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«®OTOHUKA-2023»;
nasepos ctanio 6onblue

H.J1. Ucmomuna'?

' MAU, HauuoHanbHblll uccaedosameAbcKuil yHUBepcumen,
Mocksa, Poccus

2 MUMTAuK, Mocksa, Poccusa

JlazepHble, oNTUYECKUE U ONTO3/1IeKTPOHHbIE
TEXHONMOr MU UTrPaloT BaXKHYIO poJib

B 06HOB/IEHMM psija cMCTeMO06pasylowWwmnx
CEeKTOPOB POCCUMNCKOWN HALUOHANIbHOM
3KOHOMMUKU U ee NHHOBALLMOHHOM

pa3BuTun. Ha ocHoBe KpaTKoro o63opa
NpoAyKTOB, 3KCMOHMPYIOLWMXCA HA BbICTaBKe
«@OTOHUKA-2023», coenaHa nonbiTKa
BblAEe/INTb TPEHAbl TEXHOI0rMYeckoro 61MsHeca
B 06/1aCTV POTOHUKM.

KntoueBble ciioBa: GOTOHMKA, TPEHAbI
TEXHOI0rMYeCcKoro 6M3Heca, pblIHOK 1a3epHOro
060pyn0BaHMA, ONTUYECKME, ONTOINEKTPOHHbIE

TEXHONOT NN
CTaTbs nonyyeHa: 13.06.2023
Cratba npuHaTa: 20.06.2023
picTaBKa «®oToHMKa-2023» 3aKOHYMJIA CBOIO

paboTy, Harpazibl HallUIM CBOMX IobenuTenew,

3aIIaHHMPOBAaHHbBIE KOHTPAKThl K COIVIALIEHUS
3aK/II0YeHBl U IIOJIMCAHBI B TOP’KeCTBEHHOM 0b6CTa-
HOBKe, HACTYIIMJIO BpeMms IIOATOTOBKM HOBBIX IIPO-
eKkTOB. Or/IagblBasCh Hasaz, OLEHHUM pe3yJbTaThl
BBICTaBKH.

DKCIO3ULMS BBICTABKM pacliojarajaach B TOM XKe
naBujboHe «®OPyM» MOCKOBCKOTO IKCIIOLEHTpA,
KaK M B IIPOLIJIOM FOAY, HO YBeIH4YMIACh Ha 20%
U npesbicuia 3000 KBaZpaTHBIX MeETPOB. Bojb-
IMUHCTBO U3 164 3KCIIOHEHTOB BBICTABKU OBLIH ee
TPagULMOHHBIMHU yYaCTHHUKAMH, IIPaBAa, IIOSBH-
JIHCh HOBUYKHU — 6osiee 20 KOMIIAHUI, OHU TO U 06e-
CIledW/Id MPUPOCT IUIOmMAAK. YacTh KOMIAHHUU
IIpeACTaBUIa CBOK IPOAYKIHIO Ha KOJUIEKTHBHBIX
cTeHJax Kopropauumn u ¢oHmoB: 'K «Poctex», I'K
«PocaTtom», Kopropauus pasBUTHUS 3ejeHOrpaja,
®onp «Cronkoso», UK HTH «®oToHMKa» . BBICTaBKY,
10 JAHHBIM OPTaHHU3aTOPOB, IoceTHIH 6onee 8000
YeJI0BeK, YTO COCTABMJ/IO IIPUPOCT YMC/IA IOCETUTE"
7er Ha 37% II0 OTHONIEHHWIO K IIPOILIOMYy roay [1].
ITo cmoBaM MHMHHUCTpPA IIPOMBIIIEHHOCTH KM TOP-
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There Are More Lasers
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The laser, optical and optoelectronic
technologies play an important role in the
upgrade of a number of backbone sectors of the
Russian national economy and its innovative
development. Based on a brief overview of the
products exhibited at PHOTONICS-2023, an
attempt was made to highlight the trends in the
tech business in the field of photonics.
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he Photonics-2023 exhibition has been finished,

the awards have found their winners, the

scheduled contracts and agreements have been
concluded and signed in a solemn atmosphere, and
now it is time to prepare new projects. With the
benefit of hindsight, we will assess the exhibition
results.

