Session The 85th JSAP Autumn Meeting 2024

[ Oral presentation | 11 Superconductivity : 11.4 Analog applications and their related technologies ]

B Wed. Sep 18, 2024 1:00 PM - 5:15 PM JST | Wed. Sep 18, 2024 4:00 AM - 8:15 AM UTC Il B5
(Exhibition Hall B)

[18p-B5-1~15] 11.4 Analog applications and their related technologies

Kenji Sakai(Doshisha Univ.), Masato Naruse(Saitama Univ.), Keita Sakuma(Yamanashi Univ.)

1:00 PM - 1:15 PM JST | 4:00 AM - 4:15 AM UTC
[18p-B5-1]
[The 56th Young Scientist Presentation Award Speech] High Efficiency Electric Resonance

Coupling Wireless Power Transfer System Using High Quality Factor Superconducting
Resonators

OShunichi Takahashi', Keita Sakuma', Naoto Sekiya' (1.Yamanashi Univ.)

® Presentation by Applicant for JSAP Young Scientists Presentation Award
1:15 PM - 1:30 PM JST | 4:15 AM - 4:30 AM UTC

[18p-B5-2]
Gain evaluation of a superconducting parametric amplifier using the transmission
characteristics of YBCO thin film coplanar waveguides

Olbuki Takahashi®, Shimakage Hisashi® (1.Ibaraki Univ.)

1:30 PM - 1:45 PM JST | 4:30 AM - 4:45 AM UTC
[18p-B5-3]
Study on film evaluation by a superconducting resonator with separated hollow structure

OvYuto Nakajo'?2, Chiko Otani%3, Yuto Kamei?, Ryota Ito%3, Satoru Mima#?, Tohru Taino'-2
(1.Saitama Univ., 2.RAP RIKEN, 3.Tohoku Univ., 4.NICT)

® Presentation by Applicant for JSAP Young Scientists Presentation Award

1:45 PM - 2:00 PM JST | 4:45 AM - 5:00 AM UTC

[18p-B5-4]

Investigation of Improved Power Handling Capability of Bandwidth Enhancement of
Superconducting Antennas

O(M2)Kotaro Takeda', Keita Sakuma', Naoto Sekiya®! (1.Yamanashi Univ.)

® Presentation by Applicant for JSAP Young Scientists Presentation Award
2:00 PM - 2:15 PM JST | 5:00 AM - 5:15 AM UTC

[18p-B5-5]
Simulation of pulse-current responses of a superconducting-nanowire three-terminal device

ONaoki Yasukawa', Yuki Yamanashi2, Nobuyuki YoshikawaZ, Taichiro Nishio', Yasunori
Mawatari3 (1.Tokyo Univ. of Sci., 2.Yokohama National Univ., 3.AIST)

2:30 PM - 2:45 PM JST | 5:30 AM - 5:45 AM UTC
[18p-B5-6]
Novel way of a current supply for quantum Josephson voltage standard

OHirotake Yamamori'!, Daiki Matsumaru’, Michitaka Maruyama®, Chiharu Urano', Nobu-hisa
Kaneko! (1.AIST)

2:45 PM - 3:00 PM JST | 5:45 AM - 6:00 AM UTC
[18p-B5-7]
Room Temperature Bonding with In/Nb Bumps

© 2024 |SAP



Session The 85th JSAP Autumn Meeting 2024

O(M1)Shoei Ishiyama'2, Masahisa Fujino?, Hiroshi NakagawaZ, Yuuki Araga?, Katsuya Kikuchi?,
Tohru Taino! (1.Saitama Univ., 2.AIST)

3:00 PM - 3:15 PM JST | 6:00 AM - 6:15 AM UTC

[18p-B5-8]

Uniformity of Bonding Load by Modifying Nb Bump Arrangement for 3D Mounted
Superconductor Devices

OMizuki Homma', Masahisa Fujino?, Hiroshi Nakagawa?, Yuuki Araga?, Katsuya Kikuchi2, Tohru
Taino! (1.Saitama Univ., 2.AIST)

3:15PM - 3:30 PM JST | 6:15 AM - 6:30 AM UTC
[18p-B5-9]
Study on Buffer Layer of ST) Detector for Substrate Noise Reduction

O(M2)Yu Nakamura'2 Tsuyoshi Noguchi'2, Go Fujii!, Shigetomo Shiki', Tohru Taino? (1.AIST,
2.Saitama Univ.)

