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%éﬁg Optical trapping/levitation main features

Mechanical oscillator
mX(t) + px(t) — F (x(t)) = &(t)

Control all parameters of the equation of motion
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Shaping of potential (force field)

optical potential well
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particle position




Cooling to the quantum ground state

« Quantum experiments with massive
particles

« Two methods for reaching ground
state — two setups at ISI Brno

Close cooperation with Vienna group
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F. Tebbenjohanns et al. PRL 2020
U. Delic et al, Science 2020

L. Magrini et al. Nature 2021

F. Tebbenjohanns et al. Nature 2021

ground state
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%}ﬂ Optical binding and Quantum entanglement
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Svak et al. Optica 2021




Levitation on a Chip

Photonic crystal fiber

» Industry applications
« Ultra-sensitive force detectors

» Biological applications
nanospike
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Photonic crystal cavity
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Institute of Scientific Instruments of CAS

namasti o

3 %)
© £ \
‘ % s
caa®
R \&%
g ) e
O Ui \2 b
] \
oy o %)
2 e i
X . eXF Y
S % Rt
F g P
o o %
T
T v m -
(o*ly a \
> UL =
g M= ks o
o
@ ¢ KRALOVO %
% POLE A
%
- o\ ¢
(o ) : \
B\ " ) '«
1,@2:& % xmwovmdshv“‘“\ Q ,f.,_“\:
ot ‘%, =
L 4
y -4
i I &) \ §
= H] % 2
] 3 X "
[T % (
o
f 2
o
. . ol o, s
« Th tical mental Kk /
eoretical + experimental wor {

()
« Excellent laboratory equipment S \c
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« Paid summer internships PSS SN0 Yeal a2
« Research at ISI, study at MUNI :
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