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Abstract: The physics of electric transport in iridate Sr,IrO, has been a long term controversial issue in the field of
5d oxides. A series of single crystal samples (Sr,_.La,),IrO, were prepared by flux method, and their electrical transport
properties were investigated. The results reveal that the sample shows metallic transport at x=0.03. A close examina-
tion of the transport data reveals drastic modulation for the conduction mechanism upon La-doping. For the non-doped
sample, three-dimensional Mott variable range hopping conduction is respectively identified at 7>140 K and
40 K<T<80 K, and thermal activation conduction is revealed at 80 K<7<140 K. For the doped sample, the Mott vari-
able range hopping conduction is only found at 7<90 K, and the activation energy is revealed to decrease with the
La-doping content increasing. In addition, the localization length of the doped samples is found to be much larger than
the Ir-O bond length, which may due to delocalization effect of the carriers in the systems.
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Fig. 1 XRD patterns of (Sr;_La,),IrO4(x=0,0.01, 0.02, 0.03, 0.05)



FoW BoRW, 45: A f7 La B2 R AL & SrolrO, MU IZ R 1003
6 F
10° Fr e (Sri-Lax)lrOs  2.8x102 A (1)
10° :x;gg(l) F2ax0? ¥0.03 prexp 2kgT
10* § —x=0.02 2 12x102 N NN N [T
ok —x=003 1 10° Horbr A N ENEOERE, ks NBURKE S H AL
8x10°* [T N N .
2! =005 b0 x-0.05 B 3(ar)~(e) B2l i =4 L FEBEER(3D Variable
Q 10 E . He N / |
G o ;3(1)( 200 2% Range Hopping, 3D-VRH)H SIS 2], &
~ 1 F
310" ¢ I8 123240,
10° \¥ I !
107 —— p(T)=poeXp(ﬂ) )
102 F ) T
0 0 100 150 200 250 300 po N RHL, Ty AFFAERIL -

T/K

B2 (Sri_Lay)IrO4x=0, 0.01, 0.02, 0.03, 0.05)/] p,, vs T HHZE
Fig. 2 pa vs T plots of (Sr;_La,),IrO4(x=0, 0.01, 0.02, 0.03,
0.05)

From top to bottom: x=0, 0.01, 0.02, 0.03, 0.05, respectively
Inset shows detail of the (Sr;_La,),IrO4(x=0.03, 0.05)

Lu 25V B StolrO, L) p BEAE T FF 55 11 0 1
W, FEHAEMRIRE S p HIEESAHZEOR, A
INAIX 2 AN E ) LG ) . B 2 i RLE
H, ASEIGAZTEARL I IS, WCER AR R O B AT RE AT
TEAF S H AL . ABF A i@ — R 5 L6k
T 18 B FE (St Lay),IrO4(x=0, 0.01, 0.02, 0.03,
0.05) 1) F H AL o 8 i FABE B2 (Arrhenius) 0L &
BHE 3(a)~(e), MR N

HE 3(a)~(e)n] LLE H, KRB EIFESHUE
Al LA ) R 2R PR X (R], 1 BT 15 4% 0O RE 1R
BrER M RE R 2, X R AR TR, AT LA
FIFBIERE 4, IR 1. KIB 005 5 FE 5 10 HSTE
BEN 84.4 meV, 5 Lu 2l % 1) SrolrO, R 1)
BoEfe—3, JEH S Cao S| £ 1 BT RE T O A
WG RO NI, RUIRIS J2 R 5 1 3 B LHE TF
HHEIERRI . BEE La B2 B8N, POE0E e
T PR, ReRBCR N, 5 PH AR AR A — 2.
M x=0.03 B, AR BEIMBEEREAN 4~1~2 meV.
SR L 2R M X 1) R AE PR X B4y, HAR R X S
HLALE I ARANIE W . I 3(a) AT AR L, RBI4FE
AR TE 141~300 K A1 39~80 K AN X & BEAR f H 757
4 3D-VRH ML o 325515 4 R 5 1) BEL I il 28400

T/ K T/ K T/ K T/ K T/ K
0 002 004 006 0 005010 0.15 0 0.5 0.10 0.15 0 006 0.12 0.18 0 0.06 0.12 0.18
© . 4251 (o) o0
-0.8 28K (YOIO/ 25K Oor’o
l F —4.50 l do’°/
-1.6 71K g
67K
-4.75
-2.4 -0-0.02 -0-0.05
30 f -5.00

() 2K
0.8 l
-1.6
2.4 1282
l -0-0.02
-32

0.24 0.32 040 048
V4 | K14

0.28 0.42 0.56 0.70
T4 K14

0.28 0.42 0.56 0.70
T4 K14

0.28 0.42 0.56 0.70
T4 K14

0.28 0.42 0.56 0.70
V4 ) K14

K3 (SriLa))lrO4x=0, 0.01, 0.02, 0.03, 0.05)] Inpy, vs T BHZEFN Inpyy vs T4 #H L DL K 5 7 28 P44 i 2%

Fig. 3

Inpas vs T and Inpy, vs T plot of (Sry_La,),IrO4(x=0, 0.01, 0.02, 0.03, 0.05)

Upper level from left to right (a)-(e); lower lever from left to right (a;)~(e;)
Straight lines (a)~(e) are fitting of data following Eq. (1), straight lines (a,)-(e;) are fitting of data following Eq.(2),
with vertical arrows mark for the corresponding temperature
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Tablel Fitting parametersto the thermal activation model and 3D Mott variable range hopping
model for single crystal (Sri_4Lay).lrO4(x=0, 0.01, 0.02, 0.03, 0.05)
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(T marks the high temperature region fitting data of the x=0.  marks the high temperature region fitting data of the x=0.01)
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