHITE | X500 IR LEERRIC & 2 R Lo <@l dbgiCu~K,)

[REREAERICHER THDL L 2EBERTHHLDOTH D, Fig. 1 Surface XRD patterns of Eu123
[1] T. Yoshihara et al., IEEE Trans. Appl. Supercond. 33 (2023) 6600205 thin films grown on IBAD substrates.
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[ BEE | Kty a3 (OEER: N3BRER, BEINT—HA |

[19a-C31-7~11] 11.3 BRREBR, BTE/NT—CH

[19a-C31-7]
F/aAVRSy by T 7BEAVICYBaCuzOy-pureBIRADRIRE > 1 > I > 2 —DEA

ORF &', F®Ek BA\ B AR —# 2 SEE'(1.AXI. 2.EFH)

[19a-C31-8]
EMA VR LIEAIEYAD SREBEERMOBERY ) — Tt

OF= R, BlF S422. T2 583, IRIB -4 B BN, Al EAS(1LLAEKA. 2.B% A, 3.B18
K. AFEET T v IR 5. RFHHELE)

[19a-C31-9]
REBCO iGSHEBICH T 3 EBAERDOBIZENINE EKEFM
ORHA &R, BB T\, 7TA ZA2. T E—2 401 (1.NIMS, 2.5%K)

[19a-C31-10]
BT O3 AEMNIC K SREBCOO— MEMODENR R X1 Vil & £ DBLERENDZE
OmM =i, BF MR K 81 (1.RILREH)

[19a-C31-11]
R SIS EIERIC & B REBCOMMM DR RS — M OMMSE BB EIC 5 1 5 RIS,
HRUSIE. TOt EEOHEBICET 5185

Of EF. s/ M\ R BEL AE BB 1. AKRS 1B
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FarsRYy My T rEEHWE
YBa:CuzOy-pure BE~DOXREE = TR Z—DEA
Inducing pinning center of crystal defects to YBa:2Cu3O, - pure thin film
by using nanocomposite buffer layer
AKRI !, BEhEE2 R4 )] !, Gk BEX Y, JEH B, -8 B2, SH B!
Nagoya Univ.t, CRIEPI?, °Shin Okumurat, Shunta Ito!, Tomoya Horide?, Ataru Ichinose?, Yutaka Yoshida!
E-mail: okumura.shin.x4@s.mail.nagoya-u.ac.jp

1. FL®IC
REBa;Cu30,(RE:Rare Eeath)%ﬂyﬁ\ BT, B
LB O m Loz, APCATLE =

7'12/5'*—)753%7\ézhfé°t0 APC 73 REBCO KN
WIRA LT EHERERE N7 v 7 L, BEhTo
bl SRR P (Jo) DA i S 4%, APC & LT
TWRAR A BN L 72 REBCO oD J Bt B -
KRS CHHE CTH D, Lo UIKIE TIdkE s K Ma T
b BT BRI R, FEEKRE%E2 PC & LT
B EEZ LN TV D,

REBCO v i Db K BBz £ % PClz20nC”
HEFHE 7 LCRmO T/ EHin s, Hil
HAN 28N T 5 FIEN - REATEE R Lig
N AR &8 5 F1ER] 7R Bk Zeik B idThh
T&E7, EOFELMENEA REBCO #HEHNIZ
fEER KM AR L. W J R A B L7z,

ZHVE TIT MgO Hiffidh EIZ STO, CeO2 75 ¢ Hil
F AT cube-on-cube DRC[ATH kLT 5 Z &
KOy 7 7 )& o YBCO IZE T D WS J. Frik

DI K O St O BLE B KB PC DE AT
i 72 STO:CeOr DIRFEILE ZHE L7=[3], 4Hl
X YBCO DR E L — h DL KN STO HiFH
v 7 7 JE L Ol 1TV REBCO #RIZI1T 5 K
WA DKM E EAIZHE =0, T/ arRyy
FR w7 7 JEDONR ARG LT,

2. EBGIE

AAFFE Tl Pulsed Lase Deposition(PLD){A(Z &
D MgO(100)H#E 12Ny 7 7 J@ & O YBCO J&
PERILT-, F/arvRyy Ry 7 7 BOJER

- YBCO/STO+CeO_/MgO - 0.67 nm/sec
—&— YBCO/STO+CeO_/MgO - 3.33 nm/sec

800 A YBCO/STOMgO - 3.33 amsee [
V- YBCO/STO - 0.11 nm/sec
| 3
600 50k l/./f::(:;.
= Blle P
Z
g 400 - g S
LLQ
200 | 3
vy vy
192 GN/m?

3 6 9

Field [T]

M1 B3Ny 77B2HAVTEREL—F2ELE €/
YBCO & 20K, B//cic BT 3RBh vy = v 7k

\ZIZPLD D% —7% > I STO+CeO, ZIRE L= b
DEFHA L, £/ Kr-F =% v ~—L—H%F—(1
=248 nm)D AW E A AL S ¥ 5 Z &£ TYBCOED
RV — hEE bR, OB, A CHEERE
70D X5 pRIERER A R LTz,
B 1ICE Dy 77@%)1%%552% L—h
b &H 7= YBCO # 50 20 K, Bl/c (28T D
g = ﬁ(Fp)é»/Ta“ STO HifiEidh F YBCO
%H?: [ZOWTIE, K3 rimﬁéﬁ% YBCO J&

ZIE K PC BAAST, 9T BIFD Fy i3kt
éu\ YBCO/STO/MgO Tl STO & MgO DOARFEE
JE & 51 5: STO 2351k X, YBCO E@@%q:%
PE2SA) LTy 5[2], YBCO/STO+CeOx/MgO Tl
STO & Ce0,, MgO @ 3 WVE [H] O IR FEROHSE
B BC A ANERNT M54 A BT YBCO JB B L., W
i CRpEA M B L7z, & 512 YBCO EBORE L
— MZ XY F-BFERR S,

2 [Z/ERL L 72 YBCO/STO+Ce02/MgO Tl
D STEM 8% 7~ EMMRIC YBCO FKifi~%
%%Héﬁ@%ﬁﬁéufwéoﬂy77%k
YBCO ST AT 4 v MERO T2 DITHAL A E
)\é;mt LEZLND, FloEkRE {Zlifﬁlﬁjiﬁ

RS L7 Y 03 BT & 2 B/ E L, A RI7R
PC & LTHELTWS LHEE SN D,
4, FREE
AHFFE D —#F 1% IST-CREST(JJPMJICR2336) D B ik
% T CSEE Lz,
5. ZEHEK
[1] B. Maiorov et al 2006 Supercond. Sci. Technol. 19 891-895
[2] P. Mele et al 2007 IEEE Trans. Appl. Supercond. 17 2, 3713-
3716
[3] % 71 EUS B BRT
ATE il g =

IS 23a-12N-1,

5T0+Ceo2

Sper;lmen [ STEH BF ]
IH W(I:rk 00k 100%

R 2 YBCO/STO+Ce02/MgO
AR o Wi STEM
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Flux Creep Properties in Heavy-ion Irradiated High-7. Superconducting Tapes

with Artificial Pinning Centers
AEXREI', BEXI?’ BRK® E7T7v 7R, RFOHEES
ORGHE!, BRI TER® IR’ BHREM' BIEAN®
Kyushu Sangyo Univ.!, Kwansei Gakuin Univ.2, Shimane Univ.3, SHI-ATEX Co., Ltd.*, JAEAS

°Tetsuro Sueyoshi', Toshinori Ozaki?, Satoshi Semboshi’, Hitoshi Sakane*, Terukazu Nishizaki',

Norito Ishikawa®

E-mail: s.teturo@ip.kyusan-u.ac.jp

1. FLHIZ
ERBRER O O FEREE J %
WET D IFEO—DI, B IED 1E O
FEMR R Bfa & ABh B o 1k oh 5 & 7 B ERIR KB &
MAEDETNA T v FEERE VLD H
5. ZOMRED—o L LT, fRIRK AT
HETACREER D X TV 7 itz L AR
7 V=T ZERKEDIHI L, K&y g fE
ZEHONDZ ERHfFSN TS, ZRET,
FxlL Y03 2R FE2 NLE S E L TEDE
IRABARE M4, (Faraday Factory Japan (FFJ))IZ%f
U CHEAAREIC K 0 HRKMEEZEA L, B
{EARFIRAD B ZOWTHE LTV 5[1].
A FEIO#E TIE, HR K ez E A L7 FFJ 8
DNTE > A /L O EIRERERM ORIl
RAEFEDN DR 7 U — 7 OiEMEL = L%
—U*OBWRMBAAELZFMTHZ LT, "7
Uy FEORE VIR DREEIZB T DR U —
TR OV RIS EIT D .

