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Charge carriers in the divalent conductor (BEDT-TTF )Cu,Br,
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An organic semiconductofBEDT-TTF)Cu,Br, exhibits rather high conductivityl02 S/cm with little
sample dependencdespite the fact that BEDT-TTF molecules have a divalent closed-shell state as evidenced
by ESR and Raman measurements. In order to obtain insight into the properties of the charge carriers, the Hall
coefficient for the semiconductor was measured in the temperature range of 120-300 K. Charge carriers are
electronlike and their concentration is rather Ipi#+2) X 10'° /mol at room temperatuteThe carrier con-
centration increases exponentially with temperature with an activation energy of 0.17 eV below 170 K and 0.12
eV above 170 K. The Hall mobility is as high as 2 @s, supporting the high conductivity of the material.
Thermo-electric power measurements also support the sign and concentration of the charge carriers. The carrier
concentration at room temperature is one order of magnitude lower than the concentration of Curie spin due to
the presence ofr electrons at low temperatures. The fine structure of the ESR signal from the Curie spin shows
smearing above 100 K. This behavior is caused by exchange interaction mediated via conduction electrons.
These results indicate that charge carriers localized at low temperatures are thermally activated to the conduc-
tion band at high temperatures. The possible origins of the charge carriers are discussed in terms of impurity
sites of the different crystal phases(@&EDT-TTF),[Cu,Brg(BEDT-TTF)] in the matrix.
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I. INTRODUCTION In these salts, charge transfer between BEDT-TTF and anion
molecules is completed resulting in an exhausted HOMO
The m-conjugated molecule of bisthylenedithigtetrathi- ~ band. The rather good electrical conductivity of these salts
afulvalene(BEDT-TTF) has been widely studied as a con- clearly contradicts t_he situation that. BEDT-TTF has a
stituent of a large number of conducting and superconductinglosed-shell state with no electrons in the HOMO band.
cation-radical saltdIn these salts, BEDT-TTF molecules be- 'here are only few preceding examples of BEDT-TTF
come donors coupled with appropriate acceptor molecules@lts with divalent BEDT-TTF,(BEDT-TTF)(BF,), and
and charge transfer occurs between them. It is widely belBEDT-TTR(CIO,),, and  more recently (BEDT-
lieved that in order to realize electrical conduction in chargel TP[FECN)4(CO),], but they are all insulators with con-
transfer salts, incomplete charge transfer between donors afictivities less than 16 S/cm3>
acceptors is important so as to have an intermediately-filled In the divalent salts reported by Kanehagteal, BEDT-
conduction band comprised of overlapping highest-occupied TF molecules are coordinated directly to the Cu ion of the
molecular orbitals(HOMO) of the BEDT-TTF molecules. anion cluster in a monodentate or bidentate manner, similar
Charge transfer salts made of BEDT-TTF molecules yielding® (BEDT-TTF)Cu,Br3.° The direct bonding between BEDT-
high conductivity values are often formed where the oxida-TTF molecules and anions forming a “fusesd system” is
tion state of BEDT-TTF ranges from +1/2 tol. All super-  another remarkable feature of these salts. fhe interac-
conducting examples discovered so far have donor oxidatioions between them-electrons of BEDT-TTF and the
states of +1/2 or +2/3. d-electrons of the Cu ion will be enhanced by the direct
Recently, Kanehama synthesized a series of charge trangonding, similar to observations in the @LCNQI), system
fer salts by a direct redox reaction of BEDT-TTF and in which the metal-insulator transition is caused by the oc-
CU'Br,2 These salts are semiconductors with rathercurrence of a mixed valence state of Cu.
high conductivities on the order of 1 to 0S/cm at room Among the four divalent salts mentioned above, large
temperature (two of them show metallic conduction single crystals suitable for electronic property measurements
near room temperature Among the reported salts, are available only for the first salt, that i$BEDT-
(BEDT-TTF)Cw,Br,, (BEDT-TTF),CuBryo, (BEDT-  TTF)CuwBr,. In Fig. 1, we show the crystal structure of
TTF),Cu;Br-(H,0), and (BEDT-TTF),CusBr,o(H,0), are  (BEDT-TTF)Cu,Br,.2 The space group is R The unit-
very interesting in the sense that the valence state of BEDTeell parameters area=9.4017) A, b=10.8418) A, ¢
TTF is 2+ for the above four salts, provided that Cu ions are=10.03%8) A, 3=98.481)°, V=1011.71) A% and z=2.
reduced to a monovalent state in order to oxidize BEDT-TTFThe space group is the same as for the former examples
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another phase ofBEDT-TTF),[Cu,Brg(BEDT-TTF] are
obtained as a low-yield coproduct for low concentrations
N N (1.1x 102 M) of Cu'Br, solution?®

