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Single crystal growth and new function development of ternary misfit-layered
compounds

Nagao, Masanori

3,300,000

Nb-Bi-Se, Nb-Sn-Se

Nb-Bi-Se, Nb-Sn-Se-based misfit-layered compounds single crystals have been
successfully grown using alkali metal chloride. Those grown single crystals were evaluated to the
physical properties which were mainly superconductivity and tunneling spectroscopy. Additionally,
multi-layered Nb-Bi-Se, Nb-Sn-Se-based compounds bulk single crystals were obtained, which were
observed to become superconductivity.



AMX3(A=Sn,Pb,Bi,Y,La-Lu M=Nb,TaTi,Cr,V

X=5Se)) ,AX MX> A, M, X
. , (AX)(MX2) ,AX MX ,
, . , AX MX )
1 ) (VdW)
’ y 1
( )
BiNbSe;(A=Bi, M=Nb, X=Se¢) )
) , AMX3
) / (STMISTS)
AMX3 (CsCl) ,
. X (EDS), ¢
X (XRD) , AMX3 )
. ) , STM/STS ,
,AMX3(A=Sn,Pb,Bi M=Nb,Ta X=S,Se)
BiNbX3(A=Bi, M=Nb, X=S,Se) . , X=Se
, intergrowth
[1]. , BiNbSe; STM/STS
, BiSe NbSe, 0.65
! 0.55
N m=2
, g 045 | =D
SnNbSex(A=Sn, M=Nb, X=S¢) , ER
( S 025 |
) , SnSe i
(SnSe)n(NbSey) (n: ) s 015 T
.n=1, 2, 3,5 0.05 |
[2]. n=1 ) & soa0 ¢
— -0.05 2 3 4
{j} ! n12, 3' > ! o Temperature 7' (K)
(T ) ) ' 1 (SnSe)n(NbSe2)
, N
TC . ’
[5]. n=2 ,
2 1
TC [5] L] L]
SnNbS;(A=Sn, M=Nb, X=S) SnTaS;(A=Sn,
M=Ta, X=S)
, AMX3
CsCl
2 Sn-Nb-S

(SEM )



PbNbSs(A=Pb, M=Nb, X=5) , PONDSs
Cs NbS,(Cs-NbS;)
, CsCl Pb , PbCl>
Cs Nb$; . , Pb Cd
, CsNbS, [6].

[1] M. Nagao, A. Miura, Y. Horibe, Y. Maruyama, S. Watauchi, Y. Takano, |. Tanaka, Solid State

Commun. 321 (2020) 114051.

[2] . Nb-Sn-Se [(SnSe)1+5 m(NbSe)n
2021 .

[3] H. Bai, X. Yang, Y. Liu, M. Zhang, M. Wang, Y. Li, J. Ma, Q. Tao, Y. Xie, G.-H. Cao, Z.-A. Xu, J.

Phys.: Condens. Matter 30 (2018) 355701.

[4] M. B. Alemayehu, M. Falmbigl, K. Ta, C. Grosse, R. D. Westover, S. R. Bauers, S. F. Fischer, D. C.

Johnson, Chem. Mater. 27 (2015) 867—-875.

[5] M. Trahms, C. Grosse, M. B Alemayehu, O. K Hite, O. Chiatti, A. Mogilatenko, D. C Johnson, S. F

Fischer, Supercond. Sci. Technol. 31 (2018) 065006.

[6] M. Nagao, A. Miura, Y. Maruyama, S. Watauchi, Y. Takano, |. Tanaka, Z. Naturforsch. B 76 (2021)

739-743.



3 3 1 1

Nagao Masanori Miura Akira Horibe Yoichi Maruyama Yuki Watauchi Satoshi Takano Yoshihiko 321
Tanaka lIsao
Growth and anisotropy evaluation of NbBiCh3 (Ch = S, Se) misfit-layered superconducting single 2020

crystals

Solid State Communications

114051 114051

DOl
10.1016/j .ssc.2020.114051

Fujita Yuma Kinami Koki Hanada Yuji Nagao Masanori Miura Akira Hirai Shigeto Maruyama 5
Yuki Watauchi Satoshi Takano Yoshihiko Tanaka Isao
Growth and Characterization of ROBiS2 High-Entropy Superconducting Single Crystals 2020

ACS Omega

16819 16825

DOl
10.1021/acsomega.0c01969

Nagao Masanori Miura Akira Urushihara Daisuke Maruyama Yuki Goto Yosuke Mizuguchi 8
Yoshikazu Moriyoshi Chikako Kuroiwa Yoshihiro Wang Yongming Watauchi Satoshi Asaka Toru

Takano Yoshihiko Tadanaga Kiyoharu Tanaka Isao

Flux Growth and Superconducting Properties of (Ce,Pr)OBiS2 Single Crystals 2020
Frontiers in Chemistry 44

DOl
10.3389/fchem.2020.00044

3 1 1

Masanori Nagao, Yuji Hanada, Akira Miura, Yuki Maruyama, Satoshi Watauchi, Yoshihiko Takano, Isao Tanaka

Growth of (La,Ce,Pr)OBiS2 system superconducting single crystals

The 8th Asian Conference on Crystal Growth and Crystal Technology

2021




(SnSe)1.16(NbSe2)2

76

2021

BiNbSe3

2019 80

2019

(Demura Satoshi)

(90734939)

(32665)