2. RERHIURE

AWFFEC AW ENT, FFI RO e LoD
GdBCO =B &M (2019 4F 5 AEA) &
Y,0; X =7 &Nz Y FREiEBmERA
(2021 £ 8 AEAN) THD. ZiLH OB D
5K 2mm AIZEEIZEI 0 L, RECHIEIC
72, 200 MeV Xe ST, R 18ED ¥
VT LR TIT o 7. IRE TR, BRI 3
BT 72 BB c BRI EATTH 5. RS
&L, 5.81X10"ions/cm? (~ v F > 7y By=
12T) Thb. UOBIEERAANEL, Wbz
FEFIED SR L7=. SQUID & EtZ T
c Bl 5 18] DG C DR L OB AFE O R E H>
O, BIRE T CTOM{LEZE S=-dInM/dInt
ZROTU*=T/S ZiHi+ 5. £7=, ZDik
ETOBMEE J IXRER S OB & ERIR

RReET LA AW TR (2]

Fig 112, 1TIZBIFHEA A BE LIEAL
B AN /8 USSR O U* O FE I K
M E R R 7 U — 7, U O BRI
FMZ2RTU = Uy ((./D* — DICBIT 545
u ZFHM T 52 L TEMT O ENTED
(Uo : FtEiEMAb =L —) [3]. BV LD
BB NTIEL, N— T — TR OREH 7 )
—F(u=0.85)"5H 2 T FX 7 ihiE (u<0) ~
DEBNHEOLND. —J7, B A0 FMIZB D
TlIp=0.85 76 AT EGER v B 7B O R
7 V)= (u=025~EELTEY, Y057/
K-35 7V 2 7 e & 15 1 T 2 B

BnTnwasEExonb.
UL IR UL IR U IR
- 1T u=-0015<0 }GSK .
= . .
“91005 3
> L ]
L 1T J
Y 0
5 10 65K 3
= 45K ]
) By=12T ]
25 K w/ APCs -
L L | L L Ll L T B
107 10° 10" 10?

1741107 ecm¥A ]

Fig.1 Normalized flux creep activation energy vs 1 /J in
double-logarithmic scales at 1 T.

EHf S
AWFFED—HERIL, JFBF 2 2T 2D & i 5 At
IR 3 X ORFE: (22K04207) O BhE% % 52
JCEBLIZHDTHD.

BE XM

[1] K& 5, R6 FFILHAMEL T2 23a-12N-3
[2] Miu, Phys. Rev. B 85 (2012) 104519.

[3] Blatter, et al. Rev. Mod. Phys. 66 (1994) 1125.
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REBCO iGS #&(Z B 1T S5BAER OIS A EREFM

Field angular dependence of critical current in REBCO iGS joints
NIMS!, B X2 OHH RA ', @A/ 7', ;tK H/?2 T F—2 40 =1
NIMS!, Aoyama Gakuin Univ.2, ©Yasuaki Takeda', Gen Nishijima',
Takanori Motoki2, Jun-ichi Shimoyama?, Hitoshi Kitaguchi'
E-mail: TAKEDA.Yasuaki@nims.go.jp

1. FLHIC

REBa:CusO, (REBCO) KAEN~ 7% v MITel) TolBREHEAS OMFRRRENEAL T D[], FEABELIARRL
7= intermediate grown superconducting (iGS) #A[2]1%, BWESEAEN (g SIRWEAEIZRL, v 7Ry b
ISABHES TS, KRB~ %y FOBIEERIT I L0 BIES T2LERH D0, I Rt 2 HE+ 5
CLEEETHD, TalIRL, BEEES Z RO — T OBEMBE, GIKEE (1078 V) KD I Z5F LT
B3], iGS #EAD I il b D TV DH[4], AHEH T iGS BEA TR D Iy OREEFIINAERAEEZ WS T2,
2. RERF KB4

1 KD REBCO #7670 0 | iGS BEAEFFO 1 ¥ — O —7 3B (HR 100 mm, HO.A Y F 7 ¥ A (L)
0.47 pH) Z Az, Fox MBS L- BRI L v 50-77 K CERBENE 1T 72, A—7T0ICR
B L7282 A L TA—T R (hoop) ZREHIFFE L, foop DREFUEIFME (Toop—t) ZFM~T2, 156072 Doop—t D2 HFE
J£ V=-L(Aloop/At) ZFHE L, BEEE V=103V O L EFHE Lz, A7V v b~ 7%y N CTKREFFH O (B,
0.1-2.0T) ZEEMICAHML, B ZFEHR X2 Z & THBAINAE 0) 26l Lz, 0=0 B X0 1EEhEh
Bllc BEB ab YT 5, 2 2DOEF #A, #B) (2OWT, I ORSEEIINA MR TEME 2 7840 L 7=,

3. BRLER 108 BlLe B/l ab

HA B L UMB O 77K H BB 5 I 132 h 2 F N ' ]
NI0BABLUATSA Thot, Fig 1LIZ0STICE — Calculation 05T
JBWRELD Iy OBMEEINGERFEE R T, 2T = [®ASK aes8—]
DI, 0P TE—s ARl ATEVEEASH o T |
TUM2LY REBCO M OERREN (k) Dfafleret: 2 102M
SlEBTOE, B, B OB ITRECES, ® L IS o an
BHRAE LTz, FHUT REBCO MM THEDNDET L 0 [ A 77K ]
6lCED7 4 v T (v VRERTHY, EBERE L M
LT, Fig 2107 4 v T AV I IRT A—H @ & ((} RSO

w2 DRESHETFME R R, w0 & AT, o IRIRERR 0 0 deg 60 %0
B. PRHCRE C{RAF LT, REBCO D -6 23 Fig. 1 Field angular dependence of Zj at 50-77 K and 0.5 T
W+ 2WEEFANEZEATH L, E—2 O8I ' N '
o TEREENDLEEZDZLENRTEXS, ZHIEFSHE 10 - - - -
DOFER L BLEAET D, UL EDOZ LD iGS BEAD I-
O1%, D 10 L FERIZHEIIZMIN T E 5 2 &A%
RIS, YHIZZOEETEMICGERT 5.
BEE ABFSEIE. IST ARA2AIEFE IPMIMIITA2
B L ORI 22K14482 DX EEZ T - b DT, &
Bha TREWL WUy R A= R—ar x s H 0 —

70 nv—pAREOERE, BEoERERTE —* 3 ]
BRSO JAREL A L L £, O ]

! B &—O0—
SECHER [1] Takeda er al., SuST 35 (2022) 043002. e
=

[2] Ohki et al., SuST 30 (2017) 115017. [3] Takeda et al.,

A

—Oo—#A, 77K —o—#B, 77K |

SuST 36 (2023) 125010. [4] Takeda et al., Abstracts of CSSJ —o—#A 50K —a—#B 50K ]
Conf. 107 (2024) 12. [5] Tsuchiya et al., IEEE TAS 27 00 — 05 10 15 20
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Domain control of REBCO coated conductors by bending strain
and its impacts on superconducting properties
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AR LR, [F ) 7HEE-Cu-0, BEHOMHEIC X 2% v U 7B [Fermi D 2 X
it (FEAEREGHEORA) IS HEBa b —L v REDH EEZNI. |e 1ITFERS T,
KR e HARSHRE O L2 EWMCHHTEZ S5 TH 20, X FFMAFAEILETH 3,

[BEE] AW, HALKREESBEM BT 81 2 HEFE (202211-HMKGE-0401. 202312-
HMKPC-0402) & JSPS Rt Et [EFRILFEFFehEF e GEIMEIENSE 23KK0073) OXED T

EHEL F L7,

1) U. Welp et al., Phys. Rev. Lett., 69 (1992) 2130. 5) T. Okada et al., IEEE TAS, 31 (2021) 6601006.

