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AFw3CIE TThermoelectric Properties of Molecular Solids (K53 T b ORVEREME) | LB L, R TEINTE
D, Z26ETHRINATVD

% 1% [General IntroductlonJ TIX, BVEMEIORES EBLRIZOWTHEEEL L, Z2VEM B A R8T 2 i E ol
HA U CRWAVEMBHIR®O HIL D FEIC OV TiEim LT 5. kkx R EM B ISR DO BVE RISV Tikan
L, AR %%EFH“?‘JE%MW‘EV‘?}Lﬁﬁﬂk73?D "5z &%%/TL“O/‘%)

%5 2 % [General Method) Ci, AFRSUIHAN LN TOHILFHE OB &, — iR EZBRIFEICEALTEELL
RS TS

% 3 # [Seebeck coefficient of the Multi-Orbital Dimer Mott System, S(CH3)4N[Pd(dmit)2]2] TiX, 727 &7 % —/3+
0B 0.5— DEM A %’Di‘%%%’g@?_“\ v 7 RREBEREL, R L DOLEEToTWD. @ DX ) REMNE
SR CIET 7 87 % =0 F ORARIE HFHIELUMO)DMED =R F— N0 RIZT =L I LV RBIR D,
AWV Tl B S A HLE (HOMO) & 72 2 SO G MEUE M E 24 5 L BEZ b TV L. 2O & 5 2B OBLE
DT 2B FHEORNORICZENTE =Ny ZREOMEEZITV, @H HOMO 72672 5{niE v FIZIEDE
— Ny VB ERT DI L TADE—_y ZHREEZBAL T D, ALY~ TRAICES S E—y 7 {75
DFFETIEER EFERICADE =y Z7RHAF 51, HOMO 67 558Ny RRADE—y 758 %E 7~
TLEBBLTVWD. SHENLHBLNLE Ny ZRHOHHEITERIE L Y b RERETH o272, ¥
A b7 —a RO EBEICANTEZRLX =N RETICHEZITY, EREFEREOHEEAH TN D

% 4 & [Low-Temperature Properties of Thermoelectric Generators using Charge-Transfer Complexes] Tl j: p BATE
& L T(BTBT)2XFs (X = P and As) (BTBT: [l]benzothieno[2,3-b][1]benzothiophene) & (TMTSF):PFs (TMTSF:
tetramethyltetraselenafulvalene) % , n A #f ¥ & L T Cu(DMDCNQI): (DMDCNQI: 2,5-dimethyl
N,N’-dicyanoquinonediimine) b (TTM-TTP)(13)s/3 (TTM-TTP:
2,5-bis[4,5-bis(methylthio)-1,3-dithio-2-ylidene]-1,3,4,6-tetrathiapentalene) % F 71 BERERFLIFHL, ToOHT
FPEZ KR ETHIEL TWD. I OEMEESEAZ W BERER IV T s EREIC T L TH AR 2
FTELT B LD RPN RIR D HEVE R L, $FIZ(TMTSF)PFs & Cu(DMDCNQI), Z VW72 FF TII=E T 10K
DREZEE G270 L 21236 pW em?2 E WO Y & LI ) RE R AIZ2HB TV 5. KRSV TR

DB IV HDBET T 2R EORGL N, AERERFICBVOTZRLF — LUV O WEVEM L L B
MELOMBEDOENEETHDL ZLZP NI LTND.

%5 5 % [Systematic Study of Thermoelectric Properties in Rubrene Single Crystals using a Field-Effect Transistor
Structure] TiX, BHRDR N T ORI EEZ ANV T L U BEEROBERELZIEL T 5. BROIRNT
VAIEEERANW XY VT R I T VA ZRELE LTHOW SIS @SOS EIE & 0R 3 8 KA BHT
LT, FEOFY U TRETR-EUI7TDZLEARERICT D720, RN REAEMBORBEFETHL LEEX
bhd., SIHICL—F—HFEZAVWCOREEZEL B ESE 2 FERFIELZHHICHBL, MmETEMRE—y 74
BORFEZFREIZL TWD. FFIC, EXCEE & BGEE ) O BR %ﬁ(ﬁi THIE L, KRICB T 28 ER 72T
~«“/74+£5(0>sz{sz VEIR BT DA ZREERFA D T v TRIBICE D Z L ZB LT LTV S,

% 6 Z [General Conclusion] Ti¥, AiIZBWTHLNEBREBIFEL TS

THNEET DI, ARG SUIABARS 7/ S 2 BVEA B & L’Cﬁtﬁfi%ﬁgﬁif&)é EEHLNTL, ZOME
FA%E, IGHOMEN BIFEEIT->THY, LR ERIRT DL ZADKRE V. Lo TRMUEHE L (%) &1L T
T AMENR B D LFRH BILD.
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This thesis is entitled “Thermoelectric Properties of Molecular Solids”, written in English and constructed by six chapters.

Chapter 1 starts from history and recent progress of thermoelectric materials. To reveal strategy to obtain good
thermoelectric materials, general expression of physical parameters associated with thermoelectric efficiency is discussed.

Introduction to common chemicals and general experimental methods are given in Chapter 2.

In Chapter 3, Seebeck coefficient of B-(CH3)sN[Pd(dmit)z]> (dmit: 1,3-dithiole-2-thione-4,5-dithiolate) has been measured
and calculated using the Boltzmann equation. Although the highest occupied molecular orbital (HOMO) of the title
compound makes the conduction band, the obtained Seebeck coefficient is negative, which agrees with the theoretical
prediction. Since the compound has 1- charge on the dimer, theoretical calculation including the Coulomb repulsion has
been conducted. The calculation reproduces the experimental result, which supports validity of the calculation even in such
an anomalous metal state.

In Chapter 4, thermoelectric generators (TEGs) using high-conducting charge-transfer complexes have been demonstrated.
These TEGs show ordinary operation where the power output behaves as a square of the current. In particular, a TEG using
(TMTSF)PFs  (TMTSF: tetramethyltetraselenafulvalene) and Cu(DMDCNQI) (DMDCNQI:  2,5-dimethyl
N,N’-dicyanoquinonediimine) achieves a maximum power output of 36 uW cm with a temperature difference of 10 K.
This value is quite high among organic TEGs. The power output decreases with lowering the temperature due to influence
of the contact resistance. This reveals that energy-level matching between the thermoelectric material and electrode is
important.

In Chapter 5, field-effect modulated Seebeck coefficient has been measured in rubrene single crystals. A novel
measurement system using laser heating which enables fast and accurate Seebeck coefficient measurement in a field-effect
transistor structure has been developed. To obtain a comprehensive relation between electrical conductivity and Seebeck
coefficient, thermoelectric properties at various carrier concentration have been measured down to low temperature. The
hopping-type transport at low temperatures is discussed in view of the quantity of the trap states.

These results provide meaningful information of thermoelectric properties of molecular solids, which contributes to the
development of thermoelectrics.
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