2 ; % The temperature dependence of electrical conductivity

@ﬁw&mﬁ\ was measured using the four-probe dc method with a mea-
suring current of 0.1-0.01 mA applied along thexis, with

a typical cooling rate of 1 K/min. The temperature was moni-
tored with calibrated carbon-glass or Cernox thermistors.
The measuring current was alternated in order to eliminate
thermoelectric effects. The electrical conductivity under
pressure was measured with a Be-Cu clamp-type cell. Pres-
sure was applied via Daphne 7373 oil at room temperature
and clamped with screws. The pressure value decreases by
~0.2 GPa at low temperatures compared to that at room
temperature.

ESR measurements were performed using a Bruker EMX
X-band spectrometer equipped with an OXFORD ESR900
gas flow cryostat for temperatures between room temperature
and 5 K. Since the ESR signal from eadBEDT-
TTF)Cu,Br, crystal is small, 40 single crystals were aligned
along thec axis on a mylarfpolyethylene-terephthalgteub-

FIG. 1. Crystal structure ofBEDT-TTF)Cw,Br, projected on  strate under a microscope, with a small amount of silicon
b-c (@) anda-b (b) planes. grease to fix them. The crystal surface was not aligned, and

was eithe{110] or [110]. The dc magnetic field of the ESR
of divalent salts of (BEDT-TTF)(BF,), and (BEDT-  spectrometer was thus applied along [a&0] direction for
TTF)(CIO,),, but the unit cell size is larger fofBEDT-  some samples arld10] for others. The absolute magnitude
TTF)Cuw,Br, because of the larger size of the anion cluster ofof the susceptibility andg-value were calibrated using
CuzBrfl'. In (BEDT-TTF)Cuw,Br,, the S atoms of the BEDT- CuSGQ,-5H,0 and diphenylpicrylhydrazy(DPPH as stan-
TTF molecules are coordinated directly to the Cu atoms oflards, respectively.
the CyBr;~ anion clusters with a bond length of 2.38 A, Raman spectra were measured in air using a Renishaw
forming a chain structure along theaxis. BEDT-TTF mol- Ramascope system 1000 with an He-l682.8 nm laser
ecules areis-bidentate ligands to GBrj~ anion clusters.  incident on thg110] surface with polarization perpendicular

In this paper, we present detailed studies of the electricelo thec axis.
conductivity, ESR measurements, Raman measurements, the The Hall coefficient was measured using the four terminal
Hall coefficient, and thermoelectric power measurements foéc technique with a PPMS systerfQuantum Design
(BEDT-TTF)Cu,Br, in order to obtain insights into the ori- equipped with a bipolar 9 T magnet. The magnetic field was
gins of charge carriers and the mechanism of electrical cor@pplied perpendicular to the crystal surface, that is, along the
duction. The valence state of BEDT-TTF is confirmed to be[110] or [110] direction. A current of 0.1 mA was applied
2+ by ESR and Raman measurements. The concentration 8fong thec axis and the voltage across the needle was mea-
charge carriers is found to be as low as one carrier pér 10sured. The measuring current was alternated in order to
molecules, but the mobility is high enough to support theeliminate thermoelectric effects. The Hall coefficients were
high conductivity. The fine structure of the ESR line shape atalculated by a linear fit of the difference in Hall voltages
low temperatures is smeared out above 100 K. The resultgnder two opposite directions of the external magnetic field
are discussed in terms of the charge carriers thermally actwept from—9 to 9 T. During the magnetic field sweep,

vated from impurity sites of the different crystal phases intemperature was controlled with an accuracy+d§ mK.
the material. The thermoelectric power was measured with an MMR

Seebeck measurement system equipped with anhiigh
pressure gas cooling system. A Cu-constantan differential
Il. EXPERIMENT thermocouple was used to monitor the temperature gradient.

