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New Organic Superconductor, (DMET)ZAu(CN)2
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We discovered a new organic superconductor, (DMET)ZAu(CN)Z,
which is a radical salt of an asymmetrical donor. The room-
"
at ambient pressure. This salt showed a metal-insulator transition

temperature conductivity of this salt was very high (2500 Secm”

at about 25 K at ambient pressure, but it exhibited superconduc-
tivity below 0.80 K at 5 kbar.

Since the discovery of superconductivity in TMTSF salts,1) some organic
superconductors have been discovered, but all these superconductors contain
symmetrical donors.z) Namely, TMTSF or BEDT-TTF salts that exhibit superconduc-
tivity are composed of a symmetrical donor molecule and a radical anion. TTF-
Ni(dmit)2 is also composed of symmetrical donor and acceptor. Are symmetrical
donors necessary for organic superconductors ? In order to answer this question,

3) In this letter, we briefly report

we have investigated asymmetrical donors.
the synthesis and the electrical property of the first organic superconductor
based on an asymmetrical donor. This organic superconductor is (DMET)ZAu(CN)2
(DMET= dimethyl(ethylenedithio)diselenadithiafulvalene as shown in Fig.1).

The synthesis of DMET was carried out

)

as already described.? Au(CN), salt was Me__Se S S
crystallized by electrochemical oxidation I H Ij
of DMET in chlorobenzene with

Me” Se ST S

Fig. 1. DMET.

(n-Bu)4NAu(CN)2 as the supporting
electrolyte. Plate-like crystals were
obtained after one week. The stoichiometry
of this salt was determined to be 2:1 by XPS. The electrical conductivity was
measured by the four-probe method along the long crystal axis.

The room-temperature conductivity was 2500 S-cm_1, which is much larger than
TMTSF salts (700 Secm |
of (DMET)ZAu(CN)2 showed an upturn at about 25 K, which disappeared under 5

for (TMTSF)2C1045)). At ambient pressure a resistivity

kbar. Figure 2 shows the temperature dependence of the electrical resistivity of
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(DMET)ZAu(CN)2 under 5 kbar. As SO e e e B R ST B o e e e e
temperature decreases, the C ]
resistivity decreases as p0-65 50 e
down to 15 K, and a large drop L o #rbﬁ%f'z
of resistivity was  observed 405 4 kOe J W T ]
below 1.0 K. When magnetic E T }
field was applied to the B gof : _-
crystal, this drop was ;‘ - i (OMET) oAU (CN) 5 ]
suppressed completely (Fig. 2 ). 20k : 5 kbar N
This result confirmed that this L «H =0 ]
drop is due to a superconducting 10; ; é
transition. The transition - 7 .
temperature T_ is 0.80 K and AT_ ol R N N

is 0.15 K. 0 1 3 4 5

T/ K

In summary, (DMET)ZAu(CN)2

is found to be the first organic Fig. 2. Resistivity of (DMET)ZAu(CN)Z

under pressure.
superconductor based on an p

asymmetrical donor. Details of the superconducting properties and crystal
structure will be published in the forthcoming papers.
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