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Experimental determination of BEDT-TTF * electron-molecular vibration constants
through optical microreflectance
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In the salt formed by bigthylenedithigtetrathiafulvaleng BEDT-TTF) with the [MogO;0]?>~ anion, the
BEDT-TTF' cations form quasi-isolated dimers. For this reason (BEDTJNIB;O,, has been selected to
experimentally evaluate the BEDT-TTFmicroscopic parameters. Using the microreflectance technique we
were able to collect polarized infrared/visible spectra from a single-crystal face. The analysis of the spectra in
terms of the isolated dimer model yields reliable estimates of BEDT:TE&Fctron-molecular vibration
(e-mw) coupling constants. The effective on-site electron-electron repulsion is also evaluated. A comparison is
made with available theoretical estimateseeifnv coupling constants. The possible roleesfnv coupling in
BEDT-TTF based superconductors is briefly discus§88163-18288)01738-X

I. INTRODUCTION charge-transfe(CT) complexes show a pronounced two-
dimensional charactérThe bidimesionality is believed to be
Bis(ethylenedithigtetrathiafulvalene(BEDT-TTF) is at  the origin of the peculiar properties of BEDT-TTF com-
present the most important molecular structure in the field opounds, including superconductivity, but then the isolated
organic superconductotsiVhereas there is no agreement ondimer model*? cannot be reasonably applied to the typical
the mechanism of organic superconductivity, some experiBEDT-TTF structures to extract thes-mv coupling

. . . . . 3-15 H :
mental evidence points to a direct or indirect role of electron£onstants®~° For the above reasons, reliable experimental
phonon coupling* Since the proposal of a direct involv- estimates of the BEDT-TTE-mv coupling constants are not

ment of high-frequencjntramolecular phonongseveralab ~ available. ,
initio® and semiempiricif calculations have been per- Considering thae-mv coupling constants are molecular

formed to assess the magnitude of the relevant microscopf&ar?rr?ergers’hand Ias ksztt}!an;f;gt_ll_)l_(la"frrgm I(zne (':tryk\:,ltalt t?h
parameters, the electron-molecular vibratiogtniv) cou- anotner, we have looked tor i salts sultabie 1o the

! analysis in terms of the dimer model. The crystal of
Egr\:\?e\f:rn?;aen;sécﬁfa[cSuoihthlgrggmmgtlggglr?asl risetﬁcl)zd[;-ris-rl-irri—(BEDT_TTF)Z[MOGOW] (Refs. 16,17 is a good candidate,
. ' acy P . since the structure consists[BEDT-TTF),]?" dimers, ar-
ited, as shown for instance by the comparison between th

fanged nearly perpendicularly one to another, and well sepa-
results obtained through different numerical approaéh@s. rategd by the k))/uﬁ)k)[?/lo o ]23_’ anions. In the |3resent papef
For other important molecules in the field of synthetic metals, o report _polarized 6miér?oreflectancé and powder Raman

the spectroscopic dgtermination ®fmv coupling constants spectra of (BEDT-TTR[MogO;o]. From these data we ob-

has proved to be reliable and accurate, and has been geng{i, the first accurate experimental estimate of

ally preferred to the theoretical estimafes: BEDT-TTF" e-mv coupling constants. In addition, the
The experimental determination efmv coupling con-  analysis of the electronic part of the spectra also allows us to

stants is based on the analysis of the vibrational spectrastimate the purely electronic parameters, namely the in-

where typical features due 8smv coupling are evident. The tradimer CT integralt, and the effective on-site electron-

model generally adopted to analyze the data has been thgectron repulsiony +=U—V. The values of these param-

dimer model originally developed by Ri¢&® Dimerized eters turn out to be in good agreement with the available

stack structures are indeed often encountered in the quasheoretical® and experiment&i?° estimates.

one-dimensional crystals formed by electron acceptor/donor

molecules such as TCNQ or TPFAt variance with these Il EXPERIMENTAL

planar molecules, however, the nonplanar structure of '

