3 % A UFE

BELISH 1 T

BUHFHFORM B 7

FIREES  WHPE 6713 2

ZREBESEOAF 20224 9H 22H

FUREOEH  AARRAUER FERERER A

Wi

CAOTHLRIGE 4 2655 1 THGLY)

k=]

Photoelectron holography study of BiS;-based superconductors
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BiS;-based layered superconductor La(O,F)BiS,, discovered by Mizuguchi et al. in 2012, has drawn much attention
due to the possible occurrence of exotic superconductivity.) Superconductive critical transition temperature (7¢) changes
as a function of carrier concentration, and the highest 7: under an ambient pressure of 10.6 K was achieved in the
samples synthesized with annealing under high pressure.? The crystal structure generating the high T, superconductivity
under ambient pressure is still a hot topic. Though the incorporation site of a F atom was anticipated from the systematic
change of the lattice parameters, direct evidence of the F incorporation site has not been made. Recently, 7. of
La(O,F)BiS, was reported to be enhanced with Pb and Sn doping, with an resistivity anomaly around 150 K for Pb
doped one.>¥ In this doctor thesis, the author has clarified the incorporation sites and valence state of dopants, and
revealed the local structure of La(O,F)BiS, superconductors, by using photoelectron holography (PEH). After
explanation of the background of superconductivity and photoelectron holography in chapters 1 and 2, PEH studies of
several La(O,F)BiS, superconductors are described.

In chapter 3, the author directly provided the experimental evidence that Sn atoms are predominantly incorporated
into the Bi sites for the first time and revealed that the Sn doping introduces hole carriers. The position of Bi was found
to be more distorted due to the Sn doping. In chapter 4, the author provided that the experimental evidence that the F
atoms are incorporated into the O sites and the dopant Pb atoms are predominantly incorporated into the Bi site. The
valence of Pb is 2+ like and therefore Pb-doped is hole doping. Furthermore, the author found that the locations of atoms
in the conducting Bi-S plane are more distorted below the resistivity anomaly. In addition, Pb doping suppresses the
distortion of Bi and S atoms in the Bi-S plane. In chapter 5, the author confirmed that F atoms are incorporated into the
O sites in LaOg sF sBiS; and PrOy sF¢ sBiS; by using PEH, too. More importantly, the author proposed a new method to
obtain simulated holograms by considering the effect of the surface termination of the crystal structure. In chapter 6, the
author reported that the Se atoms preferentially occupy the S site in the Bi-S plane of La(O,F)BiS, and the in-plane
disorder of the Se sites were suppSressed in LaOg gFo2BiSSe. These results provide experimental evidences for dopant
occupancy sites and shed light into the related local structure of La(O,F)BiS, superconductors.

[11Y. Mizuguchi, J. Phys. Soc. Jpn. 88, 041001 (2019). [2] K. Deguchi et al., Europhys. Lett. 101, 17004 (2013). [3] S.
Demura et al., submitted. [4] S. Otsuki et al., Solid State Commun. 270, 17 (2018).




MXEERROEE

LIYAJUN RIS HB N T, BiSy REINEBIRER DN E R n 7T 7 ¢ =i a i~ T\ 5, B
FERIE D La(O,F)BiSx IZ=F V' 7 ¢ v 7V BIREKBEMWE L B2 6T 5, EOBREEBEE (T
ITAERFTERTLREL, I OIZIFENCLVENT 0, 209 bigm T 23 Bt OISR EITHEE
&ﬁ HChbH, KEFHR T 77 —1%, FH LR FEUORIMEEZ TR 2 LD TE HEBRFIET

, ERE FE LT FIEN RURICRIE L TV 5, BIEE CORPTEEMITIIFERR STV
t B AR YT 74— 3T EE L TR LooH 5,

LHAMN&i@t WXL ORT, HEFARR T T 7 =R FEORERIISINT L L bIZ, ZOF
ExEEDIHFE F—7%1T > 7= La(O,F)BiS (ZH M L, L—A/bu%@%%%L@mﬁ#%%ﬁibf
Wb, BRETIHE, ELEimXoFRnrsEL LT Sn R—7 La(O,F)BiS; & Pb K—7 La(O,F)BiS; DAF5EIZ
DOWTOMBANTHOITZ, La(OF)BiS21E Sn R FF 721X Pb 1% R—7F5Z L2k, HEAKOR
BHZBWT T O ERANHE I TV D, Sn K—7 La(OF)BiS, DNETFHr 7 T 7 4 —FEENEL, KF—
T ENT Sn JRFD B A MAERT LS Z LA ERICHAL T L, 2, WBJEE 2605 Sn i
FM2MTHLZEBHLNI LT, ZNHOFRRIL Sn [ FAFR— L& R—=7F52 2L TED,

EHEZITTIEF Y U TIRENMREL RN & AR LT, Pb F—7 La(O,F)BiS; DNEFH = 7T
74~5}Fn®n’:§%75> L, FIRTDORTZEIITHIELEBIOP AT Bi R F&ERTHZ L&
U7z, AT, WERFCEFRR 7T 7 0 —IrOf RS 100K-150K TEH = 4 5 BT &
DFEREEOTN EBE L T D Z L2 R Lz, ZO&bi, KIBICBT 25 5EEOFER T &5
JEL72\, —J5, #EF—7 La(O,F)BiS; REDFE R & Db b, BERMPUE T 2~ IR L v @iEfl<
IX, Pb R—7MEEOELNAZME L T\ D F 2 R L7,

I OWFEE, BUEIEHITHT n@ﬁbﬂfwém&%ﬁh%w@ﬁn IHEBT AL EBIT, AT
7 NV =R /N /L= ®ﬁn LEHIRTH2bDEBZZ LD, £o, HFEHIL, KE AR T 7 40 —EL
%ﬁ%ﬁ“,%ﬂ%ﬂ@ﬁ%KEWTEEﬁ&%%EOKkﬂ%éﬂko

PLEXD, E&RBITIEH &1 5,



