I I TSR ACEERT TEf
%53 % (2019) 181-184

] 'y

BRI BT 5 RIS R & Kotk DB

(CFRE304E 9 A20H 52 1)

Correlation between upper critical field and dimensionality
in an unconventional superconductor

Syuma YASUZUKA

(Received Sep. 20, 2018)

Abstract

B-(BDA-TTP),SbF, is a layered organic superconductor with relatively high transition temperature
T. of 7.5 K. In order to investigate the superconducting (SC) state of g-(BDA-TTP),SbF, its interlayer
resistance has been measured at magnetic fields up to 15 T and temperatures down to 1.5 K. The
upper critical fields(H_,) parallel and perpendicular to the conduction layer are determined and dimen-
sional crossover from anisotropic three-dimensional (3D) behavior to 2D behavior is found around 6 K.
When a magnetic field is rotated within the conduction layer at 6 K, H_, for magnetic field along the
a* + ¢* direction is slightly larger than that for along the a*-c* direction. Normal-state magnetoresis-
tance has the same symmetry as H., and shows maximum (minimum) when a magnetic field is applied
parallel to the a*—c*(a* + ¢*) direction. This behavior can be explained in terms of a Fermi surface
anisotropy. At 3.5 K, however, we find clear fourfold symmetry of H, despite the normal-state magne-
toresistance shows twofold symmetry arising from the Fermi surface anisotropy. Origin of fourfold
symmetry of H, is discussed in terms of SC gap structure in g-(BDA-TTP),SbF,.
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Fig. 1 (a) Structure of BDATTP donor molecule. (b) Crystal
structure of -(BDATTP) ,SbF,.
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Fig. 2 Resistive transition curves of p-(BDA-TTP),SbF; for

(@) H// ac and (b) H 1 ac,where T=7.5,7.4,7.2,7.0,
6.7, 6.5, 6.3, 6.0, 5.8, 5.5, 5.3, 5.0, 4.5, 4.0, 3.5, 2.5,
2.0,and 1.5 K from left to right (after ref. 6).
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Fig. 3 (a) H-T phase diagram for - (BDA-TTP) ,SbF;. The arrow
indicates the Pauli paramagnetic limit. () 7-dependences
of GL coherence lengths and the anisotropy of the critical
fields of B-(BDATTP) ,ShF, (after ref. 6).
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Fig. 4 Angular dependence of the interlayer resistivity of g-(BDA-
TTP) ,SbF; at various temperatures in the magnetic field of
5.5T (after ref. 6).
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Fig. 5 Magnetoresistance of B-(BDA-TTP),SbF; for various
azimuthal angles ¢ from-120° (top curve) to 100°
(bottom) in 10° stepat T=6.0K (@) and T=3.5K (b).
Each curve is shifted for clarity (after ref. 6).
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Fig. 6 In-plane anisotropy of uyH,, at T=6.0 K (a) and T=3.5 K
(b). Red lines indicate the antinodes predicted from the
ab-initio calculation [4] (after ref. 6).
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