2) S. Awaji et al., Sci. Rep., 5 (2015) 11156. 6) N.R. Werthamer et al., Phys. Rev., 147 (1966) 295.
3) T. Suzuki et al., IEEE TAS, 23 (2013) 8000104. 7) PW. Anderson and Y.B. Kim, Rev. Mod. Phys., 36
4) T. Suzuki et al., IEEE TAS, 25 (2015) 8400704. (1964) 39.

© 2024%F [SRYEE S 10-081 11.3



19a-C31-11

© 2024%F [SRYEES

R SRR (< & 5 REBCO IRM N D BAT A — 1 DM FE B8
BRUEICETHREE. HHRIE. T0EREKEFEORRICET SRE
A Study on the Effects of Resolution, Sample Linewidth and Process-Dependence on
Machine-Learning Based Auto-Detection of Local Heterogeneity in REBCO Wires
by High-Speed Magnetic Microscopy
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Fig. 1 Comparison of detecting obstacles under
the difference of spatial resolution mismatched
from the training, in the case of PLD.
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Al: PLD. Isolated obstacle (99.9%)
A2: PLD. Isolated obstacle (99.8%)
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A: RCE-DR obstacle (99.8%)

Fig. 2 Examples of successful detection of
obstacles by using same image resolution of 1.0
mm for both training and detection. (a) PLD and
(b) RCE-DR processed CC tape.
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High Efficiency Electric Resonance Coupling Wireless Power Transfer System
Using High Quality Factor Superconducting Resonators
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LR A 7 M KR B ) {5 2 (Electric
Resonance Coupling Wireless Power Transfer :
ERC-WPT)(%, EBXHBHE L E~DIEHEATO
WENMER SN TWVDR, (RN EN E S
A, ARIESROUENRE L 70> T 5. ERC-
WPT DIRENEOUGE TR (A L& 8
AR CHRERR) OOQfEM EAMBEL L 725, Ll
RS, HIEA oA MO a A v E FV -3
IREsDOQE D EITIZRBANRH 5.

THICH LT, BriZInE CREETH -7
i JE I T B ARE L & LB T & D\ AR
M AR L, ZhEHWZaA VREEIC
EQIE (=4 L Df20fE) b L&aHL
MZ LTZ[1]. & Z°C, A## % IV 72ERC-WPT
AEQEiEE 2B L, Zf &, ERC-WPTIZ
5 Z & TIREEDRORME M L2 X7,
AT IZERC-WPT (2 EBARE MM 2 I\ 72 e 4]
DHFETH D.
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MOIZ, LRI OQEICHEEST 55 & LT
HIRH A v, B & RS2 5 U —
NHR, B OIETITIEER L, K880 Ok
BIRER I EFNENEZD Z & TEE DY
OMEIDRQIEICE- 2 2 EBE R L. £ Ok
B, kLOMEICEET DX aA VN THY,
TR 4y 00 B SR T R AR DO QIE I I I
LARWZ EZHLMNI L. FoodiEat
BB 2 IEH a4 L & U — RERIZHW
T, BEAEICENE VSRR L LT,
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ROREBRRE

At S IER L - EQE LIRSS OQE D
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[1] N. Sekiya et al., IEEE Trans. Appl. Supercond., vol. 33,
no.3  (2023)
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Fig. 1. Resonator structure
100 ‘ e
| ° ]
80 - e g
L Y ]
L ) i
60 - g
L L4 ]
[ ]

40 - ]

Power Transfer Efficiency [%]

| ® supercond
| ® copper

0‘H‘\HH\HH\HH\HHMH"
50 60 70 80 90 100 110
Transmission Distance [cm]
Fig. 2. Measurement result of power transfer efficiency
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Gain evaluation of a superconducting parametric amplifier using the transmission
characteristics of YBCO thin film coplanar waveguides
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Ibaraki Univ. °Ibuki Takahashi, Hisashi Shimakage
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1. EL®IiC

& BRI E AR T N2 T AR 7 BANE g 1L
PEREZ RIS | KRB R B a— 28 TOF
T TR RS ZE S HEE D BV TS A BN TEIZ 1346
RIRBREDBLATHD, — . ZRELRRAERKIR TOR]
MA~BT 2720123, miREEEEROHEH R A 2T
AZEMD, Fox 1L YBaCuzOrg (YBCO) e LAY AV
N 7 B3R O 5851 T > T D, ABFJETIE, YBCO
M CIERL 7227 L — T 8% (CPW) DFFMERHM A
L, B34 YBCO /N TAN w7l DRG0 L
DRV E T D,

2. Lk OEWREFR AT AEFFME

0.5 mm J& MgO i EIZfERIL7- YBCO #L CPW
W~ A7 B AR SRR B IS B W CL BRI
AT AT L DNARBACD DA RT 4 I A
IR A (L) DEALERELEO, ZofEHR% Figl 12
RY, L (X)X TRENDIDITERITH LT IR B
R BR A B D, FREBITQ)RE WO) & I 1747+
YU UTEHERETHY . IRBIBIRIF D R T T,

2
L =10 |1+ (7) | &

T4 T4 TETHD () & I, 1X,BEE 20 nm T
0.425 uH, 3.47mA, /5 50nm T0.144 uH, 62.5mA,

B 200 nm T 0.0585 uH. 83.4 mA 727, Fig.2
2. Ly BRERIA T IR A Ly & L, OFIELTZEE
D L/ Ly OB LR E O ik 2~ d, gy
BW—EMNR o, £, EEOBAER (I;) 23
EL, TOERENS I, & I, OBMREFTHLI-LZA,
1, =0.671, t72o77,

1

T=20K . N
nm R
= o6 Eooe A= 100 nm
e -
S04y
~]
0.2 200nm
—
— |
00 o 20 30 40 50 60 ) S S—
Bias current[mA] Thickness [nm]

Fig.1 Bias current dependence
of kinetic inductance

Fig.2 Film thickness
dependence of Ly/ Lt

3. HEFFORHELY

HEFITG Gs 1MBIEREE TR T WD 2T DA D
AARZA LR A0 (2R TERY, L FOXTE I LN
TED,

2 2
Gs=1+ (M) =1+ (46)? @
81,
ZIZT ky BN TREOWE, L, (TR TR L TR
KETHS, HE 20 nm O EbE5NT- 1, =3.47
mA Z MW AT 2AEWE [, ([EEHZ T RGO
FHEEIToT, BIEOR TR TIE 3 mA ORAT A
EIRENT BRI, KT 0.67 dB OFIENELNLZ
LN Do T=, 72770, 20 nm EJE YBCO DGR ER
EEHAIL7ZEZA 32 mA ThoT-ZlIciEE T 5L, 8l
W WARBITEB T 5E F O AT ZAEFDNTH
NTCODBZEITHY L, 2T E B OL ATy r1L vy
PIRNZEZERL, EAMEITE 2720, £ZTRIZ,
& BRI AR E R TIPS AF BTN D B (g 7 A i
ERR T ESI@% YBCO ZAWVCERT D720 DH
KEZ A7z, 22 TiE, YBCO MEOMIEIT 1
um EEELT, FORERELT, Mg 20 dB LA
7S -10 dBmP@ ZEK T A-0I2ITH 1.4 m ORI
ENRLETHHERMLDIENTERZ, 1 um OFRIED
INLAFTRE THAVUL ARIEMIEEIL 20 mm AFREEDK
TEOFEMITUD HZ LT FREE RAEL > T5, BITE,
HE R BE DR IS R ATkt DARA 2 R A HeRE 5 572
DIZ, MEEEZLSETEREZED TEY, ZTOR R
XY LT D,

€L

AEFFRO—ERIT, FEERITR AL/ 7oty s
Miak D iEEZ T CEBSNEL,

SCHR

BER.