The exhibit display was located in the same Forum
pavilion of the Moscow Expocentre, as in the previ-
ous year, but the exposition was increased by 20% and
occupied an area over 3,000 square meters. Most of
the 164 exhibitors were its permanent participants.
However, there were also the newcomers - more than
20 companies that ensured the increased area. Some
of the companies presented their products at the col-
lective stands of corporations and foundations: Rostec
State Corporation, Rosatom State Corporation, Zeleno-
grad Development Corporation, Skolkovo Foundation,
Competence Center of the National Technological Ini-
tiative “Photonics”. According to the promoters, the
exhibition was visited by more than 8,000 people that
showed an increase in the number of visitors by 37%
compared to the previous year [1]. According to Denis
Manturov, the minister of industry and trade, Russia
is included in a very limited “club of leaders” in the
field of photonics [2].
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ronu [JleHuca MaHTypoBa, B o61acTu GOTOHUKHU
Poccusi BXOOUT B OYeHb OrPAaHHUUYEHHBIH «KIyO
nupepos» [2].

ACCOPTHMEHT MpeJCTaBIsieMOU IIPONYKIIMH He
M3MEHMJICSI, HO IJIa3y 3aMeTHO — JIa3epoB CTaJio
bonpure. Cpegy HUX IIPOAYKIHSI POCCHMCKHUX KOM-
MaHUM W KUTAHUCKHUX IIPOM3BOJAUTesel, KOTOpble

OpULIUIM B POCCHIO Ha CMEHY VIIeAIIMM eBporieri- {f#

CKMM M aMepHUKaHCKMM KOMIIaHHSAM. BoIpocsl
norpebuTeNnell KacaloTCs AJHUHBI BOJTHBI, ITapaMeTpa
Imy4uka M?, MOLTHOCTH SHEPIUs B UMIIy/IbCe, YaCTOTHI
C/Ief0BaHUsl HMIIYIbCOB M CTOMMOCTH. Ho maio
KTO 3a/lyMBIBAaeTCsl 00 HX CpPoKe CIy>KObl, a OT 3TOro
3aBUCUT U CPOK CIYXKOBI CHCTeM, B KOTOpble OHH
WHTEIPHUPOBAHEL.

JIngep pOCCHICKOIO JIa3ePHOI0 PbIHKA KOMITAHHS
HUP3-TlonroCc mpencraBHIa nHHeIZIKy I/ITTep6I/IEBbIX
BOJIOKOHHBIX /Ia3epOB Pa3sHOM MOIIHOCTH cepuu YLS
(Ytterbium Fiber Laser Systems), KOTopble MOT'YT OBITH
JIETKO HMHTErPHPOBaHbl B CTAaHKM PAa3HOr0 HasHaye-
HHUSI: OT MHKPOOOPaboTKH [0 CBapKHU U pe3ku. JIAC-
CAP/[l mipefcTaBU/I CBOM TBEPAOTE/IbHBIE M BOJIOKOH-
Hble JIa3eprl, a TaKKe KBAaHTPOHBI C IIOIEPedYHOH
OHUOAHOM HAaKadyKOH, KOTOPble BBIIIYCKAaeT Ha IIPOM3-
BOZICTBEHHOM IIoIaaKe B OGHUHCKe.

Tpouiikasg KOMIaHMA «ABecTa» - Jiasephbl YIbTpa-
KOPOTKUX MMIIY/IbCOB, KaK BOJIOKOHHBIE, TaK U TBEP-
JoTenbHeble, HX 1asepsl ¢ $eMTOCeKYHIHOU IJIMTe b
HOCTBIO MIMIIY/IbCOB JaBHO 3aBO€BAIM JIMJAUPYIOIIHe
MO3ULIMU B CBOEM HUIIEe. BOJIOKOHHBIHM Jiazep cob-
CTBEHHOI'O IIPOM3BOJCTBA IIPeICTaBH/Ia KOMIIAHHUSA
NordLase - 0fJHOMO/IOBBIF UTTepOHEBBIN BOJIOKOHHBII
nazep NL-YFLM-1080-1000 ¢ mapameTpom Iy4yKa M?
oKoJio 1,2.

Ha pBIHOK aKTHBHO BBIBOJUT CBOM BOJIOKOHHBIE
J1a3eppl  yJIbTPAKOPOTKHMX MMIIYJIbCOB KOMIIaHHSA
00O «ITonapyc». LleneBor PHIHOK IPHMeHEeHHH Jia3e-
poB OO0 «Ilonapyc» - 3T0 MHKpooHpaboTKa MaTepu-
aJIoB C IOMOIUIBIO XOTOJHOM abnsiuuu. Ha BICTaBKe
KOMITaHHUS MpelCTaBU/Ia JHUHEUKY MoJened ITHKO-
CeKyH/[HBIX JIa3epOB C PAa3IHMYHON IIHKOBOKM MOILIHO-
cThi0. «Ilomapyc» Taxke pa3pabaThIBaeT U IIPOU3BOAUT
3JIEKTPOHUKY /s Ja3epoB. BrepBble Ha BBHICTABKE
ydactByeT KoMmItaHusg HIIO «ConHMTOH» C BOJIOKOH-
HBIMH MCTOYHMKAMHU CYIIePKOHTHHYYMa, IIepeKphiBa-
IOIIMMHU JHAIIa30H IJIMH BOIH OT 350 10 2400 HM IIpHU
BBIXOHOM MOIITHOCTHU 70 5 BT.

