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Keywords

Magnetic resonance measurements are advantageous for
studying fundamental electronic properties and for under-
standing the detailed electronic structures of molecular based
compounds. Developing an understanding of the electronic
phases and functionality of these materials enables us to
perform systematic investigations of low-dimensional, highly-
correlated electron systems and functional materials. Com-
petition between the electronic phases in molecular-based
conductors has attracted much attention. The investigations of
such electronic phases by magnetic resonance measurements
are important to understanding unsolved fundamental problems
in the field of solid state physics, and to explore novel func-
tionalities in the field of material science.

In this study, we performed broad-line NMR and ESR
measurements on molecular-based conductors to understand
electron spin dynamics and functionality in low-temperature
electronic phases.
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1. Magnetic Investigation of lodine-Doped
COF (Covalent-Organic-Framework)

COF materials are pours crystalline materials, which
attract much attention because of their functionalities. We
investigated the photoconduction mechanism by time-resolved
ESR.D Recently a two-dimensional (2D) crystalline covalent
organic framework (sp2c-COF) that is fully m-conjugated and
constructed from all sp2-carbons by C=C condensation reac-
tions of tetrakis(4-formylphenyl)pyrene and 1,4-phenylene-
diacetonitrile.? The sp’c-COF can be chemically oxidized
with iodine, and the generated radical spins are on the pyrene
skeletons. To investigate the electronic states down to low-
temperatures, we performed ESR and SQUID measurements
for the 2D sp?c-COF. An ESR signal appeared at g = 2.003,
just after iodine doping. The ESR linewidth and g-values were
almost constant regardless of the doping level. The ESR
linewidth of 1.3 Gauss is narrow. The significant increase of
ESR intensity indicates that high concentration spin injection
realized. The Yspin determined by ESR and SQUID measure-
ments indicates the existing spin freedom down to the low
temperature. Curious low-temperature behavior of spin system
is also discussed.

Figure 2. Molecular structure of sp%c-COF.

2. Low-Temperature Electronic Phases in
One-Dimensional Organic Conductors
(TMTCF)2 X

One-dimensional conductors based on (TMTCF),X (C =
S, Se) are some of the most extensively studied materials
among organic conductors. They possess various ground states
including the spin-singlet (SS), commensurate antiferro-
magnetic state (C-AF), incommensurate spin density wave
(IC-SDW) and superconductivity (SC), with applied pressures
or counter anions, X. Moreover, findings of charge-ordering
(CO) and related phenomena in (TMTTF),X have attracted
significant recent attention.
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(TMTTF),MFg shows successive phase transitions as the
temperature decreases. In paramagnetic region, these salts
undergo a charge-ordering phase transitions. With synchrotron
x-ray diffraction, we directly observed a slight structural
difference owing to the effect of charge-order transition
between two TMTTF molecules in a dimer for (TMTTF),PFg.>
The charge distribution is estimated as 0.20e, which is close to
that observed in NMR.

(TMTTF),Br undergoes antiferromagnetic transition at 16
K (Tn). But it is located on the proximity between C-AF and
IC-SDW phase in the generalized phase diagram. To under-
stand the electronic states on the boundary region between the
commensurate antiferromagnetic phase and the incommensurate
spin-density-wave (IC-SDW) phase in the generalized phase
diagram for 1D organic conductors, we performed antiferro-
magnetic resonance (AFMR) and nuclear magnetic resonance
(NMR) measurements for (TMTTF),Br. The angular depend-
ence of the AFMR fields at 1.5 K is different from that at 4.8
K, and the temperature dependence of the two AFMR modes
is enhanced below 5 K. Furthermore, 2D-NMR measurements
were performed to investigate charge distribution by quadru-
pole splitting at low temperatures. We found that the 2D-NMR
spectrum changes at ~4 K in the antiferromagnetic phase.
Successive phase transition and a possible magnetic structure
are discussed.
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Figure 3. Temperature dependence of the 2D-NMR spectra for
deuterated (TMTTF),Br. Each spectrum is composed of several

doublets because of quadrupole splitting.
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