(1) BB . 5 71 BISAYEZREFZM
23p-12N-5(2024 )

(2) C. Bockstiegel, et al. Journal of Low Temperature
Physics 176 (2014): 476-482.
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Study on film evaluation by a superconducting resonator
with separated hollow structure
BEKBE !, EHF RAP?, BRILKIE °, NICT* O(M2) thiff &M 12, K& #1725, &F H3?2
(D) ik &K, XK R4 BHE M2
Saitama Univ. !, RAP RIKEN?, Tohoku Univ.3, NICT # °Yuto Nakajo?, Chiko Otani??, Yuto Kamai?,
Ryota Ito?2, Satoru Mima*, Tohru Taino*?
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T, 5 A & 7 & v AR ER(Kinetic Inductance Detector: KID)IZ {42 S 5 B E RO
DR ANATONTEY . L EWIHE QEARD b Tnb, Fixid, R Q EMHIR I
LERE L TBEEEREZHBRT 2~ 72 A RN v 7 T4 (MSL)R° 2 7 L — 38l 1
(CPW) DAE 58k & B R DRI IET D BT L > THE L 2FFEMARHERITER L, LR
DI 2 DI ELIRER T~ 7', 77 > R(GND)F » ) & 0L 0 &t TE Bk b ek b
% 22 TR C 72 MSL A& D FEHEIR 7 U —@B s8R 2 FJEBH 28 L T 2 (Fig.1 7£2) [1]. ABFSE
TIFZOIGHAED—2 L LT, MIKIE T COMERHEICER Lz, HIEMNSE 22K % 2 o
FRRNC R IA T, AT B A TV WA O IHRRHE & el $ 2 2 & T MKIE T CoEHEFE
BEPETZ D, LML, GND F v 7TOBIE 0 12K > THZEEZZET L T2 B THFE O 1E(Fig.l
FE) TIEHAM E DM Ko THEZ 5 £ <A 20, £ 2T, MERiEIZE L 72 GND F v
TN MEBAFAE L2V LUWEIEFigL A)ZRE L7, 2 kY, IriEoME2 2RI 5
Z L RMRIR TS 3T DME R FTRE & 72 2, AR~ 7 JREE@E2K)ICHB W TR Y A I %
W THEREHMEFIEZ BEE L, ERRIC IR 2 B DA TRt C B BEIC 31 D155 D%l
FEMECRFFE) AT 5 2 & MR8 T & 72 (Fig.2). aFAHITY HHRE T 5.

Si Nb|
[ a0 | | Air — Polyimide
Resonator chip Resonator chip 4 b (

=]
= a8} —

’ Film Material a
»n

| b
GND chip GND chip

-26

35 3.6 3.7 3.8 3.9
Frequency [GHz]

Fig.1 Schematic of the proposed device structure Fig.2 Example of frequency shift of a resonator.

ZE LR
[1] FFl sEomiEhy, 5 83 S I E S im e SR TRRSE, 21p-A306-7, 2022
HIRE « ABFFEO— I LR E (22K18991, 21K18150, 20H01937, 19H05809) D 4% % 3% 1) 7=,
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BIEE7 VT OLEFEEIZ & 5HENFER LORE
Investigation of Improved Power Handling Capability of
Bandwidth Enhancement of Superconducting Antennas

WHRAT O(M2)RE AR, M BEX, BE EA
Yamanashi Univ.t, ®Kotaro Takeda!, Keita Sakuma?, Sekiya Naoto?
E-mail: g23te017@yamanashi.ac.jp

1L XU Hic ST, fER, BRET T ) 0-10 dB HEIE 2 16 {512
~ A7 FRTA YV AEINMEETIE, BEDR BT, BEE7 VT T A BN BEET 7

DL & TR | DB OUGERMETH H, B TN A EROKN 1/4 [T 7z, B8 7 1

GEARYFT o TFEANVWEZ LT, BESHERD  THOMBEBHNNBEET T 50 13 %L RKigcmE b

SGENHIFFCTE D08, MEDFFENRIEFITIRNZ Ly TED LTINS,

DISHANEE LW, iUk, BRET U7 FIEE g

T TS EHARTQEN RV (erlkir) 72, T o7 BEIORR

TN RSP L, ZOEENSEENENEE  [1] KEhata et al., Electronics and Communications in

ZHABREREEZ R CTR<ARDTEDTHD, Bt Japan, Part 2, Vol.82, NO.11, pp.59-69, 1999
BOFEE LT, BT 4 L2 Tk, HiEZ A0 [2] MEREIESE et al, EF1HHREEFSH

B = L CHARBIT W B B OBHERR 0 72 < 72 0 Vol.J90-C, No.3, pp.188-196, 2007

BIET N/ NS RB 2 ENMBNTWA[2], 77  [3] M.Ohira et al, 2015 International Symposium on
T OIRFEALD HiEE LT, 7 o7 TR IR E Antennas and Propagation (ISAP), pp. 1-4, 2015

B IR AR E D HIES, EEER 2 W
DHERENH DN, ARNET 4 NZ LT T T &l
HEDED L THIIE ZAEEIZ RO, i 2 K &

é output input é

EFBZERTXBTANIE VLI T TS (74 P
T F) ITER LI,

RBFFETIE, BIRE T LT T 2L, BRE (a) Filter (b) Filtenna
S IVTFITTRN A BIE A TH. BIET ORI & Fig.1 Equivalent circuit of filter and filtenna

DMt E SR E D[R] BN pTEEDMRET L 7=,
16.05 mm

2. BILET 4 VT T DOFE 16.05 rv/
7 IV H OEARRIE A L@, 7 4 LT T DA

n%ﬂl(b) TRT, T A NTFIET 4V DEAKB DI
R LA BEMREMRNFZFICEES MRS Z L TR TX
%, ﬁfa%7wv7+ X, BRI Lo IcUg I
REs oy %, 2B BT 7 iy A Bl iE L - e i i 9.4 mm

TEREF L7z, 7o, WEHFMEEZRRICT 72Dt 0.57 mm 9.4 mm /X
IREs L 7 T FIETE SRR Z T, q

7 4 VT F % 2B T A E N5 GHz, HEAE /Y 9.3 mm
100 MHz, #HNRipple30.1 dBOREFSIEE L, 7«
SV Bl A R 2 O TR L 72 [3), B o
EERIIXKI0M S/mE L, FEMHIE50 mmfg DOr-AlOs(kt
FHEH.9, FHEIEHLX107, FHEAE0S mm)x: Hu iz,
A LTS T 4 VT B KRR,

Fig.2 Image of filtenna

e

3. R -10F
R y F7 o7 F L RBIBE T 0 VT T ORE K
Rtk & X3IZRT, Ny F T 7 D-10 dBHiE (8

{53

m
MHz) L 0 7 ¢ L7 F?D-10 dB 4R (130 MHz) % 16 =20} TANTT
WZIRIF D Z LIk LTe, Ny TFT o7, 740 n
T Ry, T T YY) [ b B e V2
2l —3 /L?L_F%\ T 4 VT AL D B A N 30r
v FT T FTORUAEITE D Z LW LML , B
o7z, THESREEEP = RROBIRA & 25 H L 5 & 40 _TITr
B Z DAL, E SRR BT 5 LIS, 438 4.9 50 5.1 5.2