BEDT-TTF, together with the large amplitude motion of the  BEDT-TTF and[ (C,Hs)sN]5[ M0gO, 4] were prepared ac-

terminal-CH-units, acts against building good overlap  cording to the methods described in the literafth& They

along a stacking axis. The presence of the extended orbitalgere both recrystallized twice from chloroform and acetoni-

of the BEDT-TTF sulfur atoms then causes increased intertrile, respectively, and the purity checked by elemental

columnar interaction, and in most cases BEDT-TTF salts andnalyses. All solvents were reagent grade, freshly distilled
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and deareated prior to use. Few tenths mm wide black shiny T " T 1
platelets of (BEDT-TTK[MogO;4] (Ref. 17 were obtained

by room-temperature electrocrystallization in a conventional
H-shaped cell with platinum electrodes under argon atmo-
sphere. Good quality crystals were obtained starting from a 0.2
1:1 CH; CN/1,1,2-trichloroethane solution of
[(CoH5)4N] [ M0ogO49] and BEDT-TTF. A constant current
density of 1-3 uA/cm? was maintained between the elec-
trodes, separated by a glass frit. Crystals were harvested at
the anode after three weeks.

Polarized normal incidence specular reflectance spectra in
the 600—9000 cm! region were taken from single crystals
by a Bruker IFS66 FT spectrometer, with a KBr beamsplit-
ter, and with globar and tungsten sources for the mid- and
near-infrared (IR), respectively. The spectrometer was
equipped with a Bruker A590 IR microscofmagnification
factor 300, spot size 4Qum, maximum incidence and col-
lection angle 5°) and a liquid-nitrogen-cooled mercury-
cadmium-telluride detector. The reflectance data were nor-
malized to the reflectance of a high quality silver mirror.
Much care has been taken in focusing the microscope on a
smooth portion of the sample, so the measured spectra repro- 0.0 L1t . el
duce theabsolutereflectance of the crystal. Nonabsolute po- 1000 4. 10000
larized reflectance were measured in the range FREQUENCY (cm )

_1 . .
11 OOO__18 000 cm by using a Quarz beamsplitter and b_y FIG. 1. Reflectance spectra of (BEDT-T)EM0gO;4] between
connecting the microscope to a Si detector through an opticalyg and 18000 cit. Note the logarithmic frequency scale. The

fiber. In addition, the transmission of solid and dotted lines correspond |tand L polarization, respec-
(BEDT-TTF))[M0gO;0] and[(C;Hs) 4N],[ M0gO,q] powders tively (see text

were measured as nujol mulls between 400 and 4000 1cm
Room-temperature Raman spectra were obtained on microc- A Kramers-Kronig transformation has been performed in
rystalline powders diluted in KBr with a weight ratio of the range 600-9000 cm by extrapolating the reflectance
about 80:1, mildly pressed on a KBr disk. The Raman specdata to zero frequency with a constant value equal to that
tra were recorded with a multichannel triple spectrographmeasured at the lowest frequency, as appropriate for a semi-
(Jobin-Yvon S300p equipped with a CCD detector. The conductor. In extrapolating the data to high frequencies we
Ar" laser(Coherent line at 488.0 nm(about 15 m\W}W was  have simulated the presence of the observed intramolecular,
focused by a cylindrical lens to a slitike image 1%m  excitonic band of BEDT-TTF at 12000 cm' and fol-
wide. lowed standard procedur@sfor higher frequencies. Such
kind of extrapolation is expected to influence the conductiv-
ity spectra only near the upper-frequency limit of the mea-
sured spectra. The conductivity spectra corresponding to the
We have collected several polarized reflectance spectra ¢fvo extreme polarizations are reported in Figg)2
(BEDT-TTF),[MogO,] crystals, varying the angle between  The strong electronic band at 7000 chis easily asso-
the polarization direction and the crystal axes, and using difeiated to the intradimer CT transition, so that thpolariza-
ferent samples. Two low-energy electronic bands are alwayson, that sharply maximizes this band, corresponds to a di-
present around 4500 and 7000 ¢ A polarization has rection perpendicular to the BEDT-TTF molecular planes.
been found that greatly enhances the relative intensity of th&o identify the L direction of polarization, and assign the
higher frequency band. In the polarization perpendicular t&#500 cmi! band, we have calculated by the extended
the above the lower frequency band reaches the maximum ¢flickel theory (EHT) all interdimer CT integrals within a
intensity with respect to the other, even if both remainradius of 10 A. The CT integral for any pair of BEDT-TTF
present in the spectrum. In the following, we will refer to the molecules has been evaluated from the splitting of the fron-
two directions of polarization dsand.L, respectively. The tier oritals?**®We findt;=0.25 eV, whereas the only other
reflectance spectra corresponding to the two extreme polanon-negligible CT integral corresponds to the interaction be-
izations are reported in Fig. 1. In the figure we observe aween dimers in neighboring unit cells, translated alongathe
third absorption around 12000 crh with highest intensity  axis. We assume that this direction corresponds withlthe
in the || polarization. We attribute this band to the next- polarization, assigning the 4500 chband to a lateral CT
highest occupied molecular orbittHOMO) to HOMO in-  transition between dimeré.
tramolecular(excitonig transition of BEDT-TTF .2* Notice An enlarged portion of the conductivity spectrum in the
that due to the change of beamsplitter and detector, the reegion of molecular vibrations is reported in FigaB For
flectance beyond 10000 crh does not connect well to the the 400—-600 cm’® region, where no microreflectance data
lower frequency data, and the corresponding reflectance vaire available, we report th@inpolarized absorption spec-
ues cannot be considered as absolute. trum on nujol mulls. As it is well knowR® for very thin

