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ABSTRACT

The thermoelectric power, dc conductivity and magnetic properties of the cubic La,;TiO, g4 were investigated. The thermoelectric

power was negative below 350 K. The measured thermoelectric power of La,3TiO,g, increased linearly with temperature, in
agreement with model proposed by Emin and Wood, and was represented by A+B7. Temperature dependence indicates that the charge
carrier in this material is a small polaron. La,;TiO, g, exhibited a cross over from variable range hopping to small polaron hopping
conduction at a characteristic temperature well below room temperature. The low temperature dc conduction mechanism in La,;
TiO, g4 was analyzed using Mott's approach. Mott parameter analysis gave values for the density of state at Fermi level [N(Eg)]=
3.18x10% cm™eV™". The disorder energy (W,) was found to be 0.93 eV. However, it was noted that the value of the disorder energy
was much higher than the high temperature activation energy. The exist linear relation between log(6T)2}F 1/7T in the range of 200 to
300 K, the activation energy for small polaron hopping was 0.15 eV.
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Fig. 2. Magnetic susceptibility vs. temperature for La,;TiO; g4.
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Fig. 3. Thermoelectric powers for La,;TiO, g4 as a function of
temperatures. The straight lines are the Wood and Emin
relation fitted to data between 150 K and 300 K.

250 300 350

SERREEEE

£ Y5 7Hinequivalent) site7+2] hopping®ll &J&
o|t}. A= carrier’} small polarond 73-% B&¢]
uj - FQ 35k Fig. 3¢ Uehd Aoz ozl
0.139 uV/K*01 1Tk Wood9t Emin'®e] ®.310] rrJré B:
(hs2WQqE)) O 2 R & 9T}, 1714z Aol
2, J= AU polaron band %), ¢= A3, ky=
Boltzmann’g5®, L8] 3L E,%= small polaron 2% o =]o]
o AEZAFERH DA LayTiO, ol E, & 229x10"
erg_lgi Uelon, g7 LnoEHOZHE
LaysTiO,y 548 A%
29 Uk
Thekol| Lay,sTiO, .2 A% carrier’} small polaron! 73
- AFAEEY noEde o 2ol VERd 2
t}. Small polaron hopping”] 7= ZA @< (adiabatic)s} B]
G (non-adiabatic)2.2 8 & 4 <t} Emin Holstein

o] o5tH @< hoppingd] 4% 4%@5%9] 2EoE

carrier’} small polaron®-2 ZH 8 <

221929
__l_ocne a, Vol (_ E, )
O hen™ ks P\"2k,T @
T e e ARAESY SrelEygeD
2 2 12
()L )
Ok \Wiky) TP\ T2k, T &)
o= UFEP’” T A A71M 2 polaron®] H, o=
3leF, a= hopping712](=polaron®] WH3), ki Plank’d4 =
Eb— Vg = e phonon F=T}=o]t}. A% carrier7} 24}

o] S Jdrc} w=r) o) Fol Zx}e] olellattice relaxation)
o] HAEL7] o] A site 7Hl 4= Z#l 2] A3 hopping®]
WA EHA =W, olul A= carrier®] hopping U A|=
1<) rigid lattice®] band 2] Hute] S FEA @t w}
2}Al polaron®] hopping oNUA|= 2Wy=E,2 HIAE &
Jrt. B Ae] A9 A% carrierd] FAH YL ALY o]¢k
Hr} »=2]7] oo @ el vl3ted polaron®] hopping
A=A 7} =t

Fig. 39l= ©¥€ hopping (2)3 ¥] ©@¥ hopping (b)A]<]
17‘?%41-:-%4 QEJ E4% YeRdT. SA 228 9]0
= SITiO 5 2 CaTiOz 5 53 €8 94-4d
=384 58 #SHA Iy Fig 3°ﬂ"1
200K ol]4e] 2xgdoX F model
2T S UH% AXNHO 2 fitting

