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Relevant interactions States and excitations below TC

Vs

Vd

• Tight binding model from 5 Fe d-orbitals Fermi surfaces

• Effective mass approximation gives Raman vertices

• Raman response 

Bare bubble approximation for 

pair breaking

First order correction to include 

subdominant interaction Vd
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• ∆χ’’ is the response in the superconducting state (8 K) with the normal state (45 K) subtracted off to select the features
  emerging at the transition to superconductivity (TC = 39 K).

B2g A1g

• Superconducting gaps

• weakly anisotropic gaps

• consistent with ARPES measurements

• B1g Bardasis-Schrieffer mode

• spectral weight is shifted out of the pair breaking

  peak of the outer electron band into the excitonic

  mode 

• Vd acts predominantly at regions with maximal

  gaps (yellow at the outer electron band) 

• the coupling strength of Vd  is 60% of the coupling 

  strength of Vs
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• Bardasis-Schrieffer mode (BS)

   scales with single-particle gap

• Superconducting gap doesn’t

  change much in strong-coupling

  systems

B1g

hν Vs

Vd

2∆

Eb

µ

• Ba0.6K0.4Fe2As2 optimally hole doped 

• dominant s interaction VS  

• subdominant dx²-y² interaction Vd  

• Cooper pairs created by VS  →  pair breaking 

   gives a peak at 2Δ in the Raman spectra  

• Excitation of a pair bound by Vd  gives a peak

   at 2(Δ - Eb) in the Raman spectra, 

   Raman selection rules require a dx²-y² excitation

   to be in B1g symmetry for an s-symmetric

   ground state
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