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Direct Laser Writing for Realising 1D Potentials for Photon Gases
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Photon BEC with Interaction (NJP 24, 023032 (2022))

Camera

[4]
=0 W =0
° ege ° e, ® ° e ° . . An 6
Feasibility test of direct laser writing of structures in a dye microcavity Aim: Behaviour of ground state of photon BEC at e SN
, dimensional crossover including interaction effects & Z
e 3D printed box 5
Ote ntial 1000_ —— Theory for 1.7 kg T deep box . T'= Tmirror T = Trnirvor
R Et : | g § Zgg 4+ Datay i PhOton'Energy Functional: Stein, Vewinger, Pelster, NJP 21, 103044 (2019)
ructural an 3 '
. — g 7001 h? me’ 9K gr
chemical stability in g = o00- E [, ] = /4297 [%|V¢|2+T( C YY) |¢|2+7|¢|4+7fd2x' G(x — x)[9 ()] [1(x")]?
. . 5 500 - ' ' '
a dye micro cavity 5 o
: - Kerr effect Thermo-optic effect
e Thermalized photon - e e .. : :
P 2004 Minimisation with Gaussian Ansatz:
gas %020 025 030 035 040 045 050 055 060 065 Oscillator leneth: - [ 5
Energy per particle [kgT] @ T = 300 K w _ AN oxc _L $_2 _l_ )\2y_2 gtn: xr — m
[5] [5] azayrl P | T2 \ o2 ay
Variational parameters: &, , Gy
: for di ional Results:
Parabolic structures for dimensional crossover study Widths Effective 1D Interaction Strength
— — — Incrt?ase Thermo-c_)ptic 'Ke-rr Increase Thermo-optic Kerr
)\ 1 A 32 )\ 6 GOOd agreement Of mOde 3.0 region saturation A region region saturation region
[ | b o . . 2 | : . 4
!\ spectrum with desighed s I L err only 0 totalinteraction__ }/}/
‘; . . ] ) ﬂ4+/__
aspect ratio of printed . % E vl R
. 2.0 / . .
ha Frmonic trap / """ " ) Diffusion length: @ 101 - Thermo optic only ,// i[;ltrgreancs:izrrllless
1.5- Thermo optic only // ldiﬂ? = 7D // strength:
/
Lo, ___,/’/ ;y relaxatic{ r ,// \ Kerr only g . n;;_g
W,y = 2m X 0.21 THz B T T T I T T L T S T R T O PO T L T
Laige/ 1 Laige/ 1
Competition between diffusion and thermo-optic interaction: . - 12/212 l
— : — . P — L |5 grly /T ; Y
wy S 32 >< wm ly y>A ld1ff Zy — ld1ff ly < ldlff ng()\) - \/% |:gK)\ _|_ ldiff \/ge / it el”fC (\/ﬁldiﬁ):|

Large trap anisotropy:

lﬂ) laigr | ) . ) ngx
: Jm (A = = (W“ z)

[5] kpT

Nanoscribe GmbH Photonic Professional (GT): User
[4] Manual

5 Kirankumar K U, Investigation of 3D-printed
(5] potentials for photon gases (Master Thesis)

Exact Diagonalisation of Thermo-Optics (arXiv:2203.16955)

New Photon BEC Setup @ TU Kaiserslautern

Aim: Behaviour of photon gas in a single
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