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Microlasers

1-5 mm

50 mm

The far-field profiles of laser beam
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Conventional filtering as in big laser systems is 
not applicable for microlasers

D.Gailevicius, V.Koliadenko, V.Purlys, M.Peckus, V.Taranenko, & K.Staliunas,  

Photonic Crystal Microchip Laser,  Scientific Reports, 2016





Inorganic material (glass):

∆𝑛~0.005
Slow/expensive process

Deviations 

D.Gailevicius, V.Koliadenko, V.Purlys, M.Peckus, V.Taranenko, & K.Staliunas,  

Photonic Crystal Microchip Laser,  Scientific Reports, 2016

PhC fabrication – Direct Laser Writing
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V. Purlys, L. Maigyte, D. Gailevičius, M. Peckus, M. Malinauskas, and

K. Staliunas, "Spatial filtering by chirped photonic crystals," Phys. Rev. 

A 87(3), 033805 (2013)



Multilayer 2D photonic crystal

Map of transmission dependence on incidence

angle and the wavelength [FDTD simulations]

Transverse period dx – 600 nm (gratings period)

Longitudinal period dz – 310 nm (optical thickness of each layer)

∆n – 0,23, number of layers – 33
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2 µm
230 nm

150 nm

2D photonic crystals for spatial filtering

Substrate structure: 

600 nm transverse period

220 nm modulation depth

Materials:

HfO2 nL = 1.99 

Nb2O5 nH = 2.24

Physical thickness:

HfO2 -1.59.2 nm

Nb2O5 - 141.8 nm  

33 layers (total ~5µm)
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S-polarization

2D photonic crystals for spatial filtering

Substrate structure: 

600 nm transverse period

220 nm modulation depth

Materials:

HfO2 nL = 1.99 

Nb2O5 nH = 2.24

Physical thickness:

HfO2 -1.59.2 nm

Nb2O5 - 141.8 nm  

33 layers (total ~5µm)

L. Grineviciute, C. Babayigit, D. Gailevičius, M. Peckus, M. Turduev, T. Tolenis, M. Vengris, H. Kurt, K. Staliunas

Nanostructured Multilayer Coatings for Spatial Filtering, Adv. Optical Mater., 2001730, (2021)
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Beam profiling measurements

Measurements with tunable picosecond 

laser at 958 nm ≤ λ ≤ 980 nm  

The angular divergence of 

the beam at FWHM is ~ 2°
The single pass transmission measured with and

without sample. The drive current - 4 A that gives

output optical power of around 500 mW.
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http://catalog.rossoptical.com/catalog/micro-optics/

Conclusions

• 2D photonic crystals by Physical Vapour Deposition

Controllable multilayer deposition on corrugated surface

• Multilayer photonic crystal for spatial filtering

Compact element  (~5µm coating thickness)

Applicable for high power lasers (inorganic oxides)

Cost efficient perspectives
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