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Control of electronic properties of a-(BEDT-TTF),MHg(SCN), (M=K,NH,) by the uniaxial
strain method
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Systematic uniaxial strain studies @f (BEDT-TTF),MHg(SCN), (M =K,NH,) have been carried out. By
controlling the in-plane lattice parameterandc independently, we find that both compounds have essentially
the same phase diagram in electronic properties, although, under the hydrostatic pressures, they show quite
different phase diagrams. The K salt shows the superconductivity likesilHunder the-axis uniaxial strain,
and the latter undergoes a transition to the density-wave state like the former undeaxiseuniaxial strain.
These changes in electronic structures are verified by measuring the angle-dependent magnetoresistance. The
electronic properties of these compounds can be systematically understood as a furmtigrited ratio of the
in-plane lattice parameters.
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[. INTRODUCTION electronic properties and to search for novel electronic states,
we performed a systematic uniaxial strain study on the iso-
An isostructural series of compound Structural compounds o&-(BEDT-TTF),;MHg(SCN, (M

a-(BEDT-TTPH,MHg(SCN), (M=K,Rb,TI,NH,), where =KNH,) having different low-temperature ground states.

BEDT-TTF denotes bigthylenedithigtertrathiafulvalene, By controlling the in-plane Iatt_ice parameters, we fou_nd that_
has attracted much attention due to the variety of intriguing?Cth compounds have essentially the same phase diagram in

electronic properties. This system has a highly two- lectronic properties. It is possible to understand the elec-

: ) . . tronic properties of this series of compounds as a function of
dimensional electronic structure, since donor molecular conz

. ) e , ) C/a, the ratio of the in-plane lattice parameters in the con-
ducting planes are sandwiched by thick insulating anion |ayducting plane.

ers. The chevronlike donor molecular arrangement within the

conducting plane leads to a unique electronic structure. The Il. EXPERIMENT

Fermi surface is composed of both a two-dimensid@aal)

cylinder and a pair of one-dimensiondiD) sheets as pre- The basic idea of the uniaxial strain method is to com-

. . - ress a sample in a hard cylinder as suppressing the expan-
dicted by the tight-binding band structure calculattén. Eion perpen(?icular to the gpplied force pdpue to goisson %f_
Among  them  a-(BEDT-TTF,MHQ(SCN, (M focts Details of the experimental technique have been
=K,Rb,TI) shov;/s a transition to density-wayBW) states _ described in our previous pap8rWe used a clamp-type
at about 10 K€~° The temperature dependence of the resisge-cy pressure cell for this purpose. A sample crystal to be
tivity of these compounds shows a steplike anomaly at th&tydied was embedded in organic materials such as the
transition temperaturd@p,,, and the angle-dependent mag- frozen-oil or epoxy resin. We used the Demnum S-20 as the
netoresistance oscillatiofAMRO) pattern dramatically oil and the Stycast 1266 as the epoxy resin. The sample
changes belowl by, suggesting the reconstruction of the composite was inserted in the pressure cell and then an ex-
Fermi surfacé. It is generally considered that this transition ternal force was applied to a piston put on the sample com-
originates in the nesting instability of the one-dimensionalposite. The cell cylinder hinders Poisson’s effect when the
part of the Fermi surfaceUnder the hydrostatic pressure the cell is hard enough compared to the sample composite. For
DW state is suppressed and the normal metallic propertiethe frozen-oil method, the pressure cell was first cooled
are observed. In spite of a number of experimental and thedown to low temperatures so as to freeze the oil. Then the
oretical studies, the exact nature of the ground state remairexternal force was applied at 20 K. The applied pressure
to be discussed. On the other hand, the,NHIt shows su- denoted below indicates the pressure applied on the cross-
perconductivity below abdul K at ambient pressuféThe  sectional area of the rod of the sample composite. The maxi-
superconductivity was suppressed under the hydrostatic presium pressure applied was 10 kbar, which creates the strain
sure, and the normal metallic state is stabilized without theof about—4%, although the exact value of the strain is un-
transition to the DW state. Although these compounds areertain at the present staféThe lowest temperature reached
isostructural and their lattice parameters are almost the sameas 0.6 K.
only the NH, salt shows superconductivity at ambient Single crystals of a-(BEDT-TTF),MHg(SCN, (M
pressuré. It is still an open question what causes the differ- =K ,NH,) were prepared by standard electrochemical oxida-
ence in their electrical properties. tion method. The typical size of investigated single crystals
In order to examine the role of anisotropy in the differentwas 0.5<0.5x 0.1 mn?. Their crystallographic axes were
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FIG. 1. The temperature dependence of the out-of plane resis- Okbar ..
tance of a-(BEDT-TTF),KHg(SCN), under the uniaxial strain 200 bn s aaeae e OSKbar
along theb* axis, normal to the conductirgc plane. The external ] N S  Skbar
pressure was applied at 20 K using the frozen-oil method. 8 I~ eceneomeeee oo o  vbar
o U ——
< 100 10 kbar
identified by x-ray diffraction measurements. The electrical .2 ff’jﬂ“‘”
resistance measurements under the uniaxial strain were per- 2
formed by the conventional four-probe dc method. Four gold ol ) . ! L
wires are attached on both sides of crystal surfaceplane 0.0 0.1 0.2 0.3 0.4 0.5
with carbon paste as electrodes. We used the frozen-oil Magnetic Field (T)

