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Microscopic coexistence of AF order and SC In
CeRhlIn; under pressure and in Ce(Rh,_Ir,)In..

Gapless superconducting state coexisting with
magnetic order.

Recent NQR measurements on Ce(Rh,_Ir,)Ing
under high pressure.

Possible exotic superconducting state.
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Crystal Structure
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Ce(Rh,Ir)In:: viewed from NQR
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CelrIng is much more

itinerant (wider bandwidth)
than CeRhln;
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Microscopic Coexistence of SC and AFM
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The same electron is responsible for
both AFM and SC




Ce(Rhy_Ir)Ing
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Phase diagram obtained by NQR
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T (K)

Multiple routes to superconductivity?
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Ty changes with Ir content and pressure
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Evolution of the sc state with Ir doping
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Onset of SC in the AF state
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Gapless state due to coexisting AF order?

1000 |
TN
100 |
: &
R T, i
3 &
= 10} iA
~ : :
~ C A
— - t .
I '
A
1k ZE
C AT ]
B CeRhin, P=16GPa ]
- A L7 3 ® 2v,[~13MHZ] |-
o ~T ~T A 1y, [~6MHZ] |
0.1 -_I’:Illl 1 ’I’ Ll L1l 1 1 L L1l 1 1 L1110
0.1 1 10 100

Temperature [K]



Similar behavior in CeRh_Ir Ing
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CelrIn5 under pressure
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Possible origin:

odd frequency superconducting state



Odd-frequency SC, for example p-wave spin singlet (pSS), has no
gap In the quasiparticle spectrum everywhere on the Fermi surface
due to its odd frequency.
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Fig. 13. Superconducting transition temperature near the QCP.
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Gapless sc state due to odd frequency
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p-wave pairing > d-wave pairing

The dominant pair scattering process is weakened by the
nodes for d-wave singlet, so p-wave singlet prevails

Y. Fuseya, H. Kohno and K. Miyake, JPSJ 72, (2003) 2914



Summary and outlook

1) In the superconducting state coexisting with AF order, a
gapless state is observed.

2) Such gapless state is possibly due to odd-frequency
superconducting state that prevails over even-frequency d-wave

state due to the coexisting magnetism.

3) Continue measurements in the pure superconducting state
using an Indenter-type pressure cell.
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Sbh-NQR study of unconventional superconductivity in the filled skutterudite heavy-fermion

compound PrQOs,;Sh;; under high pressure up to 3.82 GPa
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