The typical temperature gradient wasd. 2 K along thec
Black needle(BEDT-TTF)Cu,Br, single crystals were gyis.

grown by direct oxidization of BEDT-TTF by C'Br, under

the condition that slow diffusive reaction between solutions

of BEDT-TTF in THF (2.6X 1072 M) and CUBr, in metha- lll. RESULTS
nol (9.0x1072M) occurs?>® After several weeks, single
crystals with a typical size of 2mm0.05mmx 0.05mm
were harvested. The needle axis corresponds ta theis. In Fig. 2, we show the temperature dependence of electri-
The cross section of the needle is usually a square with edgesl conductivity under different hydrostatic pressures up to a
of [110] and[110] crystallographic axes. Platelike crystals of maximum of 1 GPa. The conductivity shows thermally acti-

A. Conductivity measurements
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FIG. 2. Temperature dependence of conductivity(BEDT-
TTF)Cw,Br, under various values of the hydrostatic pressure up to
1 GPa. The pressure values are those at room temperature. At lower

B. Valence state of Cu and BEDT-TTF

temperatures, the pressure is reduced k.2 GPa. Thin  Figure 3 shows an ESR spectrum at 5 K for the 40 aligned
asymptotic lines on each curve represent thermally-activated terrﬁ"f‘g|e crystals as described earll_er. The external field is ap-
perature dependence. plied along the[110] or [110] axis for each crystal. The

sharp signal neag=2.01 is ascribed to thé-electron on the

vated behavior, however, the data cannot be explained by %EDT—TTF molecule. No other signal was observed at other

single activation energy. The activation energy changes values in thig experiment. This indicates that the Cu ions
about 170 K: it is 0.16 eV below 170 K and 0.09 eV above€ nonmagnetic and monovalent. 'I_'he average valence of the
170 K at ambient pressure. This behavior is observed for affEDT-TTF molecules is thug, cons@ered to be 2+. The 2+
the sample crystals studied. The observed temperature d alence state of BEDT-TTF is consistent with the central C
pendence of electrical conductivity cannot be explaned With:C bond length of 1.43 A, found by x-ray analy$i.

a different model such as the variable range hopping model. I.n F!g. 4, we .ShOW a Rama}n spectrum gnder He-Ne Laser
Under pressure, the conductivity increases by up to one orgdyeitation, polarized perpendicular to tba_X|s atroom tem-

of magnitude. The crossover temperature of the activatiof€rature. Among the observed Raman signajsys, vs, ve,
energy change shifts to a lower temperature of 150 K at 17 gnd vy Can be assigned to majey mode mole(_:ular_ vi-
GPa. The activation energy is reduced about 30% for eac rations of BEDT-TTF. Thea; mode molecular vibrations

temperature range for an applied pressure of 1 GPa. TH re known to be sensitive to the charge concentration on
: - 12 _
overall temperature dependence of conductivity is un-se?\?/elg ;{f 1%55 Tl-:lg—-lrcl):. 1£g§hg 4gre;fgtasr$tég£§;$2c0b
changed under pressures of up to 1 GPa. ' ' S N ’ -
The anisotropy of the conduction is evaluated using thé'vely' These Ra_man shifts are in good agfeem‘ig“. W'.th the
Montgomery method.The conductivity along the axis is results for the divalent salt dBEDT-TTF)(CIO,),,™ indi-

about ten times as large as the conductivity perpendicular t5ting that the present salt is composed mainly of divalent
the ¢ axis, which is in agreement with former two-probe BEDT',TTF molecules. ,
measurement&The anisotropy of conductivity is almost un- !N Fig. 5, we show the temperature dependence of the spin
changed at low temperatures down to 150 K, below whicl‘ﬁ”scept,'b'“?y froma-r-e]ectrong calculated by integrating the
measurement was impossible because of the limitation iff’St-derivative ESR signal twice negr2.01. The suscepti-
terms of the input impedance of the voltmeter used. In spit@ilty obeys the Curie léiw at low temperatures with a Curie
of the one-dimensional chain structure, the anisotropy of th&onstant 0fC=2.4x10"> emu K/mol. By using the formula

conduction is not as high as in other one-dimensional mate-
rials such as TTF-TCNQ and platinum complexes. Accord- : —— ————

ing to tight-binding band calculatior8,interchain transfer 6000k J
integrals mediated by overlaps of BEDT-TTF orbitals on ad- é Vo

