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Experiment
ω ≈ 2π ·1.488 kHz
B = 1202G
g = −1
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2
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]
+ g
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i,j=1

δ(xi − yj)

Input

numbers of particles N↑,N↓

interaction g < 0

single-particle eigenstates φnσ(x)

computation of all matrix elements of the
many-body Hamiltonian Ĥ

exact diagonalization

eigenenergies Ei

eigenstates |i〉

single-particle
density profile ρσ

higher order correlations
GT (p1, p2)
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exact diagonalization

eigenenergies Ei

eigenstates |i〉

single-particle
density profile ρσ

higher order correlations
GT (p1, p2)

4 / 10



Experiment
ω ≈ 2π ·1.488 kHz
B = 1202G
g = −1

H =

N↓∑
i=1

[
− ~2

2m
∂2

∂x2i
+

mω2

2
x2i

]
+

N↑∑
i=1

[
− ~2

2m
∂2

∂y 2i
+

mω2

2
y 2i

]
+ g

N↓,N↑∑
i,j=1

δ(xi − yj)

Input

numbers of particles N↑,N↓

interaction g < 0

single-particle eigenstates φnσ(x)

Method

computation of all matrix elements of the
many-body Hamiltonian Ĥ
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GT (p1, p2) = 〈n̂↑(p1)n̂↓(p2)〉T − 〈n̂↑(p1)〉T 〈n̂↓(p2)〉T ,

—
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Q(q) =

∫
dp1dp2 GT (p1, p2)F(p1 + p2 + q)
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Take-home message
correlation noise captures pair’s momentum

correlation found for few-body, finite, non-uniform system

linear realtion beween mismatch and pair’s momentum

within state-of-the-art experimental capabilities

robust for small temperatures due to the energy gap

crossover character

More details:

DP & T. Sowiński, Phys. Rev. Res. 2, 012077(R) (2020)
„Signatures of unconventional pairing in spin-imbalanced
one-dimensional few-fermion systems”

DP & T. Sowiński, Scientific Reports 12, 17476 (2022)
„Unconventional pairing in few-fermion systems at finite
temperature”
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ρ(2)(x1, x2; y1, y2) = 〈ψi |Ψ̂†↑(x1)Ψ̂†↓(y1)Ψ̂↓(y2)Ψ̂↑(x2)|ψi 〉

T. Sowiński, M. Gajda, and K. Rzążewski Europhys. Lett. 109, 26005 (2015)
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Q(q) =

∫
dp↑dp↓F(p↑ + p↓ + q)Gπ(p↑; p↓)
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