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Development and studies of structural and physical properties for
electron-proton coupled molecular functional materials
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Studies of responses by external stimuli (magnetic and electric fields,
temperature, pressure) for molecular materials
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Study of organic field effect transistor

BE BEF BF
Research Associate
FUJINO, Tomoko

iR & R

Professor MORI, Hatsumi

HI Courses
EFR(CF WHEEMER
Adv. Mat., Frontier Sci.

AR T, WlEBEE & D0 7h ki L7270 71
BaERge U, FRamiErte LTE T - 7a b ot
Wik, AEME. ZOE) - BB K B9M50EME, BRR
b VYA XSO ETT o TV, TS HTD T
REPIE ORIFEE., BRI RS AR BB O EME & &
BRI 7 ba= U A A BEL TN ADFRAEIE &
ZHoTW5,

STHEEOMB X, 1) REF - HIETRETH ST L. 2)
B —a U MEERANKE L BTORIINE LR ED
BB AC k. 3) ROV, KRGS FEH
B ELERENFTENS,

BRI, HrLwEy R eET2Cu(NCS)2 35 & O &
TR B-(meso-DMBEDT-TTF)2PFe B #iB =384 (fEX) &
FHEL, IR ET- 2, SOICRETE., KEFKEG 0
b CAREEE OIS B U T, R S oY 0 B Z
HR2 R MaREER (GX) ZRFE LTz

(i) (i) q0?
(a) [S s, s-.S
| >=_I
10" - sI S SIs
meso-DMBEDT-TTF
ol (a) 1bar
10 (b) 2.1 Kbar
£ @ (c) 3.1 kbar
S 0 (d) 4.0 kbar
£
s
g 10 |(d)
@2
8
T 0% |
10*
10° |-
10° | |
0 100 200 300

Temperature (K)

FRAERBEER: () Y bAEK-ETCUNCS), DB & & (i) BERE % FE
B-(meso-DMBEDT-TTF),PFs DESURIMDESIETF .

Novel organic superconductors: (i)single crystals of Mott-type x-ET2Cu(NCS), and
(ii) electrical resistivities under pressures for charge-ordered-type f-(meso-DMBEDT-
TTF)2PFs.

https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/mori_group.html

Materials science has made great progress with the discovery of new
materials that give us new concepts.

In this laboratory, we are focusing on molecular materials, which are
condensed molecules with internal degrees of freedom, and exploring
their unique functionalities such as electron and proton conductivities,
magnetism, dielectricity, external field response due to their pressure and
electric fields, and field-effect transistor properties. The development of
novel functional molecular materials has become the basic research for
materials and devices that support organic electronics, such as coated
organic conductors and electrolytes for fuel cells.

Molecular materials are attractive because 1) they can be designed and
controlled, 2) the Coulomb interaction between electrons is large, and
the wave and particle properties of electrons compete with each other,
and 3) they are soft, so they exhibit unique external field responses.

In Mori's group, we discovered and studied the properties of the
new Mott-type x-ET,Cu(NCS), and charge-ordered S-(meso-DMBEDT-
TTF)2PFg organic superconductors (left figure). More recently, we
have developed a pure organic conductor (right figure) in which
hydrogen-bonded protons and conduction electrons are dynamically
concerted, exhibiting a switching phenomenon between conductivity and
magnetism.
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Switching behavior of electrical resistivity and magnetism due to large deuteron isotope

effect in proton-electron correlated purely organic conductors x-X3(Cat-EDT-TTF)>
(X=H, D).
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