A poccHUICKHe IUCTPUOBIOTOPEL IIpe/IaraoT II0TeH-
LIMa/JIbHBIM IIOTPeOUTeNsIM POCCUMCKHE K HMIIOPT-
HbIe Ta3epbl. KoMmitanus «JIJIC» mocTaBiisieT 1a3epHbIe
JUOOHBIE MOOY/IH U CYIIePKOHTHHYYMBI. KoMIlaHHSA
«CriertanbHbeie CHcTeMbl. POTOHHMKA» IIpeNCTaBiiseT
BOJIOKOHHBI® OJHOYACTOTHBIE Ja3epbl, HAHOCEKYH]-
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The range of presented products has not changed,
but it is noticeable that there are more lasers. Among
them there are the products of Russian companies
and Chinese manufacturers that have come to Rus-
sia to replace the withdrawn European and American
companies. The consumers have asked the questions
related to the wavelength, beam parameter M?, power
energy per pulse, pulse recurrence rate and cost. How-
ever, few people think about their service life, and the
service life of the systems where they are integrated
also depends on this fact.

IRE-Polyus, being the leader of the Russian laser
market, has presented a line of ytterbium fiber lasers
of the YLS (Ytterbium Fiber Laser Systems) series with
various power values that can be easily integrated into
the machines for various purposes: from microma-
chining to welding and cutting. LASSARD presented
its fiber and solid-state lasers, as well as the laser
heads (quantrones) with transverse diode pumping
that are made at the production site in Obninsk.

Avesta, the company based in Troitsk, produces the
ultra-short pulsed lasers, both of fiber and solid-state
types. Their lasers with femtosecond pulse duration
have long gained the lead in their area. NordLase also
presented its fiber-optics laser, namely a single-mode
ytterbium fiber laser NL-YFLM-1080-1000 with a M?
beam parameter of about 1.2,

Polarus LLC is actively bringing the home-made
fiber-optics lasers to the market with ultra-short
pulses of picosecond duration. The target market for
the application of Polarus LLC technology is material
processing using the ultra-short laser pulses. The key
tech feature is application of a highly doped phos-
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Hple ND:YAG u ND:YLF jyasepbl, IMHMKOCeKYHJHBIe
U (eMTOCeKyHIHble Jla3ephl, IIepecTparBaeMEble
HMCTOYHHMKHU CYIIePKOHTHHYYMa, a TAKKe KOMIIaKTHBIe
rOTOBBIE JIUAAPH KU cHcTeMbl PIV. HecMOTpst Ha pas-
Hoobpa3re TeXHUYECKUX OCOOeHHOCTEH, BCe ITPOM3-
BOJMTE/IM JIa3epPOB CTPeMATCS CO34aTh HMHCTPYMEHT
IJis ero Oyaymier MHTeTpallUU B Ja3epHble CHCTEMBI
IUIs. IIPOM3BOJCTBA APYTHMX BBICOKOTEXHOJOTHYHBIX
U3LOeNIUN.

CKOJIBKO TeéM, CTOJIbKO M PA3HbIX JIa3ePHBIX CUCTEM.
['nobasbHbIe TPEH/IBI — 3TO, KOHEYHO, 06paboTka MaTe-
PHQIOB: CPeJHHM TeMII IIPHUPOCTA PBIHKA JIa3epPHBIX
cucteM st 06paboTKH MaTepHasioB 3a ITPOLIEeIIHe
35 et coctaBua 10,5%, aHaJOTHMYHBIN ITOKAa3aTelb
MexaH006paboTku cocTaBiasgeT 3%. [JMHaAMHKa IIPO-
OaK CHCTeM ISl JIa3epPHOM MHKPOO6paboTKU JeMOH-
CTpPHUPYeT yBepeHHBIN pocT. Hambonpmui obsemM poc-
CHICKOTO PbIHKA 00paboTku MaTepHaioB B 2022 romy
3aHSJIM MapKHPOBKA M I'PaBHPOBKA - 47 MJIH [IOJUI.
CIIA [3].

