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* What is “non-centrosymmetric’?

Noncentrosymmetric = broken inversion symmetry

Centrosymmetric Noncentrosymmetric
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corresponding! different!



* Superconductivity in noncentrosymmetry

Centrosymmetric Nonentrosymmetric
E(k) E(k) E(k)
Spin-orbit
interaction

Singlet pairing Triplet pairing Admixture pairing
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s-wave: phonon

d-wave: AF mag. p-wave: F mag. New type!




* Physics based on a broken-inversion-symmetry

# Ferroelectricity (1920°-)
» Piezoelectric phenomena
# Spintronics (1990°-)
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» Spin injection
» Spin transistors

» Spin Hall effect

# Noncentrosymmetric superconductivi
Y P 4 CePt,Si (Bauer, et al., PRL92(2004)027003)

» No dissipation spin current?

» Other new phenomenon?




BaNiSn,-type tetragonal structure

Space group I4mm (No.107)
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* High-Quality Single Crystal CeRhSi,

Crystal Growth Experiments

Ce:4N, Rh:3N, Si:5N o
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* p(T) for various pressures

P(T) for various pressures T-p phase diagram
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« ac—X(T) for p < p,
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» Magnetoresistance for p < p,
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ac-X(T) as a function of H for p < p.

T- scan (H=0)
= 02 T [ ! | ! ! I l I
R R e, T, L
T 00
: 16.2kbar |
. 0.5 T (K) 1.
E-05- _— —
§ =
L B i
i =t
- -0.01 B
-1.0 q
0.0 04
T(K
H- scan (base temp.) 4
0.0 ! '
- oH (T) |
2 6 8
- H/[100] | I
e 18mK = 5 .
5 _0 5 ("39 .aq...”%...-.ﬂ'.' v e
Rl - o T T Il
) -li?} H* ch
< -1 il
1.0 ' . ' '
0 2 4 6 -

T- scan (in fields)

4y’ (x1079)

0.0 0.1 0.2 03 04
T(K)

H- scan (const. T)

4y’ (x10°2)

" 778mKA

0.0 0.1

HoH (T)



HoH (T)
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¢ New noncentrosymmetric SC in HF antiferromagnet CeRhSi,.

+ Bulk SC in AFM state.

¢ Unconventional SC
» High H, & dH_/dT

» Strange phase diagram (concave structure, two phases?)
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