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Experiments: Gap Structure

ARPES/ STM / tunneling
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Experiments: Bulk Measurement
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Crystal Structure & TSBP
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Zone Folding: Traditional view
~ N

N
\V/

s
~p




Crystal Structure & TSBP
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Crystal Structure & TSBP
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Spin-triplet p-wave pairing in a three-orbital model for iron pnictide superconductors

Patrick A. Lee and Xiao-Gang Wen
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We examine the possibility that the superconductivity in the newly discovered Fe As materials may be caused
by the Coulomb interaction between d electrons of the iron atoms. We find that when the Hund’s rule ferro-
magnetic interaction is strong enough, the leading pairing instability is in spin-triplet p-wave channel in the
weak-coupling limit. The resulting superconducting gap has nodal points on the two-dimensional Fermi sur-
faces. The k dependent hybridization of several orbitals around a Fermi pocket is the key for the appearance of
the spin-triplet p-wave pairing.

z——z (see Fig. 1). Thus, if we combine the translation and
the reflection P_, then the electron hopping Hamiltonian H
has a symmetry described by a reduced unit cell with only
one Fe per unit cell (see Fig. 1). Since [P,T,,H|=[P,T,,H]
=[P.T,,P.T,]=0, we can use the eigenvalues of P_.T, and
P.T, to label the single-body energy eigenstates

P.T k) = él{i), P.T|k) = eo|k), (1)
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TSBP with Parity in 2D
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Local Gauge Transformation (1)
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Local Gauge Transformation (1)
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Local Gauge Transform in k space
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Possible Orbital Misinterpretation
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Parity-Switching TSBP
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Local Gauge NOT Panacea
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Single Gap Structure in Math Space

A(k)~Agy_(cosk, cosk,) + Ag,(cosk, +cosk,)

d,o, dxz_yz and de



Orbital Parity Selective Nodal Structure
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Real Space Pairing
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Real Space Pairing
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Real Space Pairing
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Nodes if two gaps share the same sign.
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Experiment. ARPES
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Experiment: ARPES
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Experiment. ARPES
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Experiment: STM

LiFeAs
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Conclusion

« Unique TSBP governed by glide symmetry
 Orbital parity selective spectral function
 Orbital parity selective gap structure

A

™\

(]
S

D
7

a
N

N
NY

/|
7V

N
4

PRL 107, 257001 (2011)