jacent chains are larger than the intrachain transfer integrals = 4000k Vs ]
between BEDT-TTF orbitals. The band dispersion is one di- 2 v
mensional along the-axis direction, if we take into account z

only the BEDT-TTF orbitals. However, if we fully take the § 2000 v v
intrachain transfer integrals between BEDT-TTF angByl = i JV()

orbitals into account, the band dispersion is three 9% 50;& 1‘(-)6"5“ oo

dimensional! Experimental results show that the direction
of most conduction is the axis and the conductivity aniso-
tropy is rather low indicating that there must be a contribu-  FIG. 4. Raman spectrum at room temperature of a single crystal
tion of the anion orbital to the electrical conduction along theof (BEDT-TTF)Cu,Br, under He-Ne laser excitation, polarized per-
C axis. pendicular to the axis.

Wave Number [cm’l]
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FIG. 5. Temperature dependence of thelectron spin suscep-
tibility. The solid line is a fit to the Curie law. FIG. 7. Temperature dependence of Seebeck coefficients of
(BEDT-TTF)Cu,Br,. The two solid lines in the figure are calculated
by Eq.(2) using the Hall carrier concentrations of sample no. 1 and
2.2
_ #gNSS*1) (1) no.3inFig. 6.
3kg ’
where g is the Bohr magneton ank is the Boltzmann indicates that the dominant term determining the temperature
constant, the concentration of localized spins at low tempersdépendence of is n but notu. _
ture is evaluated. Witf5=1/2, the spin concentration is  AS shown in Fig. 6, the carrier concentration tends to
evaluated to ba=4.3x 10?°/mol. This is a very low con- @pproach the spin concentration found by low temperature
centration of 1 spin per 1410° BEDT-TTF molecules. The ESR measurements at the high temperature limit. This result
low concentration of spins is consistent with the fact that thdmplies a scenario wherein the spins localized at low tem-
majority of the BEDT-TTF molecules are divalent. Spins of Perature are activated thermally to be charge carriers at high

m-electrons are localized at trapped sites in the low temperd€mperatures. Some part of the observed spins contribute to
ture region. the electrical conduction and others do not, depending on the

temperature. A detailed discussion will be presented in the
next section in terms of the temperature dependence of the
C. Hall coefficient ESR line shape.

In order to measure the carrier concentration, we carried USing the conductivityo at ambient pressure shown in
out Hall coefficient measurements. The carrier polarity wad™9- 1 and the carrier concentrations of the three samples
negative. The carrier concentration wdst2) X 10'%mol at ~ 9iven above, we calculated the Hall mobilily using the
room temperature. This is very low carrier concentration O{elatlona:neu,r%s shown in the inset of Fig. 6. The mobility
the order of one carrier per 4@nolecules, one order of mag- Was 0.5£0.2 c/Vs at room temperature and increased
nitude lower than that of the Curie spins. In Fig. 6, we showVeakly with decreasing temperature up to a value as high as
the temperature dependence of Hall carrier concentratior® cnf/Vs at 120 K.
for three different single crystals. The carrier concentration
increased exponentially with temperature with an activation D. Seebeck coefficient
energy of 0.17+£0.01 eV below 170 K and 0.12+0.01 eV
above 170 K. Similar to the conductivity measurements, thE
activation energy changes its value at about 170 K. Thi €

C

In Fig. 7, we show the temperature dependence of the
ebeck coefficient. A negative sign indicates that the carri-
ers are electronlike. The solid lines in the figure are calcula-
tions according to the formula for fermions under on-site

Temperature [K . .
perature (K] Coulombic repulsiof?

10000 500 300 200 100
,_: 1022 T T T T T 1 L S — k 2(1 )
El ESR spin = 2 __"8 P
= ]0?'[ concentration = H’:”#l 7 S= In (2)
g [TTToommeme £ . e p
RPN S e . . .
= 10 = using the carrier concentratiopf the sample no. 1 and no.
S 10F 304 3 shown in Fig. 6. The sign and the absolute value of the
3 . Seebeck coefficient are in good agreement with the Hall
- 181 1
2 10 measurements.
S 107 I
T 10" 0002 0.004 0006 0008 0.01 IV. DISCUSSION
UT K] A. Temperature dependence of the carrier concentration

