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20084 |7 LaFeAsO 1« Fx (35 U T SR EE 26K DB R B AN ity S U CRARE . Te D il & BB AR 8 Bk
WO Z B L, AP TIERLRMIENER SN TWD, REFEASO(RE = A 5703 ITMKE TR
W (AFML) Z R B8R T, TOMET A N2 7 v RTEBLLE T2 F—E 27 LT &, AFML
WIER UBBEENEBT 5, ®WEFTOTddlar 4 M ZSmIZ@E#RT 2 2 & To6 KETh EL, Zi
SRR R ZBRS E NNV T TRREFBWEE /2> TWD, Rig X TiE, FrigcrmiEBaEMoaH & @
FERBEBEOETTNVREELZHMNE L, k&ET 2 AT 211118 R B (R ERAREFeASO 1 xHyx & Xt I HE
+ - BRFHEE A LT,

5 —®F“General introduction” (4 5) CIL 8RR ER O R EAMBLIL  RAFTEOY =, B &k xR
~7z,

2 & “Structural effects on superconductivity of REFeAsO1 xHx” (REFeAsO1 xHx DA E T %} 5 # dis
fi 1 O 52 2) T ix(La, Gd, Th, DY)FeAsO1 xHx DAk & T D BEEFEIC O W TR 72, mIEAKEE
VT (La, Gd, Th, Dy)FeAsO D4 A MIKFLEW L, 7 v R DOFE D LR x=0.1-0.2 ZE 2 %
72x=05-06FETEFEZ - 7452 LML, LaFeAsO1«HxIZB W TIE, ZHETH LI
TV B EA (R Te = 26K)ICII 2 BB F— B2 7 I Te = 36K Z £ 235 Bl iR B8 2 %
Lz, F72. 20 B EEMRIT, LaV A Mo Rm HIECELEBRT D2 L Thid T =56 K 2/RT
— B EEMRICET 5 L2 R Lz, S5, —ILBISEHZ RS SmFeAsO1Hx® As A K
P& @EH# L7-%R(SmFeAs;yP,O1xH)IZBWTH La k& RO B EEMZHEAL, 1111 81X >0
HIEMEAT L2 2HNIC L,

%5 = #*“Inelastic neutron scattering on LaFeAsO1xDx” (LaFeAsO 1-xHy D H - FE sk #EL) T b vk +
FEFMEHOELTE 2 - W CTEIHI L 72 LaFeAsO 1 Hy DU AL & IR EHOEFIZ OW TR, x =
0.1 Tix., AFMLAH &R U#H45(Q = LIA Y2 Fro A EABR S, —H T A FR5x=02F T
BfE R—Y 7325 MKMEITHERLE L, —FH., ZILHEOBREMENHET 5 x =04 TIELD K
TRWH(Q =1.25-1.38A N2 Fr o mERUME N HIET D Z & & Rl L, AR RIHNEHNT F—F
VIRMERERD ANTEANY REHAEEZITO, RELS BN o mE T EMRERERT L LI TW A —vm
MOMFARAEERAAT 4 T 2EZ2 D2 L TERNOHIERMES XOC L E OBIREDFBLN
MHREETH D Z L Bk,

% VY ZZ“Bipartite parent phases in LaFeAsO1 xHyx” (LaFeAsO1 xHx 23R D DORHAH) TIL@ R E 7 %
R—7"L 72 LaFeAsO1xHyx (X > 0.4)DIRIRMES - Mt IEIC DWW Tk~ 7z, FHEFEIFB IR 2 —F
YAE R D 0.40 < x <051 SCOEmMBENE O R IEERL T (AFM2) 2 BLI L 7o, 72 XEEITT 6 i
KERBIRE OE 2B W TIES 547 55 (0rth.2) ~ DR &G iR 2 #e il L=, AFM2 FHH o8k iA
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F— A2 MEx=051128\WT 1.21pus/Fe £ 72V . x=0 O KBBEMEMAFMD) A RTE— AL LV 2
BRERMEERoT-, RPEEEZ LS & Orth.2 fH T Fe 28 As WA DO H L 6T UEEF LA K-
Tk L e oTc, RERNG, ZOORG S RORBEYERRF B EORNMEE LT, MHELLALT
HAEREM, PUEORES T2 LT IEBREMAEET L, EWIET A ERELE,

% L% “Neutron diffraction on electron-overdoped %*SmFeAsO1-xDy” (%%%‘n%ﬂ IR—=vYr 7L
1548mFeASOlfxDxO)EP‘I\i%IEH:ﬁ)VG X — IR EAH Z 7R3 SmFeAsO 1 xHy DI E|IE 1 K — 7 ki
RS A - BERHEIE I DWW TR 7z, KX Sm O 7 I R 125D TR & Wiz, 1%4Sm | Uﬁm
{ZISLTﬁ&L AKRFITEKFBICEIL L CTRELZIT 72, La £ & AR *UJ%{B%-*B%?H?T Sm RIZEBWNT
bR R — 7 1(0.56 < x < 0.82)ITHIEHAFE & fF O SOIRBEMEAH 2 8 L L7, FRIZ. x = 0.73 OFLEHIE D
WRE— A M 2.73uslFe IZEE L, SR EICKIE L Mott ftixik{t L7z 245 REED V27 A N &
BrRiFIE, SRBLREERP TRORERME L RoTc, KRN L, ZIHBEEMEZ RS La R721T TR,
2V i Tozn s SmFeAsO1«Hy & — L A= EAH O il diis (2 1 7 dh ROBBAIERRFF 2 /5> 2 & 2 B
Wz L7e,