[IpyuKHa He TOJILKO B CTPeMJIEHHH COOTBETCTBO-
BaTb HOpMaM JOKyMeHTa PacriopsskeHHe [IpaBUTeNlb-
ctBa PO Ne 792 ot 28 ampens 2018 roma «O6 yTBepsk-
JeHHUHU IlepedHs OT[e/IbHbIX TOBAPOB, IIOJJIEKAIIMX
0b6s13aTe/IbBHOM MapKHPOBKe CPeICTBAMU HAEHTHUHU-
KalMK». MapKHUPOBKa COOTBETCTBYeT ITOJIMTHKE CO3-
OaHHs UHQPOBLIX IBOMHUKOB, aBTOMATHU3aLlUH I1PO-
1L1eCCOB, IIPOMBIIIIEHHOMY KYPCy Ha y4eT U KOHTPO/Ib
IIPOAYKTOB U MX KOMIUIEKTYIOIIMX, LIMPPOBU3ALIHUIO
TeXHOJIOTUH, MHTepHeT Beller. TaM, Ihe A1 pelle-
HHUS MHOTHX 33Ja4 HeOob6XOAHMBI CKOPOCTh KU TOY-
HOCTb, TaM IIPHUMEHSIOTCS J1a3ephl.

doToHHKA B POCCHHU - apeHa CTOJIKHOBEHHM pas-
HOOOpa3HBIX HAEMHBIX MHEHHUH M TBOPYECKHX
KOHIleMUMH. IIoKa HayKa OTKpBIBaeT HOBble QHU3U-
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phate optical fiber and pulsed electrical pumping of
the master laser diode. For the first time, Scientific
and Production Association “Soliton” participates in
the exhibition with supercontinuum fiber sources cov-
ering the wavelength range from 350 to 2400 nm with
an output power of up to 5 W.

Moreover, the Russian distributors offer the Rus-
sian and imported lasers to the prospective consumers.
LLS supplies the laser diode modules and supercon-
tinuum lasers. The Special Systems. Photonics com-
pany presents the single-frequency fiber-optics lasers,
nanosecond ND:YAC and ND:YLF lasers, picosecond
and femtosecond lasers, as well as the tunable super-
continuum sources. Despite the variety of technical
peculiarities, all laser manufacturers strive to develop
a tool for its future integration into the laser systems
for production of other high-tech items.

There are a lot of different areas, therefore, there
are a lot of different laser systems. Of course, the
global trends are focused on material processing: over
the past 35 years the average market growth rate for
laser systems aimed at the material processing is
10.5%, the same indicator for machining is 3%. The
sales dynamics for the laser micromachining systems
demonstrates a steady growth. The largest volume
of the Russian material processing market in 2022 is
accounted for marking and engraving in the amount
of 47 million US dollars [3].

The reason is not only in the strive to comply with
the requirements of the Decree of the Government of
the Russian Federation No. 792 dated April 28, 2018
“On approval of the list of individual commodities
subject to the mandatory labeling with the identifi-
cation aids”. Such marking complies with the digital
twin policy, process automation, industrial focus on

OKCMNOLEHTP
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YyecKHe sSBJeHHS, BO B3aHMOJEHCTBUH C Hel TeX-
HOJIOTUYeCKUN OH3HeC PacTUT CBOe IIPOM3BOZCTBO.
OCHOBHBIMHU bOH3HEC-MOIeNSIMH, IIPUMeHSeMbIMHU
B 3TOM 006/1aCTHU KOMIIAHUSIMHU, ABISIOTCA B2B (Bus-
Hec aast bBusHeca) u B2C (busHec nas Tocymap-
cTBa). TakoBa IOJHUTHKA KOMIIAHUHU «JIa3epHBIH
LleHTp”», 3aHHMAIOIIeN IMPOYHBle IO3UIUU Ha
PBIHKE CTAHKOB JJIsI MUKPo0o6paboTKu. Ee na3epHble
pemieHHs, Hampumep «TypboMapKep», He IIPOCTO
MOTYT BBIIIOMHATh QYHKIMHU MapKHUPOBKH H Ipa-
BUPOBKH, HO JIETKO BCTPaMBAITCHd B IIPOMBIIIJIECH-
Hble TeXHOJIOTUYeCKHUe LIelIOYKH, I103BOJISISL CO3-
JaBaTh YHHKAajJAbHble UAEHTHPUKALMOHHBIE METKHU
[JIsL KOHTPOJISL Ka4yeCTB U 3aLIUTHL OT Hopggenku. I'K
«Jlazeppl M ammapaTrypa» 3aKpelH/Jd CBOH IIO3H-
IIMM Ha pBIHKe MHUKPOOO6PabOTKH B HAIIpaBleHUHU
7a3epHOM pe3KH, CBepleHHUs], CTPyKTYpHpPOBaHHUS,
CBapKH, YUCTKH, MapKHUPOBKHU OJIsI MUKPOIJIEKTPO-
Huku. HHM JIOT, pesumeHT ¢PoHAa CKOIKOBO,
cosmaer cuctemy «IIPO Jlaszep» mJisl lla3epHOI 06pa-
OOTKM AparoleHHBIX MeTAJIJIOB JJIsl IOBeJMPHOM
oTpaciau u npeanpusatui FO3HAKa.