FIG. 6. Temperature dependence of the Hall carrier concentra- The carrier concentration found by the Hall measurements
tions for three different single crystals. Inset: Hall carrier mobility increased exponentially with temperature. The activation en-
of the three samples calculated by the relationnew. ergy of the carrier concentration changed at around 170 K, at
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which the activation energy found by the conductivity mea-
surement also changed, as shown in Fig. 2. The gradual
change in activation energy at 150-170 K was observed even
under pressure. Because of the gradual and crossover like
behavior and insensitivity to pressure, an electronic phase
transition as suggested (RNTMTTF)Cu,Br, 7, (Ref. 15 can-

not be considered to be the origin of the change in activation
energy. It is probable that there are two kinds of different
carrier traps, deep and shallow. At low temperatures, carriers
are trapped at deep trap sites. At elevated temperatures, the
effective depth of the trapped sites become shallow with help
of phonons.

In the meantime, the change in apparent activation energy
of the charge carriers may also be explained in terms of the
extrinsic semiconductor in which both donor and acceptor
impurities are present with concentrations f and N,
respectively(Np>N,), as is commonly found in standard
semiconductor textbook$.At low temperatures, the carrier
concentratiom is lower thanN,, and the carrier concentra- FIG. 8. ESR spectra fro 5 K to 300 K of 40aligned single

Intensity [arb. units]

| €=20116 g=2.0077
3320 3340 3360 3380 3400
Magnetic Field [Gauss]

tion can be formulated as crystals of( BEDT-TTF)Cu,Br, nearg=2.01. ESR spectrum above
_E 60 K, and above 130 K, are multiplied by factors of 10 and 50,
n=n, exp{— Ck = D] , (3) respectively. Base lines of each signal are shifted for clarity.
B

whereE, andEp, are the energy of the conduction band edgetrapping sites, become highly mobile. They are activated to
and donor ionization, respectively. On the other hand, at thé&he conduction band made of overlapping HOMO orbitals of
intermediate temperature region in which the carrier concenBEDT-TTF.

tration increases more than the acceptor concentrahign,

>n>N,, the carrier concentration can be formulated as B. Exchange smearing of the Curie spin ESR signal

E.-Ep In order to confirm that Curie spins are activated to be
=M~ 71 | (4 charge carriers at higher temperatures, we can examine the
8 temperature dependence of the ESR line shape. This tem-
The apparent activation energy defined by the Arrhenius ploperature dependence provides a crucial probe for revealing
of the carrier concentration differs twice between that in themicroscopic information, since it reflects the dynamical in-
low temperaturédNp >N, >n regime and that in the interme- formation of spins such as spin motion or exchange interac-
diate temperaturdlp>n> N, regime. The difference in ap- tion mediated by mobile electrons. Figure 8 shows line
parent activation energy below and above 170 K may be&hapes of the ESR signals fromelectrons at different tem-
ascribed to the two different regimes of the extrinsic semiperatures from 5 K to 300 K. A line shape consists of two
conductor. In the high temperature regime, wherein all thedistinct major lines ofg=2.0116 andy=2.0077 with some
carriers are activated, carrier concentration is independent dine structure at low temperatures. The structure of the line
temperature in the so-called exhausted regime. Since the Halhape becomes obscure above 100 K and merges into a
carrier concentration still increases at room temperature, thsingle line as seen in the figure. The ESR signal eventually
room temperature is still in the intermediate temperature rediminishes above 200 K.
gime. It is possible that the exhausted regime exists above First, we discuss the origin of the fine structure of ESR
room temperature, where all the spins found by lowsignals at low temperature where spins are expected to be
temperature ESR measurements will be thermally-activatefbcalized at trapped sites. There are two different orientations
eventually to be charge carriers. As donor sites, impurityof the BEDT-TTF molecules in the crystal, as shown in Fig.
sites of a different phase of the crystaBEDT-  1(b). Therefore there are two different molecular orientations
TTF),[Cu,Brg(BEDT-TTF)] are considered, as discussed inwith respect to the applied magnetic field direction. Tthe
the next subsection. As acceptors, a very small concentratioralues for the two orientations calculated with direction co-
of the anion defect is the candidate. Structural studies disines with respect to the magnetic field direction alghtQ]
rectly specifying the carrier trap sites in the crystal, usingare 2.0066—2.0076 and 2.0066—2.0069, respectively, based
STM for example, would be helpful in the future in order to on the principal values of the BEDT-TTF cation radiéat®
study the origin of the temperature dependence of the carriédwing to the symmetry of the crystaj,values are expected
concentration. to be the same for the magnetic field alddd0]. Therefore,
Aside from the nature of the carrier trap sites, it is notablethe difference in thg values between the two orientations is
that the mobility of the charge carriers is rather high. Sinceat mostAg=0.001. The difference in thg values of the ESR
the mobility increases at low temperatures, the carrier consignals observed in Fig. 8\g~0.004, is too large to be
duction is bandlike. Charge carriers, once they get out of thascribed to the two different orientations of BEDT-TTF mol-
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ecule in the(BEDT-TTF)Cw,Br, crystal. The trapping site GHz), frequency separation fakg=0.004 is 35 MHz. The
for the spin is not the matrix of the crystal itself but an hopping timer is related to the diffusive mobility valid at the
imperfection or an impurity, at least for the signal @t bottom of the conduction band,

