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Electronic Heat Capacity of Organic Superconductor
K-(BEDT-TTF)2Cu[N(CN)2]Br
0 Quasi-particles Excitations and Anisotropy in Energy Gap U

Y asuhiro Nakazawa

(Received November 18, 2000; Accepted March 10, 2001)

The low-temperature heat capacity of single crystals of k-(BEDT-TTF),Cu[N(CN)].Br was
studied by the thermal relaxation technique in the temperature range between 0.11 K and 4.2 K.
By analyzing temperature dependence data of electronic heat capacity C«, we can see a quadratic
term due to the quasiparticle excitations over the superconductive gap exists at low-temperature
region below 2 K. The recovery rate of electronic heat capacity coefficient y is found to obey
square root of external magnetic fields H. These results demonstrate that the superconductivity
of this material is an unconventional one with line-nodes in the superconductive gap.
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Fig.1 Schematic drawing of the electronic states of a
donor molecule and an acceptor molecule.
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Fig.2 Molecular structures of typical electron donor
molecules, BEDT-TTF and TMTSF.
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Fig.3 The arrangement of doner molecules in k-type
structure. The tgmer and t' stand for the intra-
dimer and inter-dimer transfer, respectively.
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Fig.4 A conceptual phase diagram in electronic states
of k-(BEDT-TTF)2X system.

v . : . e g aUPPET HOMO

==  (anti-bonding band)
24,

Jower HOMO
(bonding band)

Fig.5 Schematic view of electronic state of strongly
dimerized (BEDT-TTF)2X system.
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Fig.6 Information on superconductivity accessible
through thermodynamic measurements.
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Fig.7 CpTotvs. T2 plot for k-(BEDT-TTF).Cu[N(CN)2]
Br in a temperature range between 0.85 K and
4.2 K.

0000000ogooooobbob0H 00000000
gooooboooooooobbooooooobooo
yboooooooobooobooooooooooooo
gooooboooboboooooo boooooooooo
gooooobooobooooooboooooooooooo
goooooooooooooboooooooooooo
oomoooo oooobooooooooobboooo
goooooobooboboobooooooooooseesOo
gooooOooOoooO0oooO0Aac/yTol14300000
oooTooooobooooooooooooobooooo
goooooobobooooooooooooooobooo
goooooboooooooooboboooooooooboooo
gooooboOoooooobbOooooooooooo
gooooooobOoOoon0 oopboooooooooo
gooooboooooobooobobooooooooooo
goooobooooooobooboboOooooooooooo
gooooooooooooboboooooooooooo
goooooooooooooboooooooooooo
gooooboOOo0ooooooboooooooboooboooo
gooobblokOOOOOOOLOOoODOoDOooD
ooooooooooo

4. 000000 K -(BEDT-TTF)2Cu[N(CN)2]Br
0000 O 00000

Fig.70 O k-(BEDT-TTF),Cu[N(CN);]Br0 00000
0000C,Tot vs T20000000000000000
00000000000000000000000000
00000000000000000000000mg00
00000000000000000000000000



20 T T T T
0.5 . : v LY 1
2 | e 5
ST Z
5L g ] 9%§0A
150 2l etidd | o ?]
) -3 n L ) 1
S 0 5 10 15
£ TR 4E°
S 44‘
X
- 10 L Ve J
€ o~
- /a °
- 78 he BEDT-TTF
~ %3
§ /ak
5ol AN ,
e
.{‘x o BEDT-TTF
0 ‘

0 02 04 06 08 1 12 14

T2 | K2

Fig.8 The low-temperature data of k-(BEDT-TTF);
Cu[N(CN).]Br salts. The inset shows the real
part of ac susceptibility with ac field applied
perpendicular to the layers.
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Fig.9 Temperature dependence of electronic heat
capacity divided by temperatures. The solid
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Fig.10 Schematic illustration of quasi-particles density
of states for (a)isotropic s-wave, (b) d-wave with
line-nodes, and (c) anisotropic s-wave.
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