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An Outline
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Cuprates vs Pnictides
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ky



Nodal Quasi-particles

Observed in a variety of experiments

1) Penetration Depth (Hashimoto et. al)
2) Thermal Conductivity (Hashimoto et. al, Yamashita et. al)
3) Optical Conductivity(B.Cheng et.al)
4) NMR (Y. Nakai et. al)
5) STS

Theories based on weak coupling FRG and RPA:

a) Sinking of M hole pocket below the Fermi Energy
b) Gap nodes form on the electron pockets



FS at M point :BaFe2(As1-xPx)2

Z.R Ye et. al , 
arXiv: 
1105.5242



Where are the Gaps?

Y. Zhang et. al , 
arXiv:1109.0229
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Gap Nodes

Y. Zhang et. al , 
arXiv:1109.0229

The Gap Nodes are clearly 
present on the α hole pocket 
and absent on the electron 
pockets!! 



ARPES : MDC’s near EF

Z.R Ye et. al , 
arXiv: 
1105.5242



ARPES : c –Axis Dispersion 

Z.R Ye et. al , 
arXiv: 
1105.5242



The Problem

Need to understand..

a) c- Axis gap modulation  
b) c-Axis nodes on the Hole pockets 

Phenomenological Input..

a) Large c-Axis Dispersion

Need to understand..

a) c- Axis gap modulation  
b) c-Axis nodes on the Hole pockets 

Electrons want to delocalize at Coulomb energy cost!



Hamiltonian

H = H0 + H Intra + H(1)
Inter + H(2)

Inter + H(3)
Inter 

Cos(kz)

Cos(kx)Cos(kz) Cos(kz)

3 Band model + 
Additional 
hopping terms tz
and txz



Nodes

∆(k) = ∆0 [cos(kx) cos(ky) + δz(λ+ cos(kx)+ cos(ky)) cos(kz) ]

δz = 0.1 δz = 0.4 



MF Results



Summary

 The hole pockets at the Г point host the observed nodes 
and have the maximum z axis dispersion.

 The hole pockets at M point are intact with iso-valent P 
doping.

 The c-Axis gap modulation is tied to the c-Axis band 
dispersion.

 The intra and inter layer pairings, in general, compete to 
form gap nodes on the hole pockets.



Thank You!


