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Universal sign change of thermopower

] T T T T
4 | CaD-Y1236
| : 1| @ Honma

—_— — — 1| srD-La214
¥ 5290(]31)1) = 392exp(—19.7Pp M 1< cooper

(0.01 <P <0.21) | A\ Nakamura
. i pl T

O Nishikawa
[0 Zhou

V Kakinuma
100 3 : 1| < Johnston
S : : 1l O Xu

: ; 1 O Park

1 BaD-La214
@ Zhou

|| oD-La214
Y% Yu
CeD-NdSr214
/A Ambai
SrD-LaNd214
] V Takeda
| | cp-Bi2201
B Smits
Q @ Devaux
OD-Hg1212
¥¢ Fukuoka
1| oD-Hg1223

1| % Fukuoka
1| CD-HgFel212
QO Kandyel

—— 5P ) =40.47 - 163.4P
OF (0.21<P <0.34)

N sign —

change

-10

pl

Sunday, July 5, 2009



Universal sign change of thermopower

(a) (b)

L) v T T T
| ][cap-v1236 150 —————
| : 1/ @ Honma -

— — 1 |SrD-La214 -
¥ —_— SZ9O(P,,;) = 392exp(-19.7Ppl) 11 q cooper X Poiot. — 022

L
8
/\ Nakamura i p
(0.01<P <0.21) 1| O Nishikawa 125 L \
P P O Zhou i
8

V Kakinuma
100F ; 7| <> Johnston
L @ y. B 1 O Xu B
- Y 1| O Park 100 +

1/ BaD-La214
© Zhou
|| oD-La214
% Yu
CeD-NdSr214
/\ Ambai
SrD-LaNd214
] V Takeda -
| | cp-Bi2201 50 |
B Smits L
O 1 @ Devaux
1| op-Hg1212
] Y% Fukuoka L 4
1| OD-Hg1223 25 .
] Y% Fukuoka R
1| CD-HgFel212
1! O Kandyel

@ single-layer HTS
® double-layer HTS
O triple-layer HTS

max
T
C
~
()
!

—SM(PPI) =40.47-163.4P
o (0.21<P <0.34)

- sign —

change

-10F

0.0 0.1 0.2 0.3 0.0 0.1 0.2 0.3

pl

Sunday, July 5, 2009



Universal sign change of thermopower

(a) (b)

L) v T T T
| ][cap-v1236 150 —————
| : 1/ @ Honma -

— — 1 |SrD-La214 -
¥ —_— SZ9O(P,,;) = 392exp(-19.7Ppl) 11 q cooper X Poiot. — 022

L
8
/\ Nakamura i p
(0.01<P <0.21) 1| O Nishikawa 125 L \
P P O Zhou i
8

V Kakinuma
100F ; 7| <> Johnston
L @ y. B 1 O Xu B
- Y 1| O Park 100 +

1/ BaD-La214
© Zhou
|| oD-La214
% Yu
CeD-NdSr214
/\ Ambai
SrD-LaNd214
] V Takeda -
| | cp-Bi2201 50 |
B Smits L
O 1 @ Devaux
1| op-Hg1212
] Y% Fukuoka L 4
1| OD-Hg1223 25 .
] Y% Fukuoka R
1| CD-HgFel212
1! O Kandyel

@ single-layer HTS
® double-layer HTS
O triple-layer HTS

max
T
C
~
()
!

—SM(PPI) =40.47-163.4P
o (0.21<P <0.34)

sign —

change

-10F

0.0 0.1 0.2 0.3 0.0 0.1 0.2 0.3

pl

T
1 - Tmcax =82.6(x - 0.16)".

c

Sunday, July 5, 2009



Universal sign change of thermopower

(a) (b)

L) v T T T
| ][cap-v1236 150 —————
| : 1/ @ Honma -

— — 1 |SrD-La214 -
¥ —_— SZ9O(sz) = 392exp(-19.7Pp ) 11 q cooper X Poiot. — 022

L
8
/\ Nakamura i p
(0.01 <P <0.21) 1| O Nishikawa 125 L \
P P O Zhou i
8

V Kakinuma
100F ; 7| <> Johnston
L @ y. B 1 O Xu B
- Y 1| O Park 100 +

1/ BaD-La214
© Zhou
|| oD-La214
% Yu
CeD-NdSr214
/\ Ambai
SrD-LaNd214
] V Takeda -
| | cp-Bi2201 50 |
B Smits L
@ Devaux
1| op-Hg1212
] Y% Fukuoka L 4
1| OD-Hg1223 25 .
] Y% Fukuoka R
1| CD-HgFel212
1! O Kandyel

@ single-layer HTS
: ® double-layer HTS
° 75+ O triple-layer HTS

max
T

—S”“(Pp,) =40.47-163.4P
o (0.21<P <0.34)
i

sign —

change

-10F

0.0 0.1 0.2 0.3 0.3

pl

Sunday, July 5, 2009



How valid is the thermopower doping scale?
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How valid is the thermopower doping scale?
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Why?
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S=V/AT

entropy per carrier
particle-number conservation
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Thermopower Primer
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S must change sign before x=1/3
(atomic limit)

experiments: x_c=.24
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Hubbard Model
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L= 2(t/U)f(x)
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Sigh change of S|===>1."
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