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Muon-spin relaxation studies of the pyrochlore iridates Sm2lrO7, Nd;Ir20O7 and
(Nd1+Cay)2Ir209
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Pyrochlore iridates, Relr20v (R = rare-earth elements), provide an ideal platform to
investigate novel topological phases build upon the network of the corner-sharing tetrahedra
structure and the large spin-orbit interaction drawn from Ir 5d electrons. These compounds
undergo metal-insulator transition (MIT) across the rare-earth series at room temperature. With
increasing the ionic radius of A3*, the temperature of MIT, 7k, gradually decreases and
disappears between &= Nd and Pr.

This thesis describes SR studies on the pyrochlore iridates Smalr:07, Ndalr:0+ and
(Nd1.xCax)elreO7. Smelrs07 and NdeIrz07 are particularly attractive because they lie in the
boundary of MIT and undergo the magnetic transition with MIT concomitantly at 7d1 = 117 and
33 K, respectively. By means of #SR experiments, we confirmed the appearance of magnetic
long-range ordering (LRO) of Ir moments below 7\ followed by additional LRO of Nd/Sm
moments below about 10 K. The all-in all-out (AIAO)} spin-structure was confirmed to be the
most convinced model to explain our #SR results. We compared observed internal fields at the
muon site to those estimated from dipolar field and density functional theory calculations, and
confirmed that lower limits of magnetic ordered moments were 0.12 xp/Ir®t and 0.2 up/Nd3* in
NdolreQ7 and 0.3 wn/Irt* and 0.1 ws/Sm3* in SmalraO+, respectively. By further analysis, it is
concluded that the spin coupling between £ and Ir moments should be ferromagnetic for
NdzIr207 and antiferromagnetic for Smalr2Ov, respectively.

The hole doping on Ndelr:07 via the Ca?*-substitution for Nd3* was found to suppress a
LRO of Ir magnetic moments. It was also confirmed that Nd moments keep undergoing the LRO
below 10 K in (Nd1.xCax)elr:0O7for x < 0.03. No clear indication of the LRO was observed for x =
0.07 and 0.10 down to 0.3 K, except for the appearance of the slowing-down behaviour in the spin
fluctuations below 2 K, signifying a possible occurrence of a magnetically short-range ordering
(SRO). The magnetic phase diagram of (Nd1.xCax}2Irz07 was proposed on the basis of the present

studies.
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FAREET, Tad LAY EME (SR ) SWERBEHTERIE>T, L7 —ARTEEDNIDO
ZOTFHA )T ABRENTH D NdelreOq & Smelr:0712 8175 In/Nd/Sm D #EIEIRIEEZ R~ £, -
R L7 (Nd1.xCax)elreO7 IZ BT HHIEEF— W IEOCRFEZMARELZ. X170 I LELMT,
FEIRY RECHAGDEABEAE X > TERAHYE - BTFREERRTS, h HFRRELZALE -
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AEEEREOUBEBERZINTSD, HRBHENETFROEREZEANTHHEARLL THHINTH S,

AR EE, AT AOR-N=2x 7 —FKEH (PSD IZBITHHERKI o E—LEM, Ndelr:Or &
SmolyeO7 128175 I 23 AL E ORI 2 FHANZNET 5 2 L12 & » THAERE = P8~z , Ndalr07
ZRLTH, 8K TeREBRAEZE2EITEEDII L PREABFREZRBETLZENREIN—T ORI
RIad r 2RAWARTHEMEMNSREINTHAEY, BERETOMEIZLD Nd OBERIFRESEEDZ
FoRERIEEILT I EEFROLEL A SmeleO4 0B 0TI, H117TK TR HeRBfRbEREESIC Ir
GREIFIRIBER AT 5 Z L 2MRL . @BRBBAEEE & r OBMTRIERRANAT T2 078 0) 29 ABLEDIZBT
B-ORIIBLWTHEBL TRAETHERTHL LmMTE, T, M OK BTIZHWTIE ad I LEls
BUHHE@ESMPTHIEERRAL, Ndelre07 12 R 5N 50§ & AAIZKIE T Sm BEE— A > b ORFRIE
BENLZEEHOMILE, ZNIEED. L7 —AOBEHFEREBEIN 2 IZRETAEDOTHD LMD
HalEshiZ, LT —2& lIZBITH5BMAHERNHBEIN TS HOXDEHEMZNAT NSO TH LT EER
Bl ZhomiEREH L, iNd/Sm OMEET-A X FOREZITHRTS/L0I12. HEAMEEEM
WEIatAEOREET >, TOHBE D ELT7—AMBMHETLF IRy FIEO 3@ &0 LIz 3 a
dREETHIENNFEENSEZEERWELE, ZOI 2T HBREFERLERETFEBHTEEZF ERKE
REtbmBaEEsZ k> T, I/Nd/Sm TSN ABEETE— A NOREZOTFTREZ AL Z &I
LI, £ Ir £ LT —ZADOAE HEIREN Ir-Nd GBS IBRBENTH S —F. Sm-Ir TILR MEEN
ThaZELEERNE L.
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