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FAUMXABTORE

In a superconductor with inversion symmetry, the relation w,1,(r) = fyon(—7) is always true. However, in the
case of a non-centrosymmetric superconductor, the relation Wwo(#) # Tw,n(—*) allows a mixing of the spin singlet
state and the spin triplet state since the parity conservation is released. Theoretically, the extent of the mixing is
considered to be determined by the strength of the spin-orbit coupling. However, detailed experimental study is
required to obtain insight into the relation between spin-orbit coupling and the Cooper pairs symmetry.

In this work, I studied the evolution of Cooper pair’s symmetry by tuning the spin-orbit interaction in
Liy(Pd;-,Pt,);B. 1 have successfully grown samples of Liy(Pd,_,Pt.);B (x =0, 0.2, 0.5, 0.8, 0.84, 0.9, 1) by the arc
melting method. The prepared poly-crystals were checked by XRD to be of high quality. The temperature
dependence of the spin-lattice relaxation rate ''(1/7;) was measured. It was found that ''(1/7}) has a coherence
peak just below T, for x <0.8 while no coherence peak for x >0.9, which indicates that s-wave gap function for x
<0.8 has been changed to line-node gap function for x>0.8. '%5(1/T)) is also measured for x = 0.84, 0.9, 1. The
results are consistent with ''(1/T). The temperature dependence of the Knight shift '*°K was investigated as well.
The result shows that the spin-singlet state is dominant for x <0.8 whereas the spin triplet state is dominant for x >
0.9. Furthermore, the mixing-like state was observed for x = 0.84. The NMR investigations show that the
superconducting properties suddenly change around x = 0.8.

To seek the cause for the drastic change, I studied the crystal structure by Rietveld analysis of XRD. I found
that the angle of two octahedrons changes dramatically at x = 0.84. This result shows that the crystal distortion is
the most important to mix the triplet component.

In summary, I found that the crystal structure change as to increase the extent of the distortion is the origin of

the spin orbit coupling and the abrupt change of the Cooper pair symmetry at x = 0.8.
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By, HEEGR, BRSHKE (NMR) kU X SRBERITOEBRFEEZRNT, ZRIRKEMHMYE
DN/ BEEE LixPdPt):B BT 2 A CMEHAEER EBERHE EOBRERHS ML
MEAERRZEEDEZHDTH S,

INETOWEMNS Li,Pd:B I3FHFOLRF v v TERH DAL —BHRETH D128 L, LiPLB i3
RANBE Y v /2R DODAEZEHREBTHS ZEEFBICASH TR, UL, B—#aEs
BERNS, REZBREMHEEZFORBEIIHASHNCR> TWiaho k.

FALRFEHI, LiyPd,Pt):B BEAEEZASHERL, BRENTA—FREEZRHMITHBEL 2258
REAFREOB O EDL D % NMR IBEIZE DEBEIZHANz. TOHE, BREMTHENx ~0.8 2HICAK
KEDLDZEEZRASMILE. Tbb5, x<08 OEBTRAY L —~EEHTE WXy v 72H DK
BOIXEMT, x>0.8 OFEBTRAECZEHTRANLEF v v 72 b DRBIXENTH S LER
L 7.

FOEKRCHLFRERRAT /2D, PUBRFFIESEBEOHNTEZY — bV MEICEDTTo 7,
FO#RE, P(Pd)Bs N\EAEDELN x>0.8 TIIBWIWKTHZIEZRELZ. ZOEBDEKNAYE
CHEMAEERERASELZERTHD, AV ZEHEROEFKTH 5 EfEiRftTiz.

FRXIEHEROAE 5T, BRIRKESFFEOHNZBRERERIIH L VHAREEX/ZHOTH
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