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B.B.lUmuar + Fundamentals of Thermoelectricity

1. OdpdhekT 3eebeka
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B. CBepxnpoBOAHUK:
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Puc. 60.1. a) CepXmpoBOAHMUK, Y€pe3 KOTOPLIN UAET NOTOK Terwia @, Ty >
> To; 6) 5KBHBAJEHTHAA CXEMA, CBEPXMPOBOAHKUKA, KOHIILI KOTOPOr'O MMEIOT
pasHyo temneparypy (R, — colpoTuBieHue 006pa3na B HOPMAJbHOM CO-
crosHun, E7 — tepmo-3/1C, aencTByoman Ha HOpMaJabHbIE BO3OY XK IeHUA ).

MOXXHO N1 N3MEPUTb TEPMOINIEKTPUYECKUI 3(P(heKT B CBEPXMPOBOAHMKE ?



15 Puc. 61.1. Ceepxnposojduas «Tep-
// 7 I Monapa». Bo BHyTpeHHem TNOJOCTH
BO3HMKAET MarHUTHBIM MOTOK Pp,
NPOIOPUNOHANBbHLIN PA3HOCTH TEM-
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Ecmu npeamonoxuts, 1To ¢ ~ 107 (Om - M)~ !, a ~ 1079 B/K,
ng ~ 1028 M3 To pna $r /AT monyduMm BEIUHUHY MOPALKA 107°®
Ha KeabBuH. VaMepeHue Takoro moTokKa HAaXOAUTCA Ha Npejeine BO3-
MOXHOCTH CKBH/A.

IIpu npubauxennu K T, apdexT O6yAeT YBEARIABATHCA

3KCI'IepI/IMeHTbI OblN NMNpoBENEHDLI

3apapunkuu H.B. ITucoma 6 2KITD, 1974, 19, 205.

Van Harlingen D.J., Heidel D.F., Garland J.C.
Phys. Rev., 1980, B21, 1842.

1 nokasasinm adopekT MHOro 60/bLLINK, YeM NpeackasaHne Teopun !
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“HenpaBunbHaa” 3aBUCUMOCTb
oT T -T 1 obWwii MacLuTab

Kyaa 60/bLie oXunaaHui

Magnetic flux generated in a bimetallic InPb superconducting
ring upon the application of a thermal gradient.
[van Harlingen, Heidel and Garland, Phys Rev.B21, 1842, 1980]

oueHb MOZIpoOHast U UHTepecHast paboTa !

HepnaBHME NONbITKN OObACHEHUS:

J. Kolacek and P. Lipavsky, Phys. Rev. B 71, 092503 (2005).
V. L. Gurevich, V. I. Kozub, and A. L. Shelankov, Eur. Phys. J.

B 51, 285 (2006).



2. APpgekT HepHcTa

A. HopmasibHbI MeTauin
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daKTUUYECKM N3MEPSIIOT NONepeyHoe HanpshxeHne NPonopLUMoHasibHOe
rpagnMeHTy TeMmnepartypbl NPy OTCYTCTBUM 3MIEKTPUYECKOTO TOKa

Nernst signal:
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5. CBepXxnNpPoBOAHNK B CMELLIaHHOM COCTOSIHMM: 3dddDeKT HepHCTa 13-3a ABUKEHNSI BUXPE

I'pasyieHT Temnieparypsl IIPUBOAUT K CUJIe, eHMCTBYIOLLel Ha BUXPb: Fn’q =-VTS, ¢

S, 1s the entropy transported by a single vortex

-V, T -V, T
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L8 oo Figure 9.6 Nernst signal in the mixed
[ s e g state of a high-temperature superconductor.
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o H2 CpaBHUM C 3KCNEPUMEHTOM:

Szrorc ~ _Eé:z

oT 8x Universal Bound to the Amplitude of the
Vortex Nernst Signal in Superconductors
A. Sergeev, M. Reizer, and V. Mitin, Europhys. Lett. 92, PHYSICAL REVIEW LETTERS 126, 077001 (2021)

27003 (2010).
TABLE I. The peak Nernst signal in superconductors belong-

ing to four different families: SrTipgyNbyp 053 (Nb:STO),

(a) - STO (T.=0.35K, B=0.04T) —— MoGe (T =6K, B=4T) | FeSe ¢ Tey4(FeSeTe) [28], k-(ET),Cu[N(CN),|Br(x-ET) [29]

| =0=1nO,_ (T.=1.2K, B=0.2T) —sm— FeSeTe (T ,=14K, B=24T) |
12 k-(ET),CuN(CN),]Br (T =11.5K, B=2T) J
—0—LSCO (T =28K, B=12T)

—O0—BI2212 (T 292K, B=12T)

and La, 4,51, sCuO,(LSCO08) [30]. Also listed are sheet
resistance per layer (resistivity divided by the lattice parameter
along the orientation of magnetic field) measured at the tempera-
ture and the magnetic field corresponding to N = NP¢% and the
deduced entropy per vortex per layer (see the Supplemental
Material [16] for a discussion of the available Nernst data).

