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The molecular dimer Mott insulator κ-
(BEDT-TTF)2Cu2(CN)3 has been in the fo-
cus of scientific research efforts as a can-
didate for a quantum spin liquid due to
strong geometrical spin frustration on a
triangular lattice based on (BEDT-TTF)2
dimers[1]. Recently, these materials have
gained additional attention as a new class
of ferroelectrics of purely electronic origin
[2-4]. In the dimer-Mott insulator picture,
one hole carrier with S = 1/2 is localized
uniformly on the dimers. The ferroelec-
tricity indicates broken inversion symme-
try, which can be induced by a charge dis-
proportionation within a dimer, resulting
in an electric dipole. Therefore, a close cou-
pling between the charge, spin, and lattice
degrees of freedom is expected.

κ-(BEDT-TTF)2Cu[N(CN)2]Cl, which ex-
hibits simultaneous occurrence of elec-
tronic ferroelectricity and antiferromag-
netic spin order below TFE ∼ TN ∼ 25 K
[3] is an ideal system to study such cross
coupling between charge, spin and lattice.
We performed inelastic neutron scattering
(INS) on κ-(BEDT-TTF)2Cu[N(CN)2]Cl us-
ing the triple axis spectrometer IN8 at ILL.
Two deuterated single crystals with size of
2 x 1.4 x 0.8 mm3 were used for the exper-
iments. To obtain large neutron flux, dou-
bly focused PG monochromator and Cu an-
alyzer were used with fixed k f at 2.66Å−1.

Although our sample was relatively
small (total mass of two single crystals is
∼ 7 mg) for an INS measurement, we suc-
ceeded to obtain clear phonon signals at
T = 100 K with ∼ 8 min counting owing to
the large neutron flux of IN8 and low back-
ground. Upon cooling, we observed soft-
ening and damping of the lowest optical
mode in a wide temperature range, which

indicates anharmonic lattice coupled to the
other degree of freedom. Now, the detailed
mechanism of overdamped phonon modes
are analyzed in the view point of cross cou-
pling.
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