Frequency [GHz]

4 5LD Fig.3 Frequency response of superconducting antenna and
BARET 7 T OMME DR A ) B3 5 72 012 # ' )
8% 5 L OTE BBEET VT SO &7 superconducting filtenna

© 2024%F [CRAYEER 10-057 11.4


mailto:g23te017@yamanashi.ac.jp

18p-B5-5 HE5EEFANEF AT LIRS WETFHE (2024 KRAVLEN2RIBEAYSMY)

BBl = FRZFO/NILARERGEYI2AL—Y3 Y

Simulation of pulse-current responses of a superconducting-nanowire three-terminal device

REKX', BEK? ELE: ORI ERE!, LEHME2 FIET, BRE K—! HiE KEES
Tokyo Univ. of Science !, Yokohama National Univ.2, AIST?3,

°Naoki Yasukawa!, Yuki Yamanashi?, Nobuyuki Yoshikawa?, Taichiro Nishio', and Yasunori Mawatari
E-mail: 1224703@ed.tus.ac.jp

AR DR A B G R (SFQ) [HIE & MR 72 -8R (CMOS) [l 2 /A5,
BEMEREANA TV v RURAT ADOERRBFLEINTCND, T2 TUREIRD 2EOEEDOA X2 —T = A
A& LT, BRI OBRE-F 8RB AR T 5 =058 7 Cdh 5 nTron[1] 53 MIT OB L—7
R VRSN, Frexid, ZO=SGTEEORERMMNR B FEZ HE LT, BEiUSE Y Ialb—ya v
21/ IV AEE 7 — MIAS Lz & & O OV AEHR =T (a)

BEICET A I 2 b—ra VB4 ATV, AL T, -
ATENE, SFQEIEEN D D/ VA AT ZRE L, 7SIV AERG
KDY 2lb—va B TolDOTHRET D,

VI ab—va VOREMEE e B EERIIE, REKTT
Ginzburg-Landau (TDGL) Jf2:C & BULEC A& VT, A
FREEZVEIC L 0 HUERAT S R 2 L— a3 v BT 7= [2], s
HEIRREIZ B D ZUi 1B 1T v RS T AN (hias) 2 FIIIN
L. & — NEU) & A LIZREOF Y ZVEE (V) DIE %
AT, Ig 1 FT—TED T — b3 7 AFEHUT SFQ B 5D /S
IV MG B AR LTGRO 7SV A 2 N 2 7B T 5.

Fig. 1(a) 1%, lis=75 pA & LT/ — MZEHERERO & D5y
FREED VAR (JE0.5 mV, HHE~5 ps) & A LIz =
i1 F - ORURELIRE (F ) K OV RERAE (RE) OREED

V Source

RZE Td B, 7 UL AAINT L > TH— M BREAMEA %:

Lo F R RS < &5 ICHBERE LD, MORE 54 n

bbbl RGBT 55, TORERRN §3 |

L. 50 skl CRRSIEICHRT 5= L AmB L, & 32 1 | HWIV

7= Fig. 1(b) 1. Ve ORISR T D, Wi £ = 0 ps %;_ij+n | §

T/ VABANENTZOL, F¥ FOVBENFEL, t= 5, |

18 psTHK 5.3 mV OEENELZ, TIhb, 30ps 0 20 40 60 80
FEDNT TF v RVEEDNBD L, I8 i RRE~ Time [ps|

R, Fig. 1. (a) Evolution of the superconducting

region (blue) and the normal region (red) in the
nTron. (b) Channel voltage characteristics of the

AWFFEIL, ISPS BHIFE: JP20K05314 DB OY IST %k itAt  nTron.

e EPRERAAFSE 7 = 7' 2 IPMISP2151 OSXE A1) 7=

HDOTT,

[1]A. N. McCaughan and K. K. Berggren, Nano Lett. 14, 5748 (2014).

[2] N. Yasukawa et al., Supercond. Sci. Technol. 37, 065013 (2024).

[3] 2, 55 84 [FISHIER P2 E T2 21p-B204-8 (2023).

[4] N. Yasukawa et al., The 36" International Symposium on Superconductivity (ISS 2023) ED-3-4.
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EFUatoV UV EBERERTOERBGHEDRE
Novel way of a current supply for Quantum Josephson Voltage Standards.
B ClUFRSAS, WAXE, AILERE, BEHTE €FIEA
AIST °H.Yamamori, D.Matsumaru, M.Maruyama, C.Urano, N.H.Kaneko

E-mail: h.yamamori@aist.go.jp

EIEAEMER I3y a v 7 Y VRV = %fﬁ: IvfEonsyyvuexry7E2FMHL, 20
REFEDOY 3 &7 Y A EESNCEEEN T D/A Bz R L W5, #ET L—I3T
TN CRIELFYHEITTRE SN D, BEEERIZR v R RAR O CHARER O R0 % 7
DM, PR ORBEIZERNER T 51, NbN Pabr7Vr841F, Va7 Y U RAR
239 0.5 um EEEAOEL 3.4 pm LV WD, BRO a—F—OEROMW Y O %E 5% 1T T
REATOBAERNBL T2, ZHUIREE N7 » 7 X DEREROBA & BT EXBIRSE

IV B T o T ERBRVIRE LFICL DT N Ty I TEEIEE T, BIG YT ERRRIZY
YEORTYTDEERED S DA BHRO~—V 0 2D SE 5,

ZOBERETZB T2, ERETHOFEEZIELT 1], WERTZ 3 8912 L TONEE &
WE e R S 2R L TR EDIEREN Do T-, Hxld, ZnH X0 bERPKE S EHARE
G ITEERET Do NMTRABERKYIREZLHEAEREZAITHESEERKPHICRET 52L&
T, ZOEAITIIEROERETNEEST 0, EHRERPERKZRNLERLD bHoREN
ToHRBRERIBRE U CHERE L. 886 T L —ITIZER O #2012 K D B OB A B < 2R N
L LEHHEYIab—var (K1) THRRAL, BEF~— Y U RN RIBICEEET 5 2 & 2 FR
THERLT-, (K2)

8 T T 'I___' '_._‘I
- —— MBZOEHH |
6L T ERDIFE
< i
T 5
- 4 -
c
2 3 .
=)
(@) 2 ‘ —
1 -
X . 8 0
A 00 20 40 6.0 80 10.0
Microwave current (mW °°)
M1, R\Wat7 Y AEGOBERIAMD 2 AKRFEOERRER
FHERER, P4 X 10 um x 40 pm 124 AT L—D ¥ a5 v/