Hi S & g doh 28 HEAE V1S A
&7] 95t 229k 3l TFE AFEAFE 24}
= 7o) uigslelel AFE¥ T Fig 3@olA B3 &

& hopping 2722 HE €oJZl small polaron®] hopping
energy Wy 0.15eVSTh WA 8] @ 7oA doizl
hopping A& 0.152eVSL



La2/3TiOZ'84 kﬂa}";ﬂ,.{\—g] @7 ]@E‘E‘)‘E,‘ 861

Ol

La,sTiO,4,2] A% carrier’} small polarony-2 38 k=
Fo W ol vt A 4e] A7)0 small polaron
9] hopping A& ¥wsh= Aotk A= o 7

gt electron-phonon & 280 LS 749, E FEH A
el &4 A5AA B F 3L electron-phonon
TAgo o]sted A Pxo] WMo ot AyAFE A

AR 23 =) o)uf carrier?t ZA)=(lattice distortion)
of 93l AAE F YRH(quasi-particle)’} polarone|T}, ©]
uj YA E polaron®] AAFZRe] FHA unit cellol] 413} =
o] A= A5 small polaron©|2t FEc}. wehA] HxA
=%} carrier?] hopping A& vlZsl= AL carriere] &
g Hreted g 88 A== ARSEY. 4 ()9
A BE8E A3 Zol Axge] 2RoEH o2 RE dof
Z  pre-exponential factor O'ex=k3/nezapzv0=5.l><104 Q!
em KAtk TiFl 2F81Ee] v7t =108 Hz AE2 By
o] 9lem'® o]27<l polaron?] FE ng Atz 9
sted AAE T o] 29 F22 A6 Lay,TiO, e8]
o]274 polaron?] FEE n=27x10" cmolt} 2] )&
FE] Ao}A pre-exponential factor, vy L& ng ©]-&3t
Lay3Ti0,5,2] hopping A=) E A4te A3} o 3.19A2
2 AANFRT A4S & T Aok A= carrier®] hopping
A 7F ARt Avhe A 71 EX 02 LaysTiO g
9 AL e FES bandE 7HRE AAA7F ofd
narrow band® 7Hd ARA 2 Alg g0

Small polaron hopping 717941 ¥] ©&& hopping®] &
Ast7] Ystedrd= 24 hopping AFO|EZFE] AR AT Q
Zx(electron transfer integraholl tigk 2 7bA] Aghd Q4
g tkEslodol s} ghebol]l LaysTi0, 8 A7 E7} H]
@< small polaron®] hopping®ll ¢]3te] o] FoXthH o
3 e 273L wEFojof Hp 0

J<4W,
J«p=kyTW/m)" " (hvy/ m)"? )

Polaron band¥ J& 4](3)lAd & 4 ). 8] &g
hopping®] A &-&9 2T oEAHOZRE oz pre-
exponential factor G,,=(ne’a, lkg) (I Ih) (20 Wpkg)'*=1.09
x10° Q'em™'K¥*® YJERG 2™ pre-exponential factorZF-
B 737 = 075eVATE o] #e E71dY¥e] 29
24 A ()9 B E AL Jo AT Fhelth AR
A=ge AFe YA To Al ZA &y &1
Ao Ago] AA AEFA e} LaysTiOe 7t A
AALS 7ged o A4 Aol J= v g
Qe Aoz AlgHT 4] 4b)e] $-H9] ¢=0.025eV
ALZ A 5 HYNA H dE 27148 BE53A] X
sho}. weEbA LaysTiO, e8] 71 Ew @ small polaron
of ojdte] Aju W=t} AlgET]

Fig. 3o vehd A3} o] AFHEE] LxEHS

o

8.0x10° |-

6.0x10° [

4.0x10° [

s(@'em’™)

2.0x10° |

0.0 |

50 100 150 200 250 300 350
TK)

Fig. 4. Electrical conductivity for La,;TiO, g4 as a function of
temperature.
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