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Single crystal growth of high-Tc superconductors with its transition
temperature exceeding 100K

Eisaki, Hiroshi
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In this study we tried to establish the single crystal growth method of
mercury-based copper-oxide superconductors HgBa2Can-1Cun02n+2+& (n=1,2,3) which possess Tc exceeding
100K and characterize their basic properties.
Throughout the various trials, we have found that the single crystals with sub-millimeter size can
be obtained by (1)employing Ba0 and Ca0 as starting materials (2) incorporating BaF2 as flux in the
case of n=3 (3) sealing the materials using double silica ampoules and (4) substituting 25% of Hg by
Re. The resultant Tc was 92K for n=1 and 135K for n=3, respectively.



1986 Bednorz Muller
30 30
(Te) Hg HgBazCan1CunOzn+2+ (N=2,3)
134K MgB:
Tc
Tc
Hg Tc
Hg
1994
(HgO)
Hg
Tc
Tc=95 K
La,Pr,Ce ,CuQ,4
Ba0 Ca0
n=3 BaF2
SUS
Hg Re
Hg n=1 n=3
Tc 92K 135K
st (b) -(€) —
_ il
S o '
£ | et $ ]
&l ;
500 5m L 3 i
___
% 20 300 0 B0 100 150
T (K) K)
1 Hg (n=3) (@) (b)

(©



n=1

Bi
ST™

1.‘Revealing hidden spin-momentum locking in a high-temperature cuprate
superconductor’ Kenneth Gotlieb, Chiu-Yun Lin, Maksym Serbyn, Wentao Zhang,
Christopher L. Smallwood, Christopher Jozwiak, Hiroshi Eisaki, Zahid Hussain, Ashvin
Vishwanath, Alessandra Lanzara, Science 362, 1271-1275 (2018)

2.’Persistent low-energy phonon broadening near the charge-order g vector in the
bilayer cuprate Bi2Sr2CaCu20s+s’, Y. He, S. Wu, Y. Song, W.-S. Lee, A. H. Said, A.
Alatas, A. Bosak, A. Girard, S. M. Souliou, A. Ruiz, M. Hepting, M. Bluschke, E.
Schierle, E.Weschke, J.-S.Lee, H.Jang, H.Huang, M. Hashimoto, D.-H. Lu, D.
Song,_Y. Yoshida, H. Eisaki, Z.-X. Shen, R. J. Birgeneau, M. Yi, and A. Frano, Phys.
Rev. B 98, 035102 (2018).

3. Rapid change of superconductivity and electron-phonon coupling through critical doping
in Bi-2212’, Y. He, M. Hashimoto, D. Song, S.-D. Chen, J. He, I. M. Vishik, B. Moritz, D.-H.
Lee, N. Nagaosa, J. Zaanen, T. P. Devereaux, Y. Yoshida, H. Eisaki, D. H. Lu, Z.-X. Shen,
Science 362, 62 (2018)

4. ‘Electron Number-Based Phase Diagram of Pri-xLaCexCuOs-s and Possible Absence of
Disparity between Electron- and Hole-Doped Cuprate Phase Diagrams’, Dongjoon Song,
Garam Han, Wonshik Kyung, Jeongjin Seo, Soohyun Cho, Beom Seo Kim, Masashi Arita,
Kenya Shimada, Hirofumi Namatame, Masaki Taniguchi, Y. Yoshida, H. Eisaki, Seung
Ryong Park, and C. Kim, Phys. Rev. Lett. 118, 137001 (2017)

4.

2017 72 8
— 2017 3 17-20

https://unit.aist.go. jp/esprit/super-ele/

o

Yoshiyuki Yoshida



8 50415767

Hijiri Kito

8 50415767

@