REFLECTANCE

lll. RESULTS
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FIG. 2. Conductivity spectra of (BEDT-TT§Mo0gOy] be- FIG. 3. (a Single-crystal conductivity spectrum of

tween 700 and 10000 f:’rﬁ. (@ Experimental spectrum fo (BEDT-TTF),{M0g0;¢] between 700 and 2000 cth (|| polariza-
(solid line) and L (dotted ling polarizationsi(b) || spectrum calcu-  tjon) and powders absorption spectrum between 400 and
lated according to the isolated dimer model. 600 cnmrl. The Raman frequencies assigned a@p modes are
shown as vertical lines, whereas the IR bands due to the anion are
samples the IR absorption spectra can be considered propanarked by an asteriskb) e-mv induced spectrum calculated ac-
tional to the conductivity spectra. The intensities are normaleording to the isolated dimer model.
ized to the 1343 cm' vibronic band of the| conductivity
spectrum. In thél spectra of Fig. &) the bands correspond- metry (D,), which is also different from that of the neutral
ing to the main Raman bandshown schematically as lines molecule C,).24?°On the other hand, correlations between
in the figurg are recognized as due to the-mu the spectral predictions based By, and onD, symmetry
coupling?*®'and are the basis for the assessment of there easily made, the difference being associated with the lack
e-mv coupling strength. The room-temperature Raman speaf inversion center §; anda, becomea, b,y andb,, be-
trum is reported in Fig. 4, and the observed IR and Ramacome b; and so oin Moreover, the molecular vibrations
frequencies are reported in Table I. most likely coupled to the electrons are those of the central
From a comparison with the spectra of tetrathiafulvalendTTF) skeleton, so the use of the full sym-
[(C,H5) 4N MogO49] we can easily identify the IR and metry of central unit allows a simpler analysis and a direct
Raman’ bands due to the anion, as reported in the last colcomparison with other TTF-based molecules.
umn of Table | and marked in Fig.(® by an asterisk. In The Raman and IR spectra of (BEDT-T)EV0s0,¢] are
order to facilitate the comparison with previous w8fR*® interpreted on the basis of the the present polarized IR data,
we follow Kozlov et al” in adopting aD,, molecular sym-  with the help of the available assignments of BEDT-TTF
metry for the classification of the normal modes.In the present paper we are interested in the effects of the
BEDT-TTF' is not planar, and has a lower molecular sym-e-mv coupling, not in the details of the vibrational assign-
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b—— T T wheree is the electronic charge, is the intradimer distance,
Ny is the number of dimers per unit volumey(w)
=2|uct|?wer!l (02— w?—iwycr) is the CT electronic sus-

5k ceptibility, and y(w)= x(w)/x(0) its reduced form. The
e-my coupled phonons are described in the phonon propa-
gator:
4 g
D(w)=x<0>§ - 3.2

Wy~ W oY

3k wherew, ; andy; are the frequencies and damping factors of
the unperturbeduncoupled phonons.