C 8- .
:;L 1 .T(. INpeak c ppea.k / c S z]feet
E’ Compound K] [#/K] nm (k2] [10-% J/K]
5 . Nb:STO 0.35 11 0.39 2.6 0.89
] FeSeTe 14 4 0.58 0.86 0.96
k-(ET) 11 6.1 2.9 1.31 0.96
] LSCO08 29 9.1 1.2 2.12 0.88
0- 4
0.1
T(K) 2KcnepuMeHTas/IbHOe 3HauyeHune S¢

MeHbIIIe TeOpeTUUeCKou oLieHKH B 50 pa3



B. CBepxnpoBoasLmi MeTann Bbile T_: pyKTyaumoHHbI 3thdekT HepHeTa
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Vortex-like excitations and the onset
of superconducting phase fluctuation

Z. A. Xu*f, N. P. Ong*, Y. Wang*, T. Kakeshita & S. Uchida} (2000)

* Joseph Henry Laboratories of Physics, Princeton University, Princeton,
New Jersey 08544, USA

Figure 2 Log—log plot of the anomalous part of the Nernst coefficient. v — », versus T
in LSCO is plotted for samples 1-5, with x(T,) = 0.05 (<4K), 0.07 (11K), 0.10
(27.5K),0.12 (29K) and 0.17 (35.4 K), respectively. As x decreases, the rate of decrease
of » above T, (arrows) decreases, while the onset temperature increases.

Hab6noaeHve curHana HepHcta npy T MHOro
Bbillle T_MprBE/IO0 aBTOPOB K BbIBOAY:

‘B BTCI1 Buxpu cyLiecTByoT npu T >> TC !
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Figure 2. Sheet resistance, panels (a) and (c), resistivity, panel (b) and Nernst
data shown in panels (d)—(f) as a function of temperature for Nby 5Sigs,

La1_94Sr0‘06CuO4 and IIlOX.

00 05 10 15 20 25 30

T(K)

Nernst effect as a probe of
superconducting fluctuations
in disordered thin films

A Pourret et al 2009

New J. Phys. 11 055071

Bonn3n TC
SC 2

B 6rx 2’

Ussishkin I, Sondhi S L, Huse D A
Phys. Rev. Lett. 89 287001 (2002)

DyKTyal[iOHHbIN
BKJ/1aJl HE COZlePIKUT
thakropa T/E_ <<1



it —s—Nb_. Si . [lBa Bonpoca:

1) Kak onucarb noBegeHmne
donykryauum npn T >> Tc
BNb _Si?

2) 4TO NPOUCXoaAUT B
InOX ?

sC
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Figure 6. Peltier coefficient —- in the zero magnetic field limit plotted as a
function of temperature for Nby 15Sipgs and InO,. The data for Nbyg 551y g5 are
compared with USH theory.
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107 (a) [\'bn_lssin_aﬁ
OTBeT Ha Bonpoc Nel

/H (WA/KT )

Serbyn M N, Skvortsov M A, Varlamov A A and Galitski V
2009 Giant Nernst effect due to fluctuating Cooper pairs in
superconductors Phys. Rev. Lett. 102 067001

Michaeli K and Finkel’stein A M 2009 Fluctuations of the
superconducting order parameter as an origin of the Nernst
effect Europhys. Lett. 86 27007
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Figure 9. Temperature dependence of % for Nby 15Sip g5 compared with a theory by Serbyn et al [62] (a) and with the theory by Michaeli
sC
et al [63, 64] ( b). These theories describe the experimental data well above T.. Magnetic field dependence of % for Nbg 15Sip g5 (¢) and

Eu-LSCO (d) compared with the theory by Michaeli er al [63, 64]. This theory successfully describes the experimental data even at high
magnetic field and reproduces the maximum observed at B”.



OcTanocb HeOObACHEHHbIMI:

e OphekT 3eebeka B “cBepxnpoBoasllen Tepmonape”
« BenuumHa agpdpekt HepHcTa npu T < T,

e OdodhekT HepHcTa B InOX - Be3ae
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