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Thermoelectic Conversion Elements
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n-type thermoelectrics;
Ruddlesden-Popper phases
of manganites

(AE,RE)n:1MN Oy 14 o o
AE: alkaline earth 5
RE: rare earth \W

MnO, octahedra ® @ |
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n-type & p-type conductivities
IN manganites

AEMNO, REMNO,
CaMnO, LaMnO,
SrMnO,

l n-type p-type l
hopping of e, electrons hopping of e holes
Mn3+--O--Mn4* Mn4+--O--Mn3*
tZQSegl tZQSegO tzg3eg0 t293egl
o n/2(n+1) n/(n+1)

RE content x in (AE,,RE,),.;MNn O3, .,

4 3.5 3
average Mn valence



How to Apply Chemical Pressure
to n-type manganites

(AE,,RE,) .;MNn O, ., with 0<x<0.5n/(n+1)

/present work
AE: (Sry,Ca,)
e (A)
Sr 1.31
\Ca 1.18 (90%) )

' ' Lla 1.22

/previous works
RE: (La; Nd,)
ke (A)

(Lu  1.03(84%)

1) large amount of AE (small amount of RE)

2) no f electrons

3) stable solid solutions of Sr; ,Ca,MnO;with O<y<1
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Change In Crystal Structure: 6/12
Evidence of Chemical Pressure
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Ca CONTENY'y S. Hirano and J. Sugiyama,; in preparation for publication.
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Metal-to-Insulator Transition In

7112

SIp.92.yCa,Gdg sMNO;

| by Chemical Pressure

Carrier concentrations
are roughly same for
all samples.

S. Hirano and J. Sugiyama; in preparation for publication.
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ASYMMETRY

Magnetic phase diagram & preliminary
USR of Sry4,,Ca,Gdg osMNO,

Metal Insulator
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ASYMMETRY

42

no
precessions!

ro.82C8p 1Gdg gsMNO4
4 ¢ F-uSR |
'
% 25K
38" |
36/ ¥

Inhomogeneous H,;: phase separation ?
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Proposed Experiment
Hi.. of ((Sr,Ca, ), RE,),;1Mn, O5,,, as functions of;
temperature

Hext
chemical pressure (tolerance factor I')

layer number n

Purpose: detailed magnetic phase diagram

113 F(G+F?) Intermediate(?) AF(G+C?)

327
214

ﬁ/
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Correlatlon between I\/Iagnetlsm & Transport Properties

107 ¢

o { |optimal value of I
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- | | phase boundary
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i e Is competition between
o = AF and F significant?
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S. Hirano and J. Sugiyama; in preparation for publication.



10

POWER FACTOR (Wm 'K™")
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Thermoelectric Properties of
(AEl-xREx)n+1MnnO3n+1 with x~0.1

| | ! | ! |
at 573 K o

_4 | _
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© 3271 x~0.1 A-:

-7 L | L | L ] ] ] L
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TOLERANCE FACTOR I

Similar relationships
are also observed for
the R-P phases of
n=1& 2; 214 & 327.

1 B

role of magnetism ?




Required Beam-time & Equipments™™*

@samples:

temperature range:
beam-time estimation:

"

5 samples of Sry ,Ca,Gd, ;sMnO; (0<y<0.92)
5 samples of (Sr,,Ca,),,Gd,MnO, (0<y<1, x~0.1)
5 samples of (Sr,,Ca,); ,,Gd,,Mn,0, (0<y<1, x~0.1)

2.5-300 K

(45x25x15x2)/( 12 x 60 ) ~ 48 shifts

» H& T ranges
» samples
——» points/H&T range
minutes per temperature per sample

~

/

rough schedule

-

~

week 1st. 2nd. 3rd. 4th.

temp. 2.5-300K 2.5-300K 2.5-300K 2.5-300K

field ImT-0.1T ImT-0.1T afewT afewT

equipment cryostat cryostat cryostat cryostat

spectrometer Omni, Omni’ or LAMPF Helios or DR

measurement ZF/TF/LF ZFITF/LF ZFITF/LF ZFITF/LF
M15/M20 M15/M20 M15 M15

\channel

S




High-temperature Transport Propertles

How to control “chemical Sro 0. yCa Gdo 08|\/|no3
pressure” for improving
thermoelectric properties?
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