% /N E“Hall coefficient measurement on LaFeAsO1 xHy” (LaFeAsO1 xHx @ Hall £2 50l ) T i3 JA B 12
TS & F—E 7 L7 LaFeAsO1«Hyx (0.01 <x <0.66) D ESIEST & Hall REHIER B2~ L, KFE LY
A A DET R—_2 FREIZOW TR, K F— 73 FH0.01 < x < 0.30)D Hall {248/ 5 Fe 247-0 d
BIHERH LA, KFEHEX & KL< —HL, BET A MNIEBRINTKERET F— 2 B
ELTHERET 5 2 &L 2R L72(02 > H +e), x=0.01 ®#ETlL AFML & % — ViR FELL T T Hall 4%
BOBMMAERKB RSN, BAEEBEEZ Fermi ¥ELOREBEENBD T LA VEERET LV EERAET

DR EFIZ, —Ji. AFM2 ~DOHEBIFICIE Hall R OMEHMEIC K& /BT R ON R o722 L
O, AFM2 [ZA B UEERE T, KVRENRLIZE ALY L A REBEMETH D & fbim LT,

%L ¥ “Transport properties of SmFeAsO;xHx single crystal” (Hiff S SmFeAsO1xHx Dl k) Tl
SmFeAsO1-«Hx D Hifk fh B h & & O BRI & Hall FRECHERE RSO W TR~ 7o, G RE ) & AR Bl
B, BRI, 77 v 7 R LTTAH ) &R e blE M 2 RE L, M EREEERE L, &
BAKFEALY 7 Z v 7 A NasAs+3NaH + As, Z W72 & Z A, SmFeAsOooHo107>H A% % 100um 1E & D
EEAE LN, BRI ROT=A Y b T BHMHEPEY/ )L, TNEI 43K & 7.4(T =50 K)
LD ZAESIR SmFeAsOoesHoor D Te (= 44 K, x = 0.07), K& OVHLRE i SmFeAsO 0.7 Fo.05 D B 5 14 (p®/p?°
=84)L I< —FH L7, Hall lIE D RS o 7o F v U 75 EITRIE T 0.11e /Fe & 72 0 | KFIT—H+F
BlVBEF—o&ME L TWD Efbam LT,

% J\E“Origin of AFM2 in the electron-overdoped REFeAsO1 xHy” (& i %] K — 7" REFeAsO1 xHx 2 ¥
75 AFM2 O EIR) T BB BIEIC E S Ny REFR & BRIEY = = #l5E % ) T SmFeAsO1 xHy
OEFIREA AT L, WE K — 7RIS AFM2 fHOEFIZOW Tk ~_7=, KkFEHLIE7 vFE %
B F—=32 MCHWTER F—7 o Fermi 2558 L7z, £TOREK, AFRM2 fHO K & —BT 5 %
AT 4 U TIER N2> 7208, Fermi YEGL %2 532 Fe @ 3dyy KO 3dyz, xWE DR > v SRS I
B R—Er 7ROV RE D Lz, FFIC 3dy #E Tix, T Fe DK v ¥ Vi85
(12 x~05TO0 &R, ZONRY NIELBEFIIHRE > Tz, ?%%;hf: t, ™ % Fe-Fe [ O H$2 5y
(0)&, AsEN LT Fe lCROB 2 MR (> WS LT 2 A, As 2N T DM N E T K —
ULl TRELSHA L, BB ZOEHER D EHBHE LG DITERD iR/ Lol
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TR hoTe, BRSO, BT F—E 712X 5T Fe ® 3d #lE D= )L F—HEMNEL D
Z LT, Fe-As HOILZEREAN L VA A v IC o itk Dbt Hm LT,
55 JLE “General conclusion” (i) CIEIAMFZEIZ I 1T 2 ER MR ERIE L7,
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Electron-doped REFeAsO (RE = rare earth element) exhibits the highest critical-temperature
(T¢)-superconductivity over 50 K among all the iron-based superconductors. This thesis investigates the
superconducting property and crystallographic, magnetic, and electronic structures of the electron-doped
REFeAsO system to reveal the mechanism of superconductivity occurring in this system and explore a new
superconducting phase.

For various REFeAsO1-xHy systems at RE = La, Gd, Tb and Dy, a large extent of electron doping over x =
0.5 was accomplished via the hydride-ion-substitution for the oxygen site, which was three times higher than
the previous doping content using fluoride ion as the dopant. The LaFeAsO1-xHx showed a new
superconducting phase (SC2) with an optimum T of 36 K for the x range of 0.20 < x < 0.45, adjacent to the
conventional superconducting phase (SC1, the optimum T is 29 K) for the x ranging 0.05 to 0.20. Moreover, it
was found that the two superconducting phases in the La-system merge into a single high-T. superconducting
phase with T¢ > 50 K by replacing the La with Sm or applying pressure at 6 GPa. In the overdoped regime of
La- and Sm-systems (x > 0.4-0.5), a new antiferromagnetic (AFM) phase was discovered. This AFM phase
showed a twice larger magnetic moment on Fe than that of conventional AFM phase at x = 0 and a unique
structural transition from tetragonal to orthorhombic above the Neel temperature. It was concluded based on
these results that the highest-T. superconductivity of SmFeAsO-xHx was mediated by the non-competitive,
concerted fluctuations derived from the two orthorhombic AFM phases sandwiching the single dome

superconducting phase.
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