Expression(3.1) for o(w) describes the electronic CT
absorption and a series of IR bands corresponding to the
e-mv coupled modes, which borrow intensity from the elec-
‘ H ‘ ‘ tronic transition. These modes correspond to the antiphase

RAMAN INTENSITY (arb. units)

combinations of the totally symmetric vibrations of the indi-
vidual modes, whereas the in-phase combinati@csive in
\Mﬂ Raman are completely decoupled from the electronic sys-

tem. In order to obtain the dimer microscopic parameters one
can fit R¢ o(w)] to the experimental spectrum. However, in
such nonlinear fitting the final values of the parameters, in
particular of theg’s, are to some extent bound to the initial
FREQUENCY (cm™) choices. Furthermore, quite often the unperturbed frequen-
cies have been considered themselves as adjustable param-

FIG. 4. Room-temperature ~ Raman  spectrum  ofeters, or have been derived from the IR d&tadding a
(BEDT-TTF)J[M0gOyo| powders diluted in KBr. Exciting line:  soyrce of uncertainty to the final fitting parameters.
488.0 nm. The bands listed in Table | are put in evidence by a short Years ago we suggesﬂadi more direct procedure to

vertical fine. evaluate thee-mv coupling constants, without nonlinear fit-

ments. Therefore we shall limit the discussion to the identitings and relying completely on the experimetal data. The

fication of the totally symmetric modes, avoiding commentspoles of the phonon propagat8.2) correspond to the fre-

on the weakest bands, whose origin is doubthdntotally — quencie(); of the observed®-mv induced bands, whereas

symmetric modes, combinations and overtones,).efthe  the wg; are given directly by the Raman spectrifiable .

Raman bands due to totally symmetric modes, and the coffhe unknowng’s are then calculated by solving a set of

responding bands activated in IR by the coupling to thdinear equations, that in simplified form can be written as

electrons are rather easily identified. The assignment is re-

ported in the last column of Table I. The assignment of

ay v7 and v;y modes to the Raman bands at 899 and X(O)Ek gﬁll;[k (“’(%,I_QJZ):H (“’(2),!_9?)’ (3.3

453 cm! (with IR vibronic counterparts at 897 and

450 cm' 1, respectively, appears to be different from previ- where y(0) is evaluated from the frequencies and oscillator

ous proposals on other BEDT-TTF sdit§;**but it is in-  strength of the CT transition and from the knowmndNy .

duced by the analysis of themuv coupling. A comment is  The resulting BEDT-TTE e-mv coupling constants are re-

deferred to after such analysis has been made. ported in Table IIl. The conductivity spectrum is then calcu-
We can now calculate the frequency-dependent condugated from Eq.(3.1), the unperturbed damping factors being

thlty in the H direction within the isolated dimer apprOXima- the 0n|y adjustab|e parameters'

tion. Following Rice;” for the electronic part we consider  The good agreement between experimental and calculated

only the ground and CT state, disregarding the presence @nductivity in the vibrational spectral regifRigs. 3a) and

excitonic (intramolecula) excited states. Furthermore, the 3(b)’ respectiveﬂl provides am posterioritest of the accu-

coupling between electrons and the mqlecular vit_)rations i$acy of the estimated coupling constants. They have been

assumed to occur through the phononic modulation of thejerived only by using Table | Raman and IR frequencies, so

on-site energy. Thus, only the normal modes totally symmetthat the striking agreement between calculated and experi-

ric in the molecular symmetry are coupled to the electidns. mental intensities offers a nice confirmation of the validity of

The corresponding microscopic parameters are the lineghe adopted model and of the vibrational assignments. In

e-mu coupling constants, defined gs=(de/dQ;), wheree  particular, we remark that the relative intensities of éhenv

is the on-site energy anQ; the jth dimensionless normal jnduced bands in the 350—450 M spectral region are

coordinate. Using linear-response theory, the frequencyproperly reproduced only by assigning thg vy to the
dependent conductivity in the direction of the CT transition453 cnv ! Raman band rather than to the 496 Cnone’ 32

600 800 1000 1200 1400

is given by? (h=1): The assignment of the Raman band at 899 tmequires
- more extensive comments. In the case of some
(w)=—iw €a x(@) 3.1) BEDT-TTF*S" salts a Raman band around 890 Cnfwith

4 dl—}(a))D(a)) ' IR counterpart shifted by about 10 cr) was assigned to
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TABLE . Infrared and Raman frequencies (400—1600&mof (BEDT-TTF), [M0ogO;g].