JlazepHble CHCTEeMBI /IS 3a/a4 B 00JIACTH CBapKH,
Pe3KH, HaIlJIaBKH, TePMOYIIPOYHEeHMs IIpeACTaBUIN
MHOTHe KOMIIaHHUHK. OcobeHHO MHOIOYHC/IeHHbIe
IpelIoKeHHUsI KaCaJKCh J1a3epHON pe3KH MeTalla.
OKkasajoch, 4YTO H3-3a HYX[ 3ApaBOOXPaHeHUS
B YUMCTOM KHMCJIOpPOJe B IIePHO[ NaHIeMHH IIOSIBUJICI
nedUITUT KUCI0poAa, HeobXOZMMOro ISl ITPOMBIII-
JIeHHOU KHCJIOPOJHOU pe3KH MeTajula. I103Tomy BO3-
MOXKHOCTH Jla3epa pe3aTb MeTa/UI B aTMocdepe BO3-
IyXa OKa3aJIMCh BOCTPeOOBAaHHBIMHU. TaKue CHCTEMBI
OeMoHcTpupoBan  JIACCAP/l, HCIONB3yIOUUHN

B CBOMUX IIOPTaJbHBIX CTAHKAaX BOJIOKOHHBIE JIa3epEl
HP>2-Tlomroc.

Syl 4

recording and control of products and their compo-
nents, technology digitalization, Internet of things.
The lasers are used in all situations where speed and
precision are required to solve many problems.

Photonics in Russia is a field for collisions of vari-
ous opinions and creative concepts. While science is
discovering new physical phenomena, the tech busi-
ness is increasing its production facilities in close coop-
eration with it. The main business models used by the
companies in this area are B2B (Business to Business)
and B2G (Business to Government). This is the policy
of Laser Center that holds strong positions in the mar-
ket of micromachining tools. Its laser solutions, such
as TurboMarker, can not only perform the marking
and engraving functions, but can be easily integrated
into the industrial process chains, allowing to develop
the unique identification marks for quality control
and counterfeit protection. The Lasers and Equipment
Group of Companies has consolidated its position in the
micromachining market in the field of laser-beam cut-
ting, drilling, structuring, welding, cleaning, marking
for microelectronics. The Central Research Institute of
Laser Equipment and Technology, being a resident of
the Skolkovo Foundation, is developing the PRO Laser
system for laser processing of precious metals for the
jewelry industry and GOZNAK enterprises.

Many companies have presented the laser systems
for tasks in the field of welding, cutting, surfacing,
and thermal strengthening. Numerous proposals have
been concentrated in the field of laser metal cutting.
It has turned out that due to the healthcare needs for
pure oxygen during the pandemic, there was a short-
age of oxygen required for industrial oxygen cutting
of metals. Therefore, the laser ability to cut metal in
the air is in demand. Such systems are demonstrated

CHCTEMbI

i
Wi Honvision
zhnology Co
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K youB/IeHHIO, ONMHAKOBYIO MPOAYKLIHIO: PYYHOI
amnmapar sl JIa3epHOM OYUCTKHU MeTa/UIMYecKHX
[I0BepXHOCTel IIpe[ICTAaBU/IN CPa3y HeCKOJIbKO KOMIIA-
HuM: «JlasepHein LleHTp» (TurboClean), Pokkels (IPG
LightCLEAN), JIACCAP/I (CLEANER CASE). O4eBHUAHO,
MapKeToJIOTH 3TUX KOMIIAaHHI YBepeHBI, YTO Ha HX
HMHCTPYMeHTHI 6yzeT crpoc.

