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Critical behaviour at thermal m-axial Lifshitz point
and stability of the FFLO superfluid phases
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Microscopic Theory
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Indirect evidence in superconductors
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Wosnitza, J. Crystals 2018, 8, 183

® Orbital effects

® Impurities
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Ultracold atoms
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® population imbalance in
Fermi mixtures of
ultracold atoms
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® Zeeman splitting

® h - magnetic field
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Mean Field phase diagram

Ta
MFT

Ser = [d™xy [dITMx, [U(é) +3Z1(Vid)? + 3p0(V) ) + %Z|\(A|\¢_5)2]
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Including fluctuations...
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Lifshitz Point - properties
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LPA

The effective average action in the local potential approximation
(LPA):

] = [ 4 [U@) + 3207102 + 32297

Plug into the Wetterich equation:
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LPA - fixed point solution

Introduce dimensionless variables:

GL=ka. Gy = (Z./Z))% k* §
o_1,-2 _m_o . m MmN e
p=2=L; Z” S p Uk(p) = (ZJ_/ZII)4 k5 ix(p)

and consider the cutoff of the form:
Ri(q) = ZoK* r[d + (a})?] -
The LPA flow equation for dimensionless potential:
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LPA - results

The critical behavior at the m-axial Lifshitz point is fully equivalent
to the one at the O(N) critical point with reduced dimensionality.

v(d+ 7', m) = 1(d,0)

. e LPA o N=t
1.0 ° € expansion . N=2
L]
+ N=5
0.8 . N=10
v N =100
0.6 “Ra,
P9 — N=o
Rina s SVUERREI
m
3.0 35 40 a5 ¢ 05 1.0 18
FACULTY OF
-PHYSI
» sbcsw Mateusz Homenda 26th July, 2022 ERG Berlin




Constrained LPA’

rilol = [ ax[U(B) + 3ZLu(T 187 + 52147

038"
0.30 + m=0.00
0.25 . m=0.25
0.20 . m=0.50
0.15 o
0.10 + m=s
0.05 . m=1.00
m
o o m=0.00
-02 . m=0.25
-03 . m=050
—04 . m=0.75
-05
oo + m=1.00
-07,

FACULTY OF

“PHYSI
» s ~9~§ Mateusz Homenda 26th July, 2022 ERG Berlin



Summary

® Analytical correspondence between the anisotropic and
isotropic models at the LPA level: dgg =d — 7.

® Numerical approximate correspondence between the
anisotropic and isotropic models at the LPA’ level.

® Suppression of the Lifshitz point for: deg < 2, which can

influence the phase diagram of the Fermi imbalanced gases at
T #0.
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