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Effect of quantum interference on conductivity
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?

• What is the influence of FM QCP on quan-

tum interference processes?

• which is more important:

elastic or inelastic scattering?



Main Results
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1. near QCP ballistic-diffusive cross-over at

T ∗ � 1/τ .

T ∗ ≈ 1/((EF τ)
2τ)

2. near QCP, ballistic regime:

δσ = σ(T ) − σ(T = 0) = −aT1/3.



Spin-Fermion Model
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Spin-Fermion Model

= (ε− εk ± i/(2τ))−1

= D(q,Ω)

= 1/(2πντ)

=
√
α

D(q,Ωn) =



δ+

(

q

pF

)2

+
γ|Ωn|
vFq





−1

(ballistic)

• α, γ, 1/(EF τ) are phenomenological

parameters.

• theory is controlled for

γ � α.



Ballistic-Diffusive Cross-over

q

• distance traveled by electrons during

interaction ∆r ≈ 1/q.

• distance traveled between two impurity

scattering vF τ .

• ballistic: ∆r � vF τ

single impurity scattering is important.

• in FL, vFq ∼ T ⇒
cross-over temperature is 1/τ .

• near QCP, vF q ∼ (γT )1/3E
2/3
F ⇒

cross-over is at T ∗ = 1/(γτ3E2
F ).



T-dependent Lifetime for Elastic Scattering

FL QCP
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Comparing Elastic and Inelastic Lifetimes
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• Elastic scattering is important below the

temperature 1/(γτ).

• In Sr3Ru2O7 this temperature is very low.

• Increasing disorder will raise this tempera-

ture.



Ballistic Regime
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Diffusive Regime



Conclusion
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