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Pressure Effect on Electrical Resistivity and Magnetic Susceptibility of

Newly Discovered Iron-based High 7. Superconductors
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Electrical resistivity and magnetic susceptibility measurements under high pressure were performed on iron-
based superconductor LaFePO and LaFeAsO,_F, system. A steep increase in superconducting transition tem-
perature (T,) was observed for LaFePO and LaFeAsO,_,F,. Pressure-induced superconductivity was confirmed

in undoped LaFeAsO and SrFe,As, by electrical resistivity measurements under high pressure. X-ray diffraction
measurements were also performed under high pressure up to 10 GPa for LaFePO, LaNiAsO and LaFeAsO,_F,
system, where the anisotropic decreases of the lattice constants were observed with applying pressure. Recent ad-

vance in the high pressure reserches for iron-based high 7, superconductors are also presented.
[electrical resistivity, magnetic susceptibility, piston-cylinder, cubic anvil, diamond anvil cell, superconductivity,

x-ray diffraction, iron-based superconductor]

1. FL&IC

PR F S IR AR AT 2008 4E 2 HICHT TR
ZOME 7 N — T ) LaFeAsO,_F, T T.=26 K O#B
EEEFR L L& hic[l], HRFOHE
HAEED, BEEWESEDOS T Tl 1986 £ O
(bR EE TS AR % b 2 B BRI £
NTW5b, WADTIV—TTiL, 1986 F DAL
YREEEAR RS LY ChE T, SEIE A
WK REERERTO C LIC LD, EBIBEED
MK E L b TER[2], BRIEMZIZL
O, WE, RV, RKRES, X FREHT,
R TFRRET R & OBERIESY, LV EWENT,
FOREICHERT O -0, EEEL &, P
DT &Iz, SR TIIRWEICR I 5 uRiE
PO RICE D F v VTR F =T SNBEENEH T
bo 1 DOWBICH LT, F—7 8 &BEHEBR
BT, OME» S, 7vXx—F—7, Rkl F—7,
F—=N—=F =T EMIh, &#F—7TT 3Rk

iz &%, %72, SBLWIBIEBAORS S
RS THY, EINTGUERITEN LD S
MIZKESHEMSINAME L RT T &b, EAT
TREMMAPERL, EEEICELFY YT F—
TEEBOGRE L /-LT EEZ LN TS, FE,
TUA—=F =T OREICENZ N % & BIUZED
FHTHH Co-OMICFX VT HF—TIN T AT
ERTB, =, mEF—F, A——F—T Dk
RRICHKR L T, T, BENICH L TRA T 52 &0
BN TV 5, ESETFOR—IVERBBRIE D i

For ) TREPEETTHENGT S I EPHERINT
B, TREBRICLAF VT F—T LENRED
B EMIC OV TS h TE (2], £/, R
CHBIEERTFH SN TV A VS X —BILY
Sr14-+Ca,CupyOu 1, TEHREHUC K 5B EAL 2
LS, ENCRORER (5% —H) OBRMEEY
ZASEH T LITRD, Rt TidE—, ENT
TORBEERREEL TWA[3], TOLKSICEN
BWEOETREY KE LS R BT A—RT

T156-8550 HIRUERHE AT Kb Bk 3-25-40  H AR SCHAA My Riaft
College of Humanities and Sciences, Nihon University, 3-25-40 Sakurajosui, Setagaya-ku, Tokyo 156-8550

* Electronic address: hiroki@chs.nihon-u.ac.jp

EEF DR & i Vol. 19, No. 2 (2009)



1

B, FETELEW T, (134K) % E> Hg 280
it %) HgBa,Ca,Cuz;Og Tid# 30 GPa InE+ % C

LICEDIBICEVIAK ETT. AN+ A2 &
NIE ST\ 514],

2006 4, R TERZOME 7 IL—T7I12LD,
P N — 2 & |72 LaFePO THEE A TRT Z & A
WMEIN[5], T3 5~7TK &, SFLrEizn
2, ALY L RIS IRORSE S L 52 L
5, EATTORGHEMC LD, BTRESKE
BEL, T. R ERTLDOTEZVWREND T &
BFEES N, M7 IV—7 LR THRESERE A
A—1 Ll MEEBROKEE, T.H K& AT
% EREIIE N, BHEOHES T — 2 OBEL
DT W& A, 2008 4E2 A2, M%7 L —
TR U A s % ¢ > LaFeAsO_F, 28 T,=26 K
DBEE R LR LI[1], FNETORE
fEp o, FxrD 7 IN—TTiFWHERE L LaFeAsO,,
F, O RORMEZBIEBEL, SETTT. 1%
FEO 26 K 2 BBt & R\ Tl D 43K £ Tk
ATHTErRR 6], ZOK, Hix5HEME
WEHFFOPRBIEAR PV OLRR I N, 5
G E S 11 B, 1227, 11 A, 111 A
I N T\W5, LaFeAsOF, 35 L U LaFePO
BFUNETH L, WFhd 7 =4V 4 HERIC
BORL L 7ok 72k = v 7 IVOIE TR TR IERIC 7% -
THBEESNREE L TWb, ARTiEk -~ Ot
OIS, AICER SN, v THRAESH
72 122 B rpi I HEBREE R A BN %,

2. 1111 BBREEDOENHR

2.1 LaFeAsO,F,

LaFeAsO_F, (T c#ifi F A ic (La3*02 )+ @ &
(FeAs) " BOAXZHICERB L -BREST LD, T
FEH N/ (La3r02) " @D (FeAs)  BICHE
FrBE L BEELRT, BREEY "L, ETH
EL 2RI TH A L, [REMmMICMOBE»HE
RIBEEES (F—7) Sna T ek d, SRILwiBE
HRE OBLSITE WD, SOBBFRES /v F—
7 (BB OIFBEEROWMN R #EETH &
NEW RSP S, E<HLOETIRENED
LTCWABRERAD D, WEICOWTO [HE] O
AL L TR &L ToOFRMED Bithh 5K &
TIEHDREE 5> TW5h, LaFeAsOF, O T, i3, F
F—=7ICEC T, FBIRE (x=0), T,=23K D

B DR & Bl Vol. 19, No. 2 (2009)

D77 A LOBEREEE S L OZOFIRMEICIR > THEE ATV ET

0.06f LaFeAsO, . F .,
C
30.04f
=
3
w
8
o= 0.02F
0 L L L
0 20 40 60 80
Temperature (K)

Fig. 1. Electrical resistivity of LaFeAsO, gF, 1, for each

pressure. (ref.6)
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Fig. 2. Superconducting phase diagram for LaFeAsO,_,F,.
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Fig. 3. Electrical resistivity of undoped LaFeAsO for
each pressure.
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Fig. 4. Superconducting phase diagram for LaFePO.
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Fig. 5. Superconducting phase diagram for LaNiXO (X
=P, As).
Table 1. Linear compressibilities, compressibility and bulk

modulus for LaFeAsO,_F,, LaFePO and LaNiPO.
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Fig. 6. Superconducting phase diagram for SrFe,As,.
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