Deposition of multilayer optical coating on corugated surface and
applications for high-power lasers
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Conventional filtering as in big laser systems is

not applicable for microlasers

Increasing pumping power

The far-field profiles of laser beam
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D.Gailevicius, V.Koliadenko, V.Purlys, M.Peckus, V.Taranenko, & K.Staliunas, 1
Photonic Crystal Microchip Laser, Scientific Reports, 2016
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The modified diffraction
depends on the longitudinal
and transverse periodicities
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Multilayer 2D photonic crystal
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Transverse period dx — 600 nm (gratings period)
Longitudinal period dz — 310 nm (optical thickness of each layer)
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An — 0,23, number of layers — 33
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2D photonic crystals for spatial filtering B & coamvien soences
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Substrate structure:
600 nm transverse period
220 nm modulation depth

Materials:
HfO, n, = 1.99
Nb,O: n,=2.24

Physical thickness:
HfO,-1.59.2 nm
NDb,O; - 141.8 nm

33 layers (total ~Sum)

L. Grineviciute, C. Babayigit, D. Gailevi¢ius, M. Peckus, M. Turduev, T. Tolenis, M. Vengris, H. Kurt, K. Staliunas 5
Nanostructured Multilayer Coatings for Spatial Filtering, Adv. Optical Mater., 2001730, (2021)



2D photonic crystals for spatial filtering p TR o

Substrate structure:
600 nm transverse period
220 nm modulation depth

S-polarization
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Physical thickness:
HfO,-1.59.2 nm
Nb,O; - 141.8 nm

33 layers (total ~Sum)
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Measurements with tunable picosecond |
laser at 958 nm <A <980 nm C S 5 '

Angle (degree)

The single pass transmission measured with and
without sample. The drive current - 4 A that gives
output optical power of around 500 mW.

| Filtered beam
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« 2D photonic crystals by Physical Vapour Deposition « Multilayer photonic crystal for spatial filtering
Controllable multilayer deposition on corrugated surface Compact element (~5um coating thickness)

Applicable for high power lasers (inorganic oxides)
Cost efficient perspectives

Incident
Light
Backward
Diffracted B ‘ X
Light
supcrcg‘ll\ H= l E | Incident Beam
. k 3
v \- : unit cell

> 7\
: | 1AW

NN\
z '»_,':_": 4

A - .
Td,x FAY S

Filtered
E " Light o —
ny, b X o
O LTS "t necl
Transmitted Beam

Lina Grineviciuteé
lina.grineviciute@ftmc.lt



mailto:lina.grineviciute@ftmc.lt