method to systematically study the effect of the uniaxial o
strain on the title compounds except for the AMRO study, FIG. 2. (g) The magnetic-field dependence of the out-of plane
where the epoxy method was employed. The out-of planglagnetoresistance Ofa-(BEDT-TTF),KHg(SCN, under the
resistance of a-(BEDT-TTF),MHg(SCN), (M =K,NH,) -axis un*laxw_tl strain at 0.6 K. The_ magnetic field was gpplled
was measured under the uniaxial strain created alongthe along theb* axis.(b) The magnetoresistance at low magnetic field.
b*, andc axes independently.
We also found a sharp drop in the low-temperature
resistance under high pressures above 5 kbgtrain
lll. EXPERIMENTAL RESULTS of about —2%), suggesting the onset of the supercon-
ducting transition. Figure (8) shows the magnetic-field
dependence of the out-of plane magnetoresistance of
Figure 1 shows the temperature dependence of the out-af-(BEDT-TTF),KHg(SCN), under the b*-axis uniaxial
plane resistance of-(BEDT-TTF),KHg(SCN), under the strain. The large magnetoresistance characteristic of the DW
uniaxial strain along thé* axis, normal to the conducting state was observed at ambient presstis the pressure
ac plane. The pressure was applied at 20 K. Under the zerwas increased, the magnetoresistance became small, fol-
strain the steplike anomaly of the resistance was observeddwed by a sharp drop of the low-field magnetoresistance
around 8 K, indicating the onset of the transition to the DWabove 5 kbar, indicating the superconducting critical field
state. The DW state was suppressed bybthaxis strain and  behavior as shown in Fig.(8). Both the superconducting
its transition temperaturép,,, which is defined as the tem- critical field H¢ and the transition temperatufe continued
perature at which the derivativéR/dT shows a minimum, to increase with increasing external pressure. At the maxi-
decreasing with an increase of the applied pressure. Abovemum pressure of 10 kbar the magnetoresistance shows the
kbar (strain of about—2.8%) we observed no sign of resis- almost sublinear magnetic field dependence, suggesting the
tance anomaly associated with the DW transition. resurrection of the original Fermi surface as predicted by the
The suppression of the DW state is attributable to théband calculation and observed in the NEbmpound. We
suppression of the nesting instability of the Fermi surfacenote that no Shubnikov—de Hag&dH) oscillations were ob-
due to the increase in the warping of the 1D part of the Fermserved up to 12 T in the present crystal, presumably due to
surface. The external force parallel to th€ axis causes not the poor quality of the crystal.
only the increase in the interplane bandwidth but also the Figure 3 shows the temperature dependence of the out-of
change in the intraplane band structure, possibly leading tplane resistance af-(BEDT-TTF),NH,Hg(SCN), under the
the increase in the Fermi surface warping. It is to be noted*-axis  uniaxial strain. In  contrast to a-
that the change in the intraplane band structure is possibiBEDT-TTF),KHg(SCN),, «-(BEDT-TTF),NH,Hg(SCN),
because the donor molecular long axis is not parallel to thehowed a superconducting transition at 1.5 K at ambient
b* axis. Rotations of molecules might be caused by thepressure. We found that th -axis uniaxial strain gradually
b* -axis strain. increases th@ . At the maximum applied pressure of 10

