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/ Context and experimental setup -
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and thermalization.
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Excitation frequency of the laser as a function of
the speed of the phonon pairs creates. When one
is able to excite non-resonnant modes, the
frequency of excitation is twice the energy of one
Bogolibubov mode, as phonons are created by

| |

N W ~ ol (@)
I

|

frequency (kHz)

Parametric excitation
=
|

o
|

- Bogoliubov : 16 mm/s
@& Data used for fit

5

I I

10 15

12.5

10.0 ~

# of atoms

Dispersion relation of excitations

~
U
|

1
o
I

C
r

o
o

® N=43

=
Q
.

—
Probability
=
(@)

-15

0
k Phonon speed (mm/s)

==

Vz,2 (mm/s)
'I_”I_‘ll_‘ll_‘l | 1 1 I I
NWHOONUIWNOHNAUINOON W
OLRLOONOOLRLONOOONOOLLOOINO

Correlations

2D colormap of the second order correlation function
gl?(v,, v,). On the diagonal lies local correlations while
crossed-correlations are visible on the anti-diagonal.
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/ Theoretical description of the system ~
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Small perturbations obey the Bogoliubov de
Gennes equation
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Statistics of detected atoms at
various momenta : thermal
statisics for atoms in the beam
pairs (right), as expected for a
TMS.
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Expect a two-modes squeezed state
Pk) = V1= al2 ) a | k)
n

for which the second order correlation

function
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g (k, k) =2
satisfies (2) k —k)=2+1/A
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Cauchy-Schwarz Inequality \

Define the following ratio C for which value above 1 should
emphases non-separabilty of the state :

C = 6Dk, ko) /\/ 6O (ka, k1) x GO(ko, ko)
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Bragg diffraction is a two-photon
transition from momentum p to
momentum p + 2hk..
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/ Perspectives, bibliography and fundings \
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Q O Check the non-separability criteria using Bragg diffraction
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ok 2 9 o Oo Study the thermalization of the quasi-particles.
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