3:30 PM - 3:45 PM JST | 6:30 AM - 6:45 AM UTC
[18p-B5-10]
Development of Microwave Kinetic Inductance Detector with Lithium Niobate substrate

O(D)Ryota Ito'2, Tohru Taino3, Satoru Mima#?, Yuto Kamei2>, Chiko Otani'2 (1.Tohoku Univ.,
2.RAP, RIKEN, 3.Saitama Univ., 4.NICT, 5.RCNS, Tohoku Univ.)

® Presentation by Applicant for JSAP Young Scientists Presentation Award

4:00 PM - 4:15 PM JST | 7:00 AM - 7:15 AM UTC

[18p-B5-11]

Process and measurement of Optical Transition-Edge Sensors with Apertures

O(D)Nao Kominato'2, Hattori Kaori'34, Takahiro Kikuchi', Tetsuya Tsuruta', Takeshi Jodoi'>,
Daiji Fukuda'# (1.AIST, 2.Rikkyo Univ., 3.KEK QUP, 4.0PERAND-OIL, 5.UToyko)

® English Presentation
4:15 PM - 4:30 PM JST | 7:15 AM - 7:30 AM UTC

[18p-B5-12]
Two-level System Loss of SiO, Measured at 4 K with Millimeter Superconducting Thin-film
Resonators

OWenlei Shan', Shohei Ezaki! (1.NAO))

4:30 PM - 4:45 PM JST | 7:30 AM - 7:45 AM UTC
[18p-B5-13]
150 GHz Josephson array oscillator for SIS-mixer-based amplifier

OAkira Kawakami', Yosuke Murayama?, Yoshinori Uzawa?3, Kazumasa Makise?34, Sho Masui?,

Takafumi KojimaZ23, Akihira MiyachiZ, Wenlei Shan?, Shohei Ezaki? (1.NICT, 2.NAOJ, 3.SOKENDAI,
4.AIST)

4:45 PM - 5:00 PM JST | 7:45 AM - 8:00 AM UTC
[18p-B5-14]
Evaluation of a 150 GHz Josephson Array Oscillator Using Balanced SIS Mixers

OYosuke Murayama', Akira Kawakami2, Yoshinori Uzawa'3, Wenlei Shan'3, Kazumasa

Makise'34 Sho Masui’, Takafumi Kojima'3, Akihira Miyachi', Ezaki Shohei' (1.NAQJ, 2.NICT,
3.SOKENDAI, 4.AIST)

5:00 PM - 5:15 PM JST | 8:00 AM - 8:15 AM UTC
[18p-B5-15]

© 2024 |SAP



Session The 85th JSAP Autumn Meeting 2024

Evaluation of the superconducting wide strip photon detector for 2 pm wavelength band
OMasahiro Yabuno!, Fumihiro China’, Hirotaka Terai', Shigehito Miki' (1.NICT)

© 2024 |SAP



18p-B5-1

© 2024%F [SRYEES

BQEEGEARBEZAV-ENRERAEESHXRRENGEE

High Efficiency Electric Resonance Coupling Wireless Power Transfer System
Using High Quality Factor Superconducting Resonators
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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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Study on film evaluation by a superconducting resonator
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Fig.1 Schematic of the proposed device structure Fig.2 Example of frequency shift of a resonator.
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Investigation of Improved Power Handling Capability of
Bandwidth Enhancement of Superconducting Antennas
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Simulation of pulse-current responses of a superconducting-nanowire three-terminal device
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Tokyo Univ. of Science !, Yokohama National Univ.2, AIST?3,
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Novel way of a current supply for Quantum Josephson Voltage Standards.
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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.

© 2024%F [SRYEES
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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

TEEMIE ', ESIRXE 2 BBKS, ERT CllL 81, MG RBEME 2 EEE 2%,
A W2 /MERX S, EHRFE 2, Shan Wenlei? SLIGHF 2
NICT?, NAOJ?, SOKENDAI3, AIST*  °A. Kawakami?, Y. Murayama?, Y. Uzawa??, K. Makise?34,
S. Masui?, T. Kojima?3, A. Miyachi?, W. Shan?, S. Ezaki?
E-mail: kawakami@nict.go.|p