=2.0116. For the origin of trapped spins, one typical expla- )

nation is a partial charge transfer from Cu to BEDT-TTF. _4ae (5)
However, we observed no ESR signals corresponding to ® kg T’

Cw?* as shown in Fig. 3, indicating that the concentration of . , )
the C&#* is too small and out of the detection range of theWherea is the lattice constant. According to E(), a con-

present ESR spectrometer. The partial charge transfer frofction electron moving faster than a mobility of
Cu to BEDT-TTF cannot account for the observed concenlO° cn¥?/Vs satisfies the exchange-coupling condition. In
tration of unpaired electrons. Another possible explanatiorihe salt used in this study, the mobility of charge carriers is
is that a different phase of the crystalBEDT- of the order of 1 cr/Vs and is far greater than this criterion.
TTF),[Cu,Brg(BEDT-TTF)] may be co-grown partially Electronic carriers with spins are excited from the carrier
among the(BEDT-TTF)Cw,Br, matrix. This is probable traps and move freely above 100 K mediating the exchange
since the crystal of BEDT-TTF),[Cu,Brg(BEDT-TTF)] is  interaction ~among the impurity sites, (BEDT-
obtained depending on subtle differences in the growth conT TF),[Cu,Brg(BEDT-TTF)] domains in the crystal, which
dition from that of (BEDT-TTFICwBr,8. In (BEDT- vyields ESR signals with fine structures at low temperatures.
TTF),[Cu,Brg(BEDT-TTP)], the average valence of BEDT- The thermally activated mobile spin is the origin of the
TTF molecules is +2/3 giving ESR signdlSinceg values charge carrier resulting in the high conductivity of the
different from those of BEDT-TTF)Cu,Br, are observed, it present salt.

is natural to regard that spin-trapping sites are inclusions of

the (BEPT-TTF)Z'[Cu48r6(BEDT-TTF)] domain at' Which V. CONCLUSIONS

electronically active BEDT-TTF molecules are aligned like

(BEDT-TTPH,[Cu,Brg(BEDT-TTH]. Further fine structure The electrical conduction of and origin of charge carriers
visible above 10 K may be caused by misorientation of sucior a divalent BEDT-TTF salt of(BEDT-TTF)Cu,Br, is

a (BEDT-TTF),[Cu,Brg(BEDT-TTF)] domain with respect studied. Electrical conductivity, ESR, Hall carrier and ther-

to the matrix crystal. The presence of nonstoichiometricnoelectric power measurements all show the presence of
impurity sites with concentrations as low as 0.1% iselectronic carriers in Spite of the closed-shell structure of
not unlikely in BEDT-TTF salts. In «(BEDT- divalent BEDT-TTF molecules. Electronic carriers trapped at

TTF),Cu(NCS),, such impurity sites are considered to be thelow temperature are th_ermally activated to the conduction
origin of the temperature width of the superconductivity ?and made of overlapping HOMO of BEDT-TTF molecules
transition?? and contribute to the electrical conduction. In terms of the
Above 100 K, the structure of the ESR signal from the origin of the carrier traps at low temperatures, possible im-
electron is smeared away and merges into a single signdpurity sites of a different phase of the crystBEDT-
This smearing of the structure indicates exchange interactioh T F)2l CuBre(BEDT-TTF)] are considered.
among spins that yield each ESR signal. Direct spin-spin
inte_raction in thi§ crystal is_ almost impossible bec_ause the ACKNOWLEDGMENTS
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