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Angle-resolved phase-sensitive
determination of the in-plane gap
symmetry in YBa,CusO;_;

J. R. KIRTLEY'*, C. C. TSUEI', A. ARIAND0?, C. J. M. VERWIJS?, S. HARKEMA? AND H. HILGENKAMP2



Gap parity (k-symmetry)
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R Gap parity (k-symmetry) K, Jaco

Unconventional SC

> B - -
k kj
Conventional SC |
A(k) = Ay Gap is k-dependent (can have nodes)

What'’s a good def for unconv SC?
Gap is k-independent

(some small variations allowed) % A(k)=0




Consequences of k-dependent A for unconv SCs: Elastic scattering

S-wave (conventional) }es k-values
A(k) = A(—k)

A(K) has the same phase (sign) for all k-values

Gap is robust against elastic scattering
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Non s-wave SCs are generally sensitive to impurity
scattering (need clean samples)
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Allowed pairing symmetries

¥ (012 ; Wy}

Frequency Momentum

S-wave: Nb, Al, MoGe,...

Singlet (odd) d-wave: Cuprates (e.g. YBCO)

SHe, UPt;

So far, only observed in S-F
hybrids (via proximity effect)
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REVIEWS OF MODERN PHYSICS, VOLUME 75, APRIL 2003

The superconductivity of Sr,RuO, and the physics of spin-triplet
pairing

Andrew Peter Mackenzie

School of Physics and Astronomy, University of St. Andrews, North Haugh, St. Andrews,
Fife KY16 9SS, Scotland

End of Lecture 3

Department of Physics, Kyoto University, Kyoto 606-8502, Japan
and International Innovation Center, Kyoto University, Kyoto 606-8501, Japan

A lot of the material on symmetries can be found in
1. 2003 review by Mackenzie & Maeno

2. Kaveh Lahabi’s PhD thesis: Chapter 2

(click here for the link) or scan the QR.
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https://scholarlypublications.universiteitleiden.nl/handle/1887/68031
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