1. J.M. Xiong at al., SuST, 35, p.055015 (2022).
2. H. Kim at al., IEEE TMTT, 57, pp.442-448 (2009).

AT, ENLAFFE B8 IE N = p L — « FEEF TR G B (NEDO) O ZREF 3 [JPNP19005 |
TELNFREICESVTOET,
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In/Nb R TEZRAVEERESICEET HAHRICONT
Room temperature bonding with In/Nb bumps
BEKXFE', ELH? M)A BEE 2, BT BA2 Il 82 RE EH 2
Wi R, BHE H
Saitama Univ. ', AIST.?, °S. Ishiyama'?, M. Fujino?, H. Nakagawa’, Y. Araga’,
K. Kikuchi?, and T. Taino'
E-mail: s.ishiyama.793@ms.saitama-u.ac.jp
TR OF, GERERPREFE Y FREODBIRET AL ANEAZEDTVD, LB
HTNAZIT VAT K W EREDO W EAFRET, 207 LALFiEL LT koo F S %
HT %73 ZEAZ O W TFENRNT D TON TN D, ZRLFEEFED—>, 7V v
F v FFEET BRET S ZPER ST EMN L | BB ANER S AT R e ki S, AR
N T EFHIN D WU R ERERARIC K o TEHEEMSEHE T2 /15 TH L, —RIic7 Y
v TF oy TIYAT, BYEAEIZ L o THE SN L0, BRET A 2T, T 2 TABIFET
I, FmiE M LS (Surface Activated Bonding : SAB)[1]1% W= #4512 H L7z, SAB IXHIET
BEANARTH Y, FFREOWEZT T REMEIFRLOESEES bRETH L, ZNE
TIZ, SABIZ &5 200 um 2D Nb N T OEEHEGITHII L TWD[2], LarL, Fy 7RO
YTDOEmSDIT O R ENFRET, —EOEF THEEB AT Th oo, £ 2 TAIETIE,
ESELOETZMHETH2FIEL L TIIZER L, Nb & In/Nb N 7T OEEESZHINE L,
EB . FT R2om AOTHT Y7L 10mm AD ERITF v 7 ZHE L, 50um O/ 7% 2809
MEECE L7z, TRITF v 7O FITIENb OHJE, ERITF » 7I2IE Nb OHE O LI In 237858 &
NTWD, MEZERET T Ar 72 0.14 Pa DA T 5 75 FAB & i L7212, 3000N OIEZ 5
ST o T, BEEBROFRTIL 4K Mz FV T BRI (Te) & KR T T OB EE -

12

VYREME 2 JIE LT,

FER [0 11T SAB T X A EEHEATR O R-TH :j_ N

PEERT, AR T 2N TE LT 8 .

AP —F z—r (N7 2809 i) DiEfmE % — .

BB LT, T 90SK Chote, £ | o :

e LVRE IR o T A O —F = °$ &5J91 N . 3
— BT 27T mA M EOBEEERS R | B K]

SN, U VERB X OHEmROT A Y 1 RSB R I HT O 5 EAY D O i

—F = TE, TR ImA, 0.5mA OEFFERDHER SN2, ZHUd, A, AimDF =
—UTHEARRN®H D Z AR LTV D, FHMITRERY AICRET D

[1] T. Suga, et, al., Acta metal. Mater., Vol.40, Suppl., pp.S133-S137, 1992.

[2] M. Fujino et. al., J. Appl. Phys., 133, 2023.
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SRAUEEREET /A RIZAITT=
Nb RV TREERICKHESFHEN—t
Uniformity of Bonding Load by Modifying Nb Bump Arrangement
for 3D Mounted Superconductor Devices

BMEKBE ., E&LB? OKR WMo BEF BEA2 ) 82 WK G2
b wanz, BAHE M

Saitama Univ. 1, AIST?, °M. Homma?, M. Fujino?, H. Nakagawa?, Y. Araga?,
K. Kikuchi?, and T. Taino?

E-mail: m.homma.819@ms.saitama-u.ac.jp

A, BEE N RVEARESRCETE Y M EOBEET AL ANEREZED TS, =
WD DT S ZNXT L AIZ K D MERER EASATEEZR S0 . 7 LA Bt SRR O KB
NREETH D, ZOMPRIFIEE LT, BBET A A L ERZBIOREBIC/ER L 3 RonEEN
FT N5, 3 WunEEFEIITMEARFENRDDLN, ZZ2TIE7 Y v 7'F v 7 FEE(Flip chip
bonding; FCB)\Z{EH 3%, FCB (3/32 7 & MEE 2 0 N B E AR IZ K - T L T O KM A + % 8%
W) - ERCEHET 2 FIETH D, FIRAE R LAV TR LA s, 28U KO &N
ZHZEICRVEET S, 22T, REBRGEICEE SN FIIME IS S D08, PR
HCIXEARENT 725 Z E DM SN TWDH[L, 2 OHARE—MIE, IEREESFICRE W
BR300 D (r B S DTN 53 03/ S DB~ OB EE T RRE Th 5 [2], BYEHILEIC
£ 2 FCBIZB WL F v TR E NN 7 o @i fmm,
FERLE L, $OMEL BT 5 2 & THEAARY % 050 u
MR D ENTEDEHRE L, [3]

ARFFECTIL, B FiEABVEA L D REE AL
4 (Surface Activated Bonding; SAB)IZEF L, /N>
BB THRIC & A AT o MR AR5, ¥ TE 7 o
SRLE S S — 2 LR (UELE S 8 — 0 2 R | =
BE Uiz, BRI <Y — it BRRETAY T EEE w7 ]
L7co IS —(LELE N Z — i, PO CrI sl rEE B
N — 2 LR LR TN T RRE L, IS DICRWE y F TR T EREIE Lz, X 2
(288 = OIER Z v, R LTSy — o CIERL L7 P HE SAB BTG L, TA Y
—F = — N K2 WIREHTRE G, RS EERMIHMEI AT o 7o, AEH CIIEAMEI L0
ENEND/REZ — BT HRBROFEMIC OV TIET 5,

[1] &k fih, 55 25 Ml L 7 o =7 R FAEP RN H R SC2E, 8C-04, p58-60 (2011).
[2] - fih, F 24 Bl= L7 b v =7 AFAEFZARIRGE R SRR SR, 11C-17, p180-181 (2010).
[8] A fih, & 84 [HIG B P S K F A 3k B P RRSE, 21p-B204-5, (2023).

(r 200nm 400um
:_ et | 0 B R
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R/ 4 XERIZ[AT7= STJ B2/ O Buffer BICESS R
Study on Buffer Layer of STJ Detector for Substrate Noise Reduction
ERW, JEKX? OCM) A 2 HO RBIE " &HF B B KK, BHE M
AIST !, Saitama Univ %, °Y.Nakamura'?, T.Noguchi'?, G.Fujii' , S.Shiki!, T.Taino?

E-mail: y.nakamura.311@ms.saitama-u.ac.jp

MBI OFIED—D>Th D X BOMOHTIEL. TS0 bRAT 28 X oz x ¥ —
AR TRIET 22 & T OMMRICEENL LR ERET D FIETH D, BUED X #oitsy
Bricix, & L TPRERBRHZRSDD)2 W AL 523, SDD 1T ILHE OReE X BRIXI 95 o fiFd
2348 eV@525 eV[ITREETH V. HIHREERTH D SiC ° GaN 7 & ORI LI ek BT
ROGHZIEIA 3 TH D, —FH T, BIxE ~ xSRI (STJ : Superconducting Tunnel
Junction Detector)lX 10 eV@525eV[2] & mWT= R VX —fEEZ FEBL L T\ 5, LiL, AT K
WV ECIRHIZIRN B ) A X3 kg2 BB T CleE & 7o T b, Fhxld, 20/ A XFREE O
=D THLERNPOERHET L7+ VHROER ) A XIZHEB Lic, ZTHETIZ, ZOMHRRKE
LT STJ & SR O MICER IR Z: £ D Buffer JE 2Bl 2 Z & T, S/ A AOEEA WHETH D
ZENRIESNTWA[3], LavL. ER{LIE Buffer J8§ 2 W 72384 T, #400eV DL T OfEEL Tk
) A ADHEEZ T TWDHIZD, S HIRDMERILHE DI ORIUNTHAMR /) A XD XY —JF
DN EHEE L 70D, £ 2T, Fx i3 Buffer
JE D fcid A HiE L. Buffer #78F & & DO FE
REATo T,

1 DOF v 7 L2 ST OBERETH D g om
03K FCH{ZEZRT Au g, Pd /&, Au
w4 JE{t L7z Buffer B2 A5 ST, BLO

[yny

0.1

BifJ XA EEHE

001 k

[a..]