Raman Infrared Assignmertts
Jlemt Rel. Int? Jlem 1 Rel. Int.? Pol.
453 mw 450 mw ag V1o
479 m b, or bg,
496 mw b4 Or by
513 m 491 ms ag Vg
793 Vs [
797 ms 1 [M0gO;0]%~
814 m 1
884 W I bag Veo?
899 mw 897 mw [ ag vy
902 vw 1
925 vw a,, bggorbg,
942 VS I, L [M0ogO;o]%~
957 VS I, L [M0ogO;o%~
1027 mw (Vw) (L) P1y v300rbyy var
1170 W I
1280 m(sh L D1y w29
1288 W 1284 m I ay vs
1294 w 1
1414 vs 1343 S [ ag v3
1418 sh 1356 sh I ]
1408 w(sh I (L) D2y vas
1419 vs 1 ] biy v2g
1422 'S 1
1426 w [
1460 s 1452 w [ ag vy
1454 mw L b1y vyr

&Classification following assumed,pmolecular symmetry. The mode numbering is from Ref. 30.
bQualitative relative intensities expressed as: vs, very strong; s, strong; ms, medium strong; m, medium; mw,

medium weak; w, weak; vw, very weak; sh, shoulder.

TABLE II. Electron-molecular vibration € mv) coupling constantsg;, and small polaron binding
energy of BEDT-TTF radical cation.

Mode Frequency (cmt) gi(meV)
Obs. Calc. Present work Calc., MNDO Calc., ab initio®

ag 2912 8 15
vy 1460 1465 43 30 107
V3 1414 1427 71 132 51
v, 1421 ~0 18 14
Vg 1288 1287 6 10 8
Vg 979 ~0 17 10
vy 899 896 12 13 15
Vg 672 ~0 16 12
12 513 508 40 30 22
121 453 483 12 3 4
2% 318 ~0 2
V1o 159 ~0 ~0

Esp (MeV) 68 127 90

%Reference 7.
bReference 6.
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thebsy vgo 0N the basis of the calculated isotopic frequencydimerized stack. In the present case we have also observed a
shifts of the neutral molecuf€:** However, there is nothing lateral CT transtion around 4500 crh but since its dipole
unique about calculated isotopic frequency shifts for singlanoment is almost perpendicular to that of the intradimer CT
modes, and indeed more recett initio calculations report transition, the interaction between the two is expected to be
different shifts>® on their basis, also the assignment to thesmall. As a check, we have also independently analyzed the
b3y 6o mode would be excluded. As a matter of fact, manyL electronic spectrum in terms of the dimer model. The re-
different modes are predicted to occur in thesulting electronic parameters arg:=0.06 eV andUg
900-1000 cm? spectral region. A safe and definite assign-=0.56 eV. Thet, value is similar to the calculated value
ment is then a very difficult task, also complicated by thefrom EHT, and the value dfl ¢, is not very different from
change of molecular symmetry from the neutral to ionizedthe measured value in thedirection. The vibronic part of
BEDT-TTF. On the other hand, Fig. 3 shows that forthe L conductivity has been also calculated in the isolated
(BEDT-TTPF)[MogO;] the intensity of the IR counterpart of dimer approximatiort? The calculated IR vibronic bands are
the Raman band at 899 crhis properly reproduced by our very weak, so that they could hardly be identified in the
calculatede-mv induced spectrum. This fact suggests thatspectra.
the involved mode modulates the on-site energy and is there- We now turn to the comparison of our experimermahy
fore totally symmetric & underD,, a4 or a, underDp). coupling constants with those calculated by semiempirical
In the lack of an unquestionable proof of the contrary, we[modified neglect of differential overlaMNDO)]’ and ab
therefore choose to assign the Raman band at 899'¢m initio® methods, also reported in Table Il. The comparison is
thea; v; mode. limited to the calculations performed for the BEDT-TTF cat-
From the frequency and intensity of the CT transition weion, since it is known that thg’s values may change with
can also extract the values of the charge-transfer integral arttie average charge of the molecule, due to normal mode
the effective HubbardJe;. We findtj=0.3 eV andU mixing and/or to second-orde-mv coupling? In all esti-
=0.46 eV. The measuredis in good agreement with the mates the most strongly coupled modes areapev,, vs,
EHT value(see aboveand with theab initio transfer inte- and v4. The v, and v4 vibrations are very close in fre-
gral calculated orx-phase BEDT-TTF salt® where similar  quency, so it is difficult to precisely calculate the corre-
dimeric structures are recognized. At the same timellygr  sponding normal coordinates. This causes large differences
compares favorably with experimental estimates for in the calculated ratiog,/g;. Our experimental estimate
phases, ranging from 0.4 to 0.7 é%2% and withab initioc  gives a clear indication, helping to settle the matter.
estimate¥ yielding U—V=0.5 eV. A comparison of the The energy gain due to the relaxation of the lattice con-
experimentalFig. 2@)] and calculated electronif spectra  sequent to the addition or removal of one electron, namely,
[Fig. 2(b)] shows good agreement, with some discrepancyhe small polaron binding energ)EszEi(giZ/woyi), is a
around 4000 cm', where a residual of the lateral CT tran- measure of the overall electron-phonon interaction energy.
sition alters the baseline. We findEgp=68 meV, to be comparefhottom of Table 1)
with the MNDO andab initio values of 127 and 90 meV,
respectively. The agreement witl initio calculation is rea-
sonable, considering that the computed values are generally
Before commenting on Table Il, it is worth to analyze the somewhat overestimatéd, and that many very weakly
various sources of error and the approximations made in theoupled phonons contribute in the calculation. These small
determination of BEDT-TTF e-mv coupling constants. numbers are possibly within the uncertainties of theoretical
The microreflectance technique allowed us to use a singleestimates, and in any case are not experimentally accessible,
crystal face, so that we get a fairly accurate measure of atsince the corresponding-mv induced bands have a too
solute reflectance, particularly if compared to measurementsmall intensity.
made on crystal mosaics. Unfortunately, due to limitations in  As in the other TTF-based electron acceptor molecules,
our experimental apparatus, absolute reflectance measuréee phonons largely dominate the BEDT-TTRverall
ments are only possible below 9000 th Rather than ar- e-mv coupling strength. These are the already mentioned
bitrarily connect the absolute and nonabsolute reflectancay v,, vs, andvg modes, described as two=C stretching
spectra below and above 9000 th we have performed and a ring breathing, respectively. Indeed, these vibrations
the Kramers-Kronig analysis only on the lower part of theaccount for over 90% of the small polaron binding energy. It
spectra, simulating in the high-frequency extrapolation thds instructive then to compare the present experimental esti-
presence of the observed excitonic band of BEDT-TEE  mate of thee-mv coupling strength of these three modes
12000 cm®. We checked that the conductivity spectrum in with the corresponding estimates available for other TTF-
the region of interest shows little dependence on the extrapddased molecules, namely TTF its@lf, tetramethyl-