B sKcrosuuuy 6BUIM BBICTaB/I€HBl U YHUKAJIbHBIE
7a3epHble CHCTeMBbl, HallpUMep yCTaHOBKa JIa3epHOM
obpabotku nucToBoro crexna FL-Cut-G-4716 oT KoMITa-
Huu UP3-Tlomtoc. Mnu po60TH3HMPOBAaHHBIH JTa3€PHBII
KoMIziekC M3JI-3.0 xommaHuu «TepmoJlasep» mis
oIlepalii JIOK/IbHOM 3aKa/IKH, HAIJIABKU U JIeTUPO-
BaHUS U3JeJIMI CO CJIOKHOLM BHYTPeHHeH U BHeIIHeH
[I0BepXHOCTLIO, B TOM 4MCJ/Ie KaHa/lbHOM. KoMIaHus

«JIJaTUKOM» IIpe[CTaBHJIa JIa3€PHYIO CHCTeMy TepMo- [kl

YVIIPOUHEHHs] M CBapKH Ha OCHOBe TBepAOTe/bHBIX
Ja3epoB, MHOIOOCeBasi CHCTeMa II03ULIMOHHUPOBA-
HUS JIa3epPHOT0 M3/IydaTessi KOTOPOK obecrieunBaeT
06paboTKy CJIOKHBIX [10 KOHOUTYpALIUU JeTaslekl. ITo
obopynoBaHHe NPHMEHHUMO IIPU peMOHTe 06beMHBIX
npecc-GopM, JTHUTbeBbIX GOPM, IITAMIIOB K IIpOYer
OCHACTKHU M3 MeTa/Ula U CIIJIaBOB. JIJAKOHUYHOe pellle-
HHe JIs CTabM/IM3allMH 1a3epHOTro ITy4YKa C IIOMOIIBIO
YIIpaB/IsIeMOro 3epKaja Ha IIbe30IIPHUBOJE IIPOJEMOH-
CTpUpOBaJIa «ABeCTa».

Ipyroii 0ocobeHHOCTBIO BBICTABKU CTaJI0 OTKPO-
BeHHOe IpH3HaHHe TOro akTa, 4UTO QOTOHHEBIe
TeXHOJIOTUHM SBJISIOTCS [ PalBepoM MHKpPO3IIeK-
TPOHUKH, CTAHOBSICh B TO ’Ke CaMoOe BpeMsl IIpo-
OyKTOM MHKPO3JIeKTPOHUKH, KaK HaIlpUuMep
KBAaHTOBO-KacKaJHble Jja3epbl. ITU ABe obiacTu
TeXHUKHU TeCHO IepeIlleTeHbl, U MHOTHe I1PobieMBbl
TUIIMYHBI U 711 MHUKPOYIeKTPOHUKHU, U /151 GOTO-
HUKH: Pa3sBUTHE MaTepHaloBeqIecKoi 6a3el, mMomy-
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by LASSARD that applies the IRE-Polyus fiber-optics
lasers in its portal-frame machines.

Surprisingly, the similar products, namely, the
manual devices for laser cleaning of metal surfaces,
are presented by several companies at once: Laser
Center (TurboClean), Pokkels (IPG LightCLEAN), LAS-
SARD (CLEANER CASE). Obviously, the marketing spe-
cialist of these companies are confident that there will
be demand for their tools.

The exposition has also included the unique laser
systems, for example, the FL-Cut-G-4716 glass plate
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YeHHe BBICOKOYUCTBIX BEIIeCTB, BBICOKHUH CIIPOC
Ha pa3JIMYHble MOHOKPHUCTA/UINYECKHEe MaTepPHaJIbL
(GaAs, GaN, InP, InSb, CdTe, ZnCdTe, ZnSe), ci1oxX-
HOCTb 6e3[MCI0KALIMOHHOIO BBIPAIlMBAHUS KpH-
CTA/UIMYEeCKUX CIUTKOB. I1ybaKrKkyeMble B OTKPBITOM
Ie4yaTH pe3y/abTaTbl HeJaBHHUX HCCIeLOBAHUM IO
BBIPALIMBAHUIO 6e3qHCIOKALMOHHBIX KPHUCTAJIOB
Ge IOKa3aaM, YTO OH SIBJSETCS IePCIeKTHBHBIM
MaTepHUAIOM [JIs HAHOPAa3MepPHBIX 3JeKTPOHHBIX
YCTPOMCTB U HHTeTpPallUM OITHYeCKUX QYHKIHUK Ha
JIOTHYECKHUX CXeMax.

[To3TOMy yMeCTHO OBIJIO IIpefCTaBIeHHe KpYyII-
HBIMU JIa3epHBIMH KOMIIAaHHUSIMU CBOero obopyno-
BaHUS ISl CKPalbOHPOBaHUS, MAapKUPOBKH, MHUKPO-
06paboTku W IMaWKU B IIpolieccaX IIPOM3BOJCTBA
H3/e/Ni MHKPO3JIeKTPOHHUKHU: «Jla3epHBIN LleHTp»,
I'K «JIa3epsl U amrapaTypar.