S~ y
A’i’h\» v ~
L i s TS e

Peak Gr

0.0001

Counts /

s T1/Pd/TVS102-ST]

0.00001 F =i e Ti/AWT{/AWTi/Si02-STJ r,l
Buffer J& % #§7- 72\ STI 2/ER L7, AlKa awnisorst g
Hif —Si-STT
ZHNT, Buffer MBS EOHEERS b7 5% oo
Energy [eV]

BWR ) A R~ A FM LT, Fig.l 124

Buffer % A9 % ST Zf#iH L CHIE L7 X

BRAAR7 BV ZRT, 1000eV LU OEEIZIHVT, Pd @ Buffer S S/ A RAEHEN R AR

ZEWRGh ol FEICOWTIEY HHRE T 5,

HBIEE:  ARBFE(O )X, SRS (~T7 V7 AEm)bh—F A7 7)) F¥E GRESS
JMPXP1222AT5008) D 34g #3177z,

27 ik

[1] D. M. Schlosser et al., Nucl. Inst. Meth. Phy. Res. A624, pp.270-276, 2010.

Fig 1. X-ray Spectrum (Al-Ka)

[2] G. Fujii et al., X-Ray Spec., 46, pp.325-329, 2017.
[3] H. Sato et al., IEEE Trans. Appl. Super., Vol. 9, No. 2, pp. 4475-4478, June 1999.
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ZA TR FILERZAV-BEEKRHEE MKID O
Development of Microwave Kinetic Inductance Detector with Lithium Niobate substrate
FAL KB ', HEF RAP, HEKARETI S, NICT, RILX RCNS®
O(D) Rl &X', HFIF M1 XK B4 @ Wi, KH M7V
Tohoku Univ. ', RAP, RIKEN %, Saitama Univ.*, NICT ¥, RCNS, Tohoku Univ. 3
°(D)Ryota Ito'?, Tohru Taino®, Satoru Mima*, Yuto Kamei>® and Chiko Otani'*?

E-mail: ito.ryota.tl@dc.tohoku.ac.jp

B ~vA 7 ali s, o2 7 22 2k g (Microwave Kinetic Inductance Detector: MKID)[ 171,
TERIN AR S T v, AR T 2L EHEAIY S EER 2 &b KEET LA {kic
W LTBEEREGE THD. U aroV 7 7 A 7 (ALOs) & W o e RS BB E Rk
MRS ETMETH Y, v 7 nlifEORAH Uik E HRGTHA S LD, A LIz xLF
— B AL D T — =3t DB R A A B ADEL, ThRbb YA 7 aiEEEOFEIRE
PEDZE L LTINS 2. W BB ERSR O FhL 1 EBRE 2 A T EARRI T O B A 8 e 23 2
HEINTEY, ZHITEBRICAS LR ERIE I K> TER SN 7 4/ %, B RER
THRH L C=R®AX =2 ET L. BATHERITIE, EREMIZ Z Iy hO=FTHI FU A
(LINbO3:LN) Z i il U 72 FEMROR IR B8 | o R AR FEFICB W T, 74 /v DB A

M EEAERD ALOs ot & e L TR 2 5 & 7ro7c. £ 2 TARIFFETIE, 74/ VIER
D) EARIAD D LN bl az MKID ~EHT 5 2 L 2 & Liz. LN B ~0 MKID fEfH
W OWFFEEHFE & AERL L 72 MKID ORI 2 0 L 7=.

B AR TIE, BRA YA RBiEALIZZ D
v N A ~A 74 LN(Stoichiometric LN:SLN, [J10 mm X
500 umt)JEMR A L7, DC~27 % hr o xRy )
YK o TSR B N 2R S &, ~ 227 LA
BHEBIZL DRI THA OB —=0 T ETo
72. MKID OniEfigiE T~ A 7 n A M) » 7RL L
T, BEAH LERIZ 3 20D V2 RIS A F 'S S E T
% (Fig.1). LHe KRB L1oA—7 2T 2 U —(42 K)X°
SHe/*He 7 BRI B (~150 mK)IC/ERL L 72 MKID % f4#
LCAHIL, _J My hT—2 7F 54 %A Fig.1 Appearance of the fabricated device
T A 7 W OF@HERE 21T > 7. WERR? D, on Lithium Niobate substrate.
HREAR Nb D M2 efRER RO IR v — 7 258 S 4, LN Bk MKID O BAZEIZ AT 72 fa#t 2345
DiLTe. VERSCRFMERHEAS ROFEMIC OV TIEY B HRET 5.

BEE « ARFZRTIE AT ORFBEEY —F » 7Y oA FMIRAIED FTORRTH 5.

£70, ARWFEO—ERITRE (22K 18991, 21K18150, 20H01937, 19H05809)D F 2% 3% 17 7-.

£ 3CHk : [1]P. K. Day, et al., Nature, 425, 817, 2003 [2]T. Taino, et al., IEEE Trans. Appl. Supercond., 15, 2, 2005
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T ¥ —F ¥ — A7 EW[HHE TES OERK & FHifl

Process and measurement of Optical Transition-Edge Sensors with Apertures
ERW', MEKZ BIRUOUP, ELH - RAATR5 2 FHBO0ILY, RIS
OMD)/hEE F& 2, A FE FHMEKX' METH', LXHE'S €@ KEM
AIST, Rikkyo Univ. 2, KEK QUP?, OPERAND-OIL*, UTokyo®
©Nao Kominato!?, Kaori Hattori®%, Takahiro Kikuchi'!, Tetsuya Tsuruta!,
Daiji Fukuda'*

E-mail: kominato.nao@aist.go.jp

s EHL 2 ~ 9 — (Transition-Edge Sensor : TES) (%, M{=EY)E 25 BIEIRIED & Hin
HARREICERE T 2O 2W AL 2L -, BEhizzx v X —0fFRE% b OilmE v v+
—Th b, TES ZHEFL L HwA~vA7ahv ) X =2 3RLECEEDO N EZEE IS
52 TE, 2o Td A TES IZEFEME. 0. RKIEBUZ: & ok~ 408 <ff
FHEn<Twa, Al TES (X, @ v F —fiae, 8L WEHIEE. SORHEER &5
WMEINE—FHT, AT OZANF —ITKIF L 72 HMERICERA7 PABBEINY, =
ANF—HURICE 2= AN F—NCIAD B AR PRSI DBIEET 5. 7 EOHRPHE &
NTW3[1], 2nb BRI, KT 2EMP I 7 -7 D TES LIANOGATIC AT 5 2 & T4
LT B aREEREZ bNE, £ T, RWfETIE. TES ® Lic®D T X—F v —%EKE L.
TES WA F AL 720w X 51T 5 2 LT, KO AFIEDE NI X 2 HERE~D
BhRFET 5, RIFFECIEK L 72 TES o4 IR %X 11073,

CORGETIZ, B 2pm DRBEVWEZEDT X—F v | (a) 8 um
—% TES (o Eictie7-, 75—F v — o ki ASt
§ N Au aperture
L 72T 1313182 TR & ., TES o bicd 5 o a B
R A L 72T 0 28 TES THlEXNE, & 6ic, S (20 ! 10 200)
B2 2O DT ~—F v —%, e TES o4& B
HOBREE S DT S —F v — bIERK L. HoT-0 ASHLE H—Nblead —
ERRACEZ TER OBIL & LT 2. ®)
Photons
iff_\ TES @‘F@Eb:%%éné%i ?’—@ﬁﬁ.ﬁﬂci“) \]11\ \/ —Au aperture
Th. EROEIBICE BN »pFAT 5, RFETE. _
. . = e SBT3 g ELSH - B SO El-—Nblead
TR—=—F =& 7—-DEFOKFICE Z 52D TES
Sio,
l,\"C%i"é[/ < %Iilﬂ:l:j—éo Au mirror

