55 40 565 3 1) AND/ NS Q= o 1 Vol. 40, No. 3
2021 4F 6 A J. Infrared Millim. Waves June, 2021

X E4S:1001-9014(2021)03-0321-08 DOI:10. 11972/j. issn. 1001-9014. 2021. 03. 007

InN & & py @ sTFLIE B 32

REF, EmWA", BTE, #EE'?, AKIO Yamamoto’, REFE>Y
(1. HEARIMYE AR B AR 57 TR 2=, g 200062;
2. P ERERE FEEHOR Y BRI L1 PR E 5 R S S8 A, I 200083
3. University of Fukui, Fukui 910-8507, Japan;
4. TP ERE B AR A 5 0 A CER L VLR RN 215123)

7

WE:INWNE=-HwkK;SHRPE-—EAEFUERTOM, ERFEREFRRBLSBUHIHE LA EEN R ANME, 2
F sl Tk, AAERAR THRTIL T INNE SRR Ty, a8 S H TR e -Vl &3tT4E,
K I InN # 5 o 7 78 R A AR A Bl R BB A B AR, FE R AR A, R AR E AR S A T T MR A B Y
M, KA INAZ S P FAE LB ETLERTLNE T ERREBS, EANTERERASRENXZAHTT 2
M, B T InNA S d F eyl 4T L H SL AT AL, R xtiE R i 5 w3 By % REEAT T 0T, R IIE Rl R A
BT R T BT SRR, &G, 2T Dew—Hughes A, T 4T 4L 7 5 537 58 £ th R f % A 94T
T, KN F 4T RO EE R A4 ZH R VRS NG R i % E &£ .

x 8 OW.ANE; BB maEs s AT e R

hE 43S .0472;0469;0511 XEkARIZAD: A

Flux pinning properties of InN
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Abstract: The superconductivity in InN is the foundation for the all III-V semiconductor based superconductor/semicon-
ductor integration. To study the flux pinning properties of InN superconductor, the /-J relationships, R-B transitions,
and R-T transitions are investigated. The scaling results of /-} curves indicate there is a vortex glass-liquid transition.
The R-T curves are well fitted by thermally activated flux flow (TAFF) model. The TAFF activated energy satisfies a
power-law relationship with magnetic field, but it has two different exponents under the low magnetic field and high
magnetic field. We explain it as the result of a transition from single flux pinning to collective flux pinning which also
leads to the rapid attenuation of critical current as the magnetic field increases. By analyzing the temperature depen-
dence of critical current, we found the dominant dL-pinning mechanism. Furthermore, the dependence of pinning force
on magnetic field is analyzed using the Dew-Hughes model, and the results show that the main pinning center is the
point pinning. Our work paves the way for studying IlI-nitrides based hybrid superconductor-semiconductor devices.
Key words: InN, superconductivity, flux dynamics, flux pinning, critical current
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Fig. 1 X-ray diffraction pattern of the InN film.
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(a) R-T transitions, (b) R-B’ transitions as a function of temperature, (¢) The upper critical field B,, as a function of tem-

perature. In (a - c), the resistance is measured with a current of 1 pA
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