Poccurickas komnauusa GN tech (000 «JIsRusHTexX»)
IIpe/ICTaBUIA PACHIMPEHHYI0 JIMHEHKY YCTaHOBOK
IIJIa3MeHHON 06paboTKK MaTepHasIoB B KayecTBe I10[-
TOTOBUTEIBHON OIlepaliuy /IS OYHUCTKH MHKPO3IJIEK-
TPOHHBIX, QOTOHHBIX M ONTHUYECKHUX I10BEPXHOCTEH
OT OCTATOYHBIX OPraHHYeCKHUX M HeOpraHH4YeCKHX
3arpsisHEHHUH, YIy4dlleHHUs! aJre3ud TOHKOIIJIEHOY-
HBIX ITOKPBITUI, Ka4eCcTBA IAaMKU U Pa3BapKU, MOIH-
bUKALMY CBOMCTB IIOBEPXHOCTH.

Pe3umeHT ¢oHAa CKOJIKOBO KOMMIAHHUS «THHPOTO-
HHKa» pa3paboTasa TeXHOIOTHUIO U3TOTOBIEHHUS O TH-
YeCKHX HHTETPAIBHBIX cXeM C pa3mepoM uuIa (QPICs)
<1 cMm? u mpencraBuia obpaser. OreHKa 3peoCTH
nponykTa (TRL -Technology readiness level) - 5, T.e.
obpaser M3roToB/IeH B pea/lbHOM MaciiTabe I10 moy-
IIPOMBIIIVIEHHOM (OCYIIEecTB/IsIEMOM B YCIOBHSIX IIPO-
W3BO/ICTBA, HO He SIBJSIOMIENCS YacThIO ITPOM3BOJI-
CTBEHHOTO IIPOLiecca) TeXHOIOIHUH.

Hybrid

oLaser lathe
olLaser milling
o Laser planef
o Laser water jet
o Laser chemistry

machi
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laser processing unit made by IRE-Polyus, or the
MEL-3.0 robot-assisted laser station by Thermolaser for
local hardening, surfacing and alloying of products
with the comprehensive internal and external surfaces,
including the channel ones. Laticom has provided
a laser system for thermal strengthening and welding
based on the solid-state lasers. Its multiaxial position-
ing system of the laser emitter ensures processing of
the parts with complex configurations. This equip-
ment is applicable for repair of the three-dimensional
molds, casting molds, dies and other tools made of
metal and alloys. A closed form solution for the laser
beam stabilization using a controlled mirror with
a piezoelectric drive is demonstrated by Avesta.

Another exhibition feature has been frank admis-
sion of the fact that the photonic technologies are
the driver of microelectronics, while simultaneously
becoming the results of microelectronics, such as
the quantum cascade lasers. These two technologi-
cal areas are closely intertwined, and many issues
are typical for both microelectronics and photonics,
such as development of the materials engineering
basis, high demand for various monocrystal materials
(GaAs, GaN, InP, InSb, CdTe, ZnCdTe, ZnSe), complex-
ity of dislocation-free growth of crystalline ingots.
The published results of recent studies devoted to the
growth of dislocation-free Ge crystals have shown that
it is a promising material for nanosized electronic
devices and integration of optical functions in the
logic circuits.

Therefore, it has been reasonable for the large laser
companies to present their equipment for scribing,
marking, micromachining and soldering during the
production of microelectronics devices: Laser Center,
Lasers and Equipment Group of Companies.
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Cpeny SKCIIOHETOB BBICTABKM OBUIM 3aMeueHBI
KoMraHus Gpixel, mupoBor mpoussoputens KMOII-
CeHCOPOB /ISl ILIMPOKOTO CIIeKTpa MpPHMeHeHHH,
u RMT, mnpou3BoguTeIb MHHHATIOPHBIX TEPMO-
3JIeKTPUYeCKUX OX/JafUuTenerd sl TeleKOMMYHH-
KallMH, IPOMBIIIJIEHHOCTH M APYTHX IPHMEHeHHH.
B cTaHZapTHOM acCOPTHMEHTE IIPOAYKLHU JOCTYIIHO
6omee 2000 pa3IMYHBIX THUIIOB TEPMOIIEKTPUIECKHUX
OXJIaUTe/IeH.