[1] K. Hattori et al. , "Optical Transition-Edge Sensors: M1 7o8—F%—f% TES 04X
Dependence of System Detection Efficiency on Wavelength,"  (3) TES ¢ 75— 5 % —% Lo 5 B 727

in IEEE Transactions on Instrumentation and Measurement, (b) 7 8 —F v —fit % TES % #7 & B - g
vol. 68, no. 6, pp. 2253-2259, June 2019.
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SESSEICAMEFAUTPMARS BRTRE (2024 KEAVEEI2RBHEAVFMY)

AK TS ) HBEEBERIRFZAWVETEILI7XSi0,D 2 EHLFR
BEDAIE

Two-level System Loss of SiO2 Measured at 4 K with Millimeter Superconducting

Thin-film Resonators

EiZXXE ',

OH X&'

T BT

NAOJ!, Wenlei Shan!, Shohei Ezaki’

E-mail: wenlei.shan@nao.ac.jp

Two-level system (TLS) loss inherited in

amorphous dielectric materials have been
intensively investigated at millikelvin temperatures
for its importance in limiting the performance of
superconducting qubit devices and incoherent
detectors based on superconducting resonators. In
contrast, the experimental evidence of TLS loss in
superconducting transmission lines at liquid
helium temperatures and its relative significance
with respect to other losses are not fully revealed.
We investigated the loss of amorphous SiO> at
liquid helium temperatures in a frequency range of
130-170 GHz by measuring Q factors of niobium
microstrip and coplanar waveguide resonators. The
measured losses show remarkable power and
frequency-dependence, which is consistent with
that modeled by TLS with a weak-field loss of
about 3-7x10 depending on fabrication methods.
The TLS loss and the quasiparticle loss exchanges
the leading role at about 4 K in the measured
frequency range, and this relationship is expected
to hold in sub-millimeter wavelengths as well.

This work is partially supported by KAKENHI
under Grant Number 23K20871.
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Fig. 1. Dielectric Q of SiO, measured as a function
of signal power with a microstrip resonator under
an ambient temperature of 3.3 K. The SiO», as the
dielectric layer of microstrip line, was fabricated
with PECVD. The signal power is normalized by
the maximum output power of the signal source,

which is about 3 puW. The fit was carried out by

using the TLS model:
tanh fo:'_mT
QTw,P) = Qaltm)ig
1+ P

c

Qo is the low-power quality factor at 0 K. P is
TLS saturation power. T and ® are ambient
temperature and angular frequency respectively.
The inset shows the resonance curves measured at

various signal attenuation.
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SIS =X HigIERRmMEA 150 GHz HPa IV U7 LA Riks
150 GHz Josephson array oscillator for SIS-mixer-based amplifier
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NICT?, NAOJ?, SOKENDAI3, AIST*  °A. Kawakami?, Y. Murayama?, Y. Uzawa??, K. Makise?34,
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(IPMIMS2067) D 315 % 5%\ T FEhii S v 7z, AWFSEIE ISPS BHF L JP22H04955 D Bh Akl % 52 17 T 5,
(&3] [1155 70 RIS B2 R AT 2 17a-D221-3 (2023).

© 2024%F [CRAYEER 10-068

SESSEICAMEFAUTPMARS BRTRE (2024 KEAVEEI2RBHEAVFMY)


mailto:kawakami@nict.go.jp

18p-B5-14 HE5ME MRS AKE LIRS HETHE (2024 KkMAVLEN2RIFELYFAY)

INFURFSIS SXYZERAN-150 GHz HP 3 IV U7 LA RIRED
T (M
Evaluation of a 150 GHz Josephson Array Oscillator Using Balanced SIS Mixers
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%Tﬁéﬂfﬁ:’;j} éﬂéo Fig. 1 G:%%‘if}fz%%@/vf 722]_://2]. outputs pumped by the 150—-GHz oscillator
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Fig. 2 LO spectrum converted in IF frequencies
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Evaluation of the superconducting wide strip photon detector for 2 pm wavelength band
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IRANET D ENER 2 LB T 5121, 7 A MY v TORIBED S 5 72 2Bk L 23 BLAE DO A2 B
HEOERTMED—D>TH DML, 2], Z Z TIEHHIN THF O @ E LR K& il & 72 5,

—5 T, BlfxlE, MEBROEEMER 7 (HCCBEDBIAEA MY v 7 & e,
ﬁ@mum@ﬁﬁﬁv4Px%nyﬁ%ﬁﬁ%ﬁwwm%%%L\ﬁmﬁ@@%ﬁ%xﬁuy
TCHWER 1.55 pm O mehE - ARKE R TR RTRE 7R & & & SEEE L 72 [3], 2. ZDF#
T OIERNRD AL T ZERKAFETIE sk 2R L, & DE/EZEOD;‘E%ODJF"mT PEx b
AT LD THoT2, £ 2T, AEFE A 1, HE 2 um BIZES v © 7 ¢ 2 FHi%EF L7z HCCB-SWSPD
ZFTACAER L, R 2 pm OISk 2 8 HAREE A 3l L 72 O T 5,

JE &6 nm @ NbTIN % F ) CRiE 20 um @ HCCB-SWSPD % {ESL L 7=, Z6Esv1 Xk
18x18 um? TH ¥, FWIHIELICHE 1 um ¢ HCCB k& (i 2 2, R FILEEAFTTLDONGF v ©F ¢ 4
WEEA L, WK 2um TONARINEEZ FRIT H L ICHERBOFEEZRE Lz, K 1ICIRE
0.76 K THIE L 72 & 2 pm DT 1254

1007 1108
DRI L MR OAA T ABIRE 90— Szi 1107
fEPEZ R, MR ICEL 5 80 PR
THO . WE2mm IV T L NEEs  § ™ r——— 8

£ 60 a 110 2
100%ICEET 5 = L VR S Tz, VAT £ 5 /7 .
LRHZIERITH T0%TH Y | BEEHEERIT 8 4 100 3
7,000 cps Thho o, WEHEIEEICEK S %0 / £
_ . g é&y af 110°0
A L DAMMED SO TH Y | Sy g 2 o
. b 7 o A . 10 3

Eﬁfﬁh—i WE_E{WO)/%PMJ 3?)}:)0 \_O)r\n% 0 09 / 10°
W, W7+ N Y 7T 7 4 54T 1600 1800 2000 2200 2400
IFRLTRE A K\ RIB OB R 2 1Y » 7 Bieo current (A

Fig. 1 Bias current dependences of the system detection

- N A ) >~ N3
ERVTE, LORERERICET S50 efficiency and dark count rate at 2 um wavelength.
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(JIPMIMS2066), MEXT Q-LEAP(JPMXS0118067634) 7 Bk % 52 1) C i S v7-,

[1] J. Chang et al., Photon. Res. 10(4), 1063-1070 (2022). [2] F. China et al., Opt. Express 31(12),
20471-20479 (2023). [3] M. Yabuno et al., Optica Quantum 1(1), 26-34 (2023).
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Coincidence circuit based on single-flux-quantum circuit
by using high critical current density fabrication process
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Demonstration of light-speed propagation of a pulse used for cell selection

in an impulse-driven memory
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[2] J. A. Delport et al. IEEE Trans. Appl.
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Fig.1 Microphotograph of ring oscillator with
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Demonstration of a superconducting synapse for a stochastic crossbar array
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Design of a butterfly processing circuit using single flux quantum majority gate
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Fig.2 Comparison of bit serial adders
Left : used in previous study, Right : newly proposed
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Design of a phase discrimination circuit using adiabatic quantum flux parametron
with low current density Josephson process
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Fig.1 Schematic diagram of HFQ XOR gate
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Fig.2 XOR (Inputl,Input2) = (1,0, (1,1)
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Fig.3 XOR (Inputl,Input2) = (1,1), (1,0)
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