IV. DISCUSSION AND CONCLUSIONS

lation procedure. tetrathiafulvalend TMTTF),3* and dibenzo-tetrathiafulvalene
The spectrum has been analyzed in terms of the isolatedBTTF).X° Table IIl reports the relevané-mv coupling
dimer modelt? which applies well to constants, together with the contribution to the small polaron

(BEDT-TTF),[M0gO,¢], Where quasi-isolated BEDT-TTF  binding energyEgp. It is seen that in both TTF and TMTTF
dimers are found. The presence of the nearby excitonic trarthe strength oé-mu interaction is significantly larger than in
sition has not been taken into account. On the other hand, tHeBTTF or BEDT-TTF. This finding may be explained in
above simplification has always been adopted in the previouterms of a larger delocalization of the HOMO in the latter
spectroscopic determination efmov coupling constant®**  molecular structures. The strength @fmv coupling does
which also used the isolated dimer model to simulate anot appear to be correlated to the superconducting properties,
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coupling constantsg; , and small polaron binding

energy of the most relevant modes, for several TTF derivatives radical cations.

TTF? TMTTF® DBTTF® BEDT-TTF¢
Mode Freg. (cm?) g; (meV) Freg. gi Freqg. of Freqg. of
ag Vo 1505 42 1567 32 1555 19 1460 43
V3 1420 133 1418 133 1409 79 1414 71
Vg 501 71 523 56 512 53 513 40
Esp (MeV) 191 154 82 64

8Reference 9.
bAdapted from Ref. 34.
‘Reference 10.
dPresent work.

since among the above donors only BEDT-TTF and an omoing BEDT-TTF salts. For instance, a preliminary analysis

logue of TMTTF, tetramethyl-tetraselenofulvale(fMTSF)

shows that the Raman-IR frequency shifts observedafpr

give superconducting salts. Of course many other factoranodes of BEDT-TTF superconducting s3ltsan be satis-
such as the degree of bidimensionality, the strength ofactorily accounted for by oue-mv coupling constants to-
electron-electron interaction and so on, are important or esgether with a proper estimafeof the relevanty(0) in Eq.
sential to organic superconductivity. The above comparisoi3.3).

only suggests that thimtramolecular vibrations are nati-

rectly involved in the superconductivity mechanism. On the
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