A. Effect of the b* -axis uniaxial strain
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FIG. 3. The temperature dependence of the out-of-plane resi%he ove
tance of a-(BEDT-TTF,NH,Hg(SCN), under the uniaxial strain ye.
along theb* axis, normal to the conductinac plane. The external

pressure was applied at 20 K using the frozen-oil method. T/kbar under the hydrostatic pressdregnd decreases at the

rate of —40 T/kbar under th&* -axis uniaxialstress'® Since

o . . the fundamental frequency is proportional to the cross-
kbar, theT reached 4.5 K, which is three times higher thangetional area of the 2D Fermi surface and, therefore, to the
that at ambient pressure. Figure 4 shows the magnetic-fielgtt approximation, is proportional to the size of the first
dependence of the magnetoresistance underbih@xis  gyiliouin zone, the different pressure dependence of the fun-
uniaxial strain. In this compound, the SdH oscillation super-gamental frequency is consistent with the different nature of
imposed on the smooth background magnetoresistance Wgse applied pressures. Hydrostatic pressure compresses the
clearly observed. Although the oscillation amplitude de- it cell, leading to the increase in the area of the first Bril-
creased rapidly with increasing strain, the SdH oscillationg in zone. On the other hand, i -axis uniaxialstress

was still observable at the maximum applied pressure of 1Q,5ands the in-plane lattice parameters due to Poisson ef-
kbar (strain of about-4%). Figure 3a) shows the pressure- tocts Therefore the area of the first Brillouin zone decreases.
dependent Fourier-transfor(fT) spectra, and the pressure Thg mych smaller dependence of the SdH frequency on pres-
dependence of th€SdH) frequency is given in Fig. 8).  gre in the present study suggests that the strain created in
Under the zero strain we observed the single fundamentg},g crystal has a uniaxial nature. This ascertains that Poisson
frequency of 57226 T, which is in good agreement with effects is basically suppressed. The small dependence on
the previous ?PH ~and de Haas-van AlphedHVA)  ,rosqure is ascribed to either the incomplete suppression of
measuremenfé: This oscillation is ascribed to the 2D part pgisson effects or some changes in the intraplane band struc-
of the Fermi surface. ture or both.

We found that the SdH frequency is almost independent  camposet al. have found that the uniaxial stress applied
of pressure or slightly increased at the ratet@ T/kbar with erpendicular to the conducting plane induces and enhances
the b* -axis uniaxial strain. It has been reported that the SdH,o superconductivity in the K compound and NEom-
frequency of this compound increases at the ratetd7 o nd; respectivelf They also found a systematic trend in

the increase off ¢ with the real space expansion in the
EXTERNAL PRESSURE // b* plane. In the present uniaxiatrain study, the expansion in
80—+ the ac plane is negligible. Nevertheless, the superconductiv-
] ity was also enhanced. Therefore, we have to consider other
] factors to account for the large enhancement of the supercon-
7 ductivity under the uniaxial strain/stress in these compounds.
] The increase in the interplane bandwidth and/or the modifi-
cation of intraplane band structure should be carefully con-
sidered for more quantitative discussions.