Tpounkas rpymnma «TexmoCrapk», KoTopas €03~
JaeT TeXHOJOTHYeCKHe CTapTallbl, IIpeacTaBuia IIpo-
eKThI CBOMX MOJIOJbIX KOMIIAHKH. [IPOeKT KOMITaHUHU
«CVD-Criapk» CBSI3aH C TeXHOJIOTHeM CHHTe3a H3fe-
JTUH W3 MOTHKPUCTAIIMYECKOro ajaMasa MeTOomOoM
XUMHUYECKOI0 OCAKIEHUS M3 rasoBom ¢aspl - CVD
(chemical vapour deposition). Anmassl KOMIAHHHU
«CVD-Criapk» HCIIOJIB3YIOTCSI B KaudeCTBe TeIlJI00T-
BOJIOB [/l CHJIOBOM 37€KTPOHHKH M MHKPO3JIEKTPO-
HUKA. Kommanus «OnTtuCnapk» obnamaer obopyno-
BaHHEM U KOMIIeTeHIIUSMHU IIPOrPECCUBHBIX METOL0B
pacyera ¥ HaHeCeHHUS CJIOXKHBIX ONTHYECKUX IIOKPHI-
THUH. [Topol BpeMs HaHeCeHHs MHOTOCIOMHBIX QYHK-
LIMOHA/IbHBIX MOKPBITUM O/ CO3AAHHS ONTHYECKHUX
3JIeMeHTOB C 3aZlaHHBIMH CBOMCTBAMH [JIS JIa3epoB,
06BeKTUBOB HJIH CIOSKHBIX CBETOPUIIBTPOB JOCTUTAET
11 yacos.

IToMHMO anmas’a, XHMHYeCKOM HHEePTHOCTHIO,
TeIJIOCTOMKOCTBI0 M MeXaHHYeCKOHM IIPOYHOCTBIO
obnmamaer camdup. Ilocme obBanma phIHKA IIPOU3-
BOACTBA cCanmdupa MHOTHE KOMIIAHHH IIOTEePIIeIH
Kpax. Ho ocranuce Te KOMIIAaHWH, KOTOpble YMeId
BBIpAllMBaTh M3 Carndupa CIOKHbIe OPUIHHAJIbHBIE
Jetanv. K TakMM KOMIIAHHMSAM, 3aHHMAOIIHUMCI
BhIpaIlMBaHHEM CJI0KHO IIPOQMIMPOBAHHBIX H3[e-
MU U3 candupa, NPUHAIJIEKUT POCCHICKAsg KOMIIA-
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GN Tech (CN Tech LLC), the Russian company, has
demonstrated an expanded range of plasma process-
ing units for materials as a preparatory process for
cleaning the microelectronic, photonic and optical
surfaces from residual organic and inorganic contami-
nants, improving the adhesion of thin-film coatings,
soldering and unsoldering quality, and modifying the
surface properties.

TIR PHOTONICS, a resident of the Skolkovo Founda-
tion, has developed a production technology for the
optical integrated circuits with a chip size (QPICs) of
<1 cm? and showed a prototype. The technology readi-
ness level (TRL) of the product is equal to 5, i.e. the
sample is made with the actual dimensions according
to the semi-industrial (applied in the production con-
ditions, but not being a part of the production process)
technology.

Among the exhibitors were Gpixel, a global manu-
facturer of CMOS sensors for a wide range of appli-
cations, and RMT, a manufacturer of pocket-type
thermoelectric cooling units for telecommunications,
industry and other applications. The standard product
range includes more than 2000 various types of ther-
moelectric coolers.

TechnoSpark, the Troitsk group that establishes
the technological startups, has presented the projects
of its budding companies. The CVD-Spark’s project is
related to the synthesis technology based on the poly-
crystalline diamond by the chemical vapor deposition
(CVD) method. The diamonds made by CVD-Spark are
used as the heat sinks for power electronics and micro-
electronics. OptiSpark has the equipment and compe-
tencies of advanced design and application methods
for the comprehensive optical coatings. Sometimes
the application time of multilayer functional coatings
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Hua 3A0 «PocTtokc-H». Ha ee cTeHze cpefy pasHBIX
06pasioB 6bUIM CanidpUpoBble MOAUIMITHUKK M IIapbl
TPeHHs. AHAJIOTHYHYIO IIPOAYKILHIO, HO TOpasfio
MEHBIIHX rabapuUTHBIX Pa3MepOB, UTO [IOApa3yMeBaeT
MHBIE YCIIOBUS HCIIO/Ib30BAHM S, IIPUBe3jIa KOMIIAHUS
u3 Apmenuu BCG Production. Ee u3zmenus