BB SIS SV Z2 VW=~ A 7 n gL, BEYETE Y MBI EROFH L, W
TV PEAEANT 0 XA A EHEA IF BRI &L NGRS - (KIEERE D ofEiESE & L CHIfE
ENTND, [AHIEERIT =20 SIS I XV O EEHAEHAESEZFA LI EESR Ch 08, I %4
EEIC LB S VIR RIERIC a7 YV URIBERABATH 2 LT, fBROERBLICER)
RENTIRNEBENEZER TS, T THAFIIVEEY a7 Y o7 LA BIRROBRH 21T
STEY, AE, FFIESRORBIRTT - BiiE, HEE R SRR A2 5553 2 BHRY T, BEICE
SR SCEIC TR 220 150 GHz #5335 > A R SIS X ¥4 m— I
ORI ZAAE L= 150 GHZ #5227 Y o 7 LA Rliis B oos
B CRREE - BRIE. 2 OB 21T > - O THET 5, i

BEICHRAE L CWAH 1I00GHZ # a7 YV o 7 LA B lkes
[1]& B LT, RLCSY 26 E8 T O HARJE BB A 1 < % ,
ETEDLZ NS, FHEA HF T XA Ls DIKJED ATRE i A /2eqm
720 ZAUTE Y BIRM KO —EK TH -7/ 3T A b
Uy 7 BIEOMENHFFCE D, R RIEREHERLTD .

L

Nb/AIOX/ND-SIS H: & OFEF# E % FiF 5 = & Tle=1.1 — oo

2.5 KAlcm?), a7V oG ETHEED 1uW FRE R 1 SR HEHER 150GHz 5347V 7LA
DI NNEIFETE 2 2 LB o 1o, RO, RiEROBRMGESR

THE ) L OIRER - HE DRI D703 5, 30

20240330 11JJ-oscillator

11, EL72150 GHz #rv a &7 YV v 7 LA Ffikds 20
OPEMEEE 2R T, IR TEIEAE ISR O I & L
T 1X05 mm?F2E & /MBI -, X 2(@)IZ [FPF iR D
I-V Rtk 2 oRd, FEIESS 1-V SR B 305 1 V AT I B A7
BHAT v TR TED, ZHUXAC Va7 Y U ghRic

Bias point —=,
303V x 17.7mA
=54 uW

111c=9.46 mA 1

Current (mA)
o

KO IRENEN & IR AN D 112 ~4 7 A Y v 204 R0 |
el & ORERIC IV AET TR Y . EFHEWH 150 GHz & 30— — —
FFE L TWD, ZOERAT v TNICEERR A 7 A T vohagemv)
T}Z) LT, vakTZYUT LA %%TE%%#%@ﬁﬁ%%E‘é (a) FIRED -V 451
ZEMTE D, FERIINE, FthA v E—H R 35 Q O ' ' '

Nb v 27 A R v 70%%E%(MSL)WL:@5IE Lf:%%@z%{ﬁ 20240330 Detector JJ (11JJ-osc)
FRAI R R (SA TR 2R i, IR DRSS v =gy )

AEHT HH(CUMSL FAAMIAGE, HREIND, B £

9831 7 2 onloff FEDR R 1V k2 [ 2(b)lR T, [AfE E 0o

P 5 305 WV DRHEAHT IR S ¥ Er 2T v TEBH 3

T&E 5%, ZORMEEZ RLCSIET NV E T 5 Z LT, Ml ~05] =010mA |
WAEBT D EmANERERE L, BEAMA - forc=149 Ghi
A (35Q) MHFRIRH N AEH Liz& Z A, 149 GHz [ZF 1 -0 -05 00 05 10
THIRHT) 044 yWW GBIz, BA, YakT7 YT L Voltage (mV)

A FERER OB FIE, FRMERHMZ: LFE A ST D, ©) BB TRASN I YEORT ST

(8] ARFZEIL IST L—rva v MURFERE R B2 RESSSURMEORA —BERL
(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).
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INFURFSIS SXYZERAN-150 GHz HP 3 IV U7 LA RIRED
T (M
Evaluation of a 150 GHz Josephson Array Oscillator Using Balanced SIS Mixers

EXXE | {HERE 2 8K S ELm OFWEE " NIlE &2 RFBEME " ShanWenlei'?,
BOEERE " H A, MNBEXT 3, Eiﬂ.’.i:lz l IIIFF?JFF- !
NAOJ!, NICT?, SOKENDAI3, AIST*  °Y. Murayama!, A. Kawakami?, Y. Uzawa'3, W. Shan!,
K. Makise!#, S. Masui!, T. Kojima'3, A. Miyachi!, S. Ezaki'
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Evaluation of the superconducting wide strip photon detector for 2 pm wavelength band
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Fig. 1 Bias current dependences of the system detection
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