0 1 1 ST
T=05K Vv

600 -

=~
=)
o

8 kbar

]
(=]
o

10kbar | B. Effect of the in-plane c-axis and a-axis uniaxial strain

Resistance (Q)

Drastic changes in the electronic properties were observed
o o under the uniaxial strain within the conducting planes. Elec-
0 2 4 6 8 10 12 tronic properties of these compounds are largely dominated
: by the direction of the in-plane uniaxial strain.
Magnetic field (T) Figure 8a) shows the temperature dependence of the
FIG. 4. The magnetic-field dependence of the magnetoresistandeut-of plane resistance of-(BEDT-TTF),KHg(SCN)4 under
of a-(BEDT-TTF),NH,Hg(SCN), under theb* -axis uniaxial strain  the uniaxial strain along theaxis. The DW state was gradu-
at 0.6 K. The magnetic field was applied along tieaxis. ally suppressed with increasing strain and the superconduc-

a-(BEDT-TTF),NH,Hg(SCN),
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15 FIG. 7. The temperature dependence of the out-of-plane resis-

tance of (a) a-(BEDT-TTH,KHg(SCN, and (b)
_a-(BEDT-TTH),NH4Hg(SCN), under the uniaxial strain along the
FIG. 6. The temperature dependence of the out-of-plane resig; axis. The external pressure was applied at 20 K using the frozen-

tance of (&  a-(BEDT-TTF,KHG(SCN, and (b) il method. The inset iffia) shows the donor layer structure viewed
a-(BEDT-TTF),;NH,Hg(SCN,, under the uniaxial strain along e 4jong the molecular long axis. The arrows denote the direction of
axis. The external pressure was applied at 20 K using the frozen-ojhe strain.

method. The inset ifa) shows the donor layer structure viewed
along the molecular long axis. The arrows denote the direction obelow about 200 K at ambient presstifaVe found, in ac-
the strain. cordance with the anisotropic thermal contraction, the reduc-
tion in ¢ plays a dominant role in the appearance of the
tivity was induced under the large strain. Althou@g con-  superconductivity.
tinued to increase up to the maximum pressure of 10 kbar The effect of the in-plana-axis uniaxial strain was com-
(strain of about—4%), the resistance never reached zeropletely different from that of the in-plane-axis uniaxial
within the temperature range investigated, presumably due tétrain. Figure 7a) depicts the temperature dependence of the
the low T and the broad transition temperature width. Theout-of plane resistance of-(BEDT-TTF),KHg(SCN), under
latter suggests the existence of the inhomogeneous straihe a-axis uniaxial strain. The DW state was entirely sup-
within the crystal. Overall features under tb@xis uniaxial  pressed under the external pressure of 1 kitaain of about
strain were similar to those under th&-axis uniaxial strain.  —0.4%), and the normal metallic behavior was observed
In case ofa-(BEDT-TTF),NH,(SCN),), the effect of the down to 0.6 K and up to 10 kbar. Under thexis strain the
c-axis uniaxial strain was dramatic. The superconductingritical pressure to suppress the DW state was less than 1
transition temperaturéc initially increased up to about 6 K, kbar, which is so small compared to that under the hydro-
which is four times higher than the one at ambient pressurestatic pressure, 5 kbar. It implies that the hydrostatic pressure
by the application of the-axis uniaxial strain of about2%  effectively compresses the sample alongdtexis, the high-
(external pressure of 5 kbaras shown in Fig. ®). At the  est conducting axis.
higher applied pressures above 5 ki3as,turned to decrease As shown in Fig. ™), the superconducting transition
with further increasing the pressure. These resultsemperatureT, is lowered by the in-plan@-axis uniaxial
in both compounds suggest that tleaxis compression strain in a-(BEDT-TTF),NH,Hg(SCN), and at above 4.5
stabilizes the superconducting state. It has been reportekbar (strain of about—1.8%) the resistance does not reach
that among the series of the isostructural compoundgero down to 0.6 K. At the high external pressures above 7
a-(BEDT-TTF),MHg(XCN), (M=K,Rb,NH;; X=S,Se), kbar (strain of about—2.8%), this compound showed the
only the superconducting NHg(SCN), salt shows a signifi- normal metallic temperature dependence of the resistance
cant decrease in the ratio of the in-plane lattice constéat down to 0.6 K, while in the intermediate external pressure
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=
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the epoxy-crystal method.

range, 4—6 kbafstrain of about-1.6% to—1.8%), the step-

w =l
like anomalies were observed at about 10 K in the tempera- ; y offst
ture dependence of the resistance. These anomalies appeared T U RN EUO
at the intermediate pressures are reminiscent of the DW tran- -90 -60 -30 0 30 60 90
sition observed inu-(BEDT-TTF),KHg(SCN),. In order to Angley

investigate this low-temperature state more precisely, we per-

formed the AMRO ?t“‘?'y Oh'(_BEDT'TTF)ZNWHg(SCN)“ FIG. 9. The angle-dependent magnetoresistance of
under thea-a)_(ls_unlaXIaI strain. We empI(_)yed the €POXY - (BEDT-TTF),NH,Hg(SCN), on the magnetic field direction at
method to uniaxially compress the crystalline sample, Sincg 5 k ynder the external pressure of 2.5 kbar alongatheis. The

it is feasible for the rotation of the sample in the magneticfiey anglesw and y were measured from theb* plane and the
field because of the absence of the force-transmitting systegx ¢’ plane, respectively.

from outside.

Figure 8 shows the temperature dependence of the out-of-
plane resistance af-(BEDT-TTF),NH,Hg(SCN), under the
a-axis uniaxial strain by use of the epoxy method. The pres- c
sure was applied at room temperature. The resistanct 10 tang
anomaly at 10 K was clearly observed at the external pres:
sure of 2.5 kbar, which corresponds to about 5 kbar in the
frozen-oil method? and it disappeared above 6 kbar. Overall
feature in the epoxy method is essentially the same as that il
the frozen-oil method.

Figure 9 shows the angle-dependent magnetoresistance ¢
a-(BEDT-TTF),NH,Hg(SCN), on the magnetic field direc-
tion under the external pressure of 2.5 kbar alongatlais.
The sample crystal was rotated around the crystallographic
axis and thec’ axis, normal to theab* plane, in the mag-
netic field. The field anglee and y were measured from the /
ab* and theb*c’ plane, respectively. Magnetoresistance /
was collected as a function gf (or w) for different offset 5
angle wysser (OF xofised. We note that the anglg (or w) is |
regarded as the polar angheonly when the other one (or
X) Is just equal to zero. In such conditions, the positions of
the dips in the magnetoresistance were found to be periodi -10 N
in tand (6= y or w) without the phase shift betweei>0 2 -0 1z
and #<0, as shown in the inset of Fig. 10. These features are
characteristic of the AMRO due to the quasi-one- F|G. 10. The positions of the dips in the magnetoresistance plot-
dimensional Fermi surface. We also found the Iarge aniSOtted in polar coordinates foX=tanésing and Y=tanésin g,
ropy in the AMRO depending on the offset an@ggser. It which corresponds t&X=tany and Y=tanw/ cosy, respectively.
means that the AMRO pattern strongly depends on the direcFhe inset shows the positions of the dips in the magnetoresistance
tion of the azimuthal anglé, which is measured from the  against tary.

tanf / cos¢

tan (y or w)

D NN SO
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NH, K The suppression of the DW by tlgeaxis stress was moder-
l } ate compared to that by tleeaxis stress. These results are in
' contrast to those of the present uniaxgahin study. In their
method the Poisson effects are present. This makes it diffi-
. cult to discriminate between the effects of the compression
PM of the sample parallel to the stress and those of the expansion
P along the perpendicular direction. In contrast, the present
P uniaxial strain method excludes the Poisson effects. There-
6r " DW 1 fore, our method is preferable for the discussion on the rela-
\ oo tionship between the changes in electronic properties and
that of the crystal structure.
In a-(BEDT-TTFH,MHg(SCN), (M =K,NH,) the interco-
1 lumnar (la) interaction is stronger than the intracolumnar
L '\-: (Ilc) one within the conducting donor layer, leading to the
0.95 ' 100 one-dimensional open Fermi surface perpendicular toathe
cla axis. Therefore, naively speaking, the reductioraothe lat-
tice constant along the intercolumnar direction, makes the
FIG. 11. The phase diagram af (BEDT-TTF),NH,Hg(SCN),. system more one-dimensional, and the reduction otthiee
The strain at 10 kbar is estimated to be abed®s in the frozen-oil  lattice constant along the intercolumnar direction, makes the
method, although the exact value is uncertain at the present stageystem more two-dimensional. This is consistent with the
The arrow indicates the value ofa in the NH, and K compounds  suppression of the DW state in the K salt by thaxis
at ambient pressure. uniaxial strain and the inducement of the DW state in the

is. In Fig. 10 th i fthe di lotted i | NH, salt by thea-axis uniaxial strain. Due to the anisotropic
axis. In r1g. € positions ot the dips were plotted In Polaly, o mga| contraction, the electronic structure of the ,Ndlt
coordinates foiX=tan#@sin¢ andY =tan#@sin ¢, which cor-

: is considered to be more 2D than that of the K salt at ambient
responds tX=tany and Y =tana/ cosy, respectively. One  , oqq e “leading to the absence of the DW transition in the
c.)bser_ves.the regularity in the_ positions of the dips. The SOI"former salt. The present study strongly suggests that the
lines in Fig. 10 can be described as small difference in thec/a, that is to say, the in-plane an-

tané sin( ¢+ ¢o) =1.30N+0.5, isotropy, is the origin of the difference in their electronic

properties at low temperatures.

wherego=31° andN=—2,—1,0,1,2. The periodicity of the ~ However, it remains an open question why the DW state
dip position against the polar angle has the minimum$at is suppressed by furtheraxis uniaxial strain and there ap-
= ¢ and has the 1/si{+ ¢) dependence. Hence, these pe-pears to be no superconductivity in the temperature range we
riodic dips in the AMRO are ascribed to the quasi-one-studied. The above consideration is too naive to discuss the
dimensional Fermi surface running parallel to the directiontopology of the Fermi surface, since the donor molecules
tilted with ¢o=31° from the c axis. This reconstructed have a triangular network and do not stack uniformly within
Fermi surface ofa-(BEDT-TTF),NH,Hg(SCN), under the a column. Therefore, we need the exact arrangement of the
a-axis uniaxial strain was found to be very similar to that of molecules to precisely discuss the electronic structure and
a-(BEDT-TTF),KHg(SCN), at ambient pressuré:'® There-  the topology of the Fermi surface under the uniaxial strain.
fore we conclude that the DW state, just like the K salt, isin addition, we should consider other effects such as the

—_
8o

5
/

[ee]
T

Temperature (K)

induced in the Ni salt under thea-axis uniaxial strain. reduction in the density of states to account for the above
results. It has been theoretically pointed out that the increase
IV. DISCUSSION in the bandwidth along the 1D direction reduces the density

of states at the Fermi level, leading to the suppression of the

From these systematic uniaxial strain studies, we derive@DW state in the quasi-1D organic conductors, (TMTSE)
the phase diagram of-(BEDT-TTF),NH,Hg(SCN), as where TMTSF is tetramethyltetraselenafulvaléha.similar
shown in Fig. 11. Here, the strain at 10 kbar is estimated t@xplanation is considered to be possible in the present sys-
be about—4%, although the exact value is uncertain at thetem.
present stage- The phase diagram of the K salt is essentially Another point to be noted is the inducement and the en-
the same as that of the NRalt. Their electronic properties hancement of the superconductivity in the K salt and,NH
were found to be largely dominated by the direction of thesalt, respectively, by the reduction ofand also the inter-
uniaxial strain created in the conducting plane. The low-plane distance. In the highly anisotropic materials such as
temperature ground state of these isostructural compounddMTSF),X, the hydrostatic pressure sometimes removes
varies from the metallic state through the density-wave statethe nesting instability of the Fermi surface and induces the
to the superconducting state with decreasing the ratio of theuperconductivity. In these cases, however, the supercon-
in-plane lattice constart/a. ducting transition temperaturB: usually starts to decrease

It should be mentioned that the in-plane uniaxséless  with further increasing pressure. The suppression of the su-
study of the K salt was carried out by Brooksal?® re-  perconductivity is generally ascribed to the decrease in the
cently. They observed the destruction of the DW for bothdensity of states, because the bandwidth is usually increased
in-plane stress directions but no superconducting transitiondy the hydrostatic pressure due to the decrease in the unit-
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cell volume. In the present uniaxial strain study the unit-cellstates at the Fermi level and the role of the Coulomb inter-
volume is also reduced; however, tiig continued to in- action, further investigations such as AMRO and the x-ray
crease to some extent. Therefore, the increask:icannot diffraction are needed.

be explained by the simple cell volume effect. It is to be

noted that the uniaxial strain possibly causes not only the V. CONCLUSION

translations of molecule parallel to the external force but also
some changes in the molecular orientation. In th&ype
BEDT-TTF salts, both the in-plana and c axes are tilted
from donor molecular plane and are also not perpendicular t
that. Therefore, the compression along éhandc axes pos-
sibly causes the changes in the dihedral arfjlébetween
neighboring molecules. As is suggested by Merial, the
overlap integral of the two inclined BEDT-TTF molecules

We succeeded to artificially control the electronic proper-

ties of a-(BEDT-TTF),MHg(SCN, (M=K,NH,) by the
niaxial strain method. Both compounds showed very simi-
ar electronic properties to each other by controlling the in-

plane lattice parametessandc independently. The reduction

in c/a enhanced the superconductivity, while the increase in

c/a stabilized the metallic state. The density-wave state ap-

strongly depends or .22 The c-axis uniaxial strain may peared between them. The electronic properties of these

increased, leading to the decrease in the intercolumnarcompounds can be systematically understood as a function of

transfer integral in the present compounds. Such change I%/a, the ratio of the in-plane lattice parameters. Because of

9, may increase thdc, because, naively speaking, the the anisotropic thermal contraction, tbka of the NH, salt is

bandwidth is largely dominated by the intercolumnar transfelgmalk':'r than that Qf the others W'M.: K,Rb, Tl at low tem-
integrals. peratures at ambient pressure. This accounts for the reason

Moreover, we cannot rule out a possible change in th%’vhy only the NH, salt shows the superconductivity, while
molecular dimerization under the uniaxial strain. In the he qthers undergo the transition to the dens_|ty-wave state at
ambient pressure. For more quantitative studies, however, we

a-type BEDT-TTF salts, donor molecules do not stack uni'have to clarify the exact arrangement of atoms or molecules
formly within a column and there exists a weak dimerization. oy ) 9 . . .
under uniaxial strain. We are preparing an x-ray diffraction

The degree of the dimerization is the largest in JN$&lt tus for thi

among the series of the present compotfii@sd it might be apparatus for this purpose.
changed by the uniaxial strain. The strong dimerization sepa-
rates the bands and, therefore, reduces the overlap between
the two bands that across the Fermi level, leading to the We thank N. Mori of the Institute for Solid State Physics,
increase in the density of states at the Fermi level in the 1Jniversity of Tokyo and H. Takahashi of Nihon University
part of the band, while that in the 2D part of the band un-for illuminating discussion on high-pressure studies. This
changed. The former may account for the increase iTthe  work is supported by the Grant-in-Aid for Specially Pro-
In order to discuss the band structure, the geometry of thenoted ResearctiNo. 10102004 by the Ministry of Educa-
Fermi surface, the molecular dimerization, the density oftion, Science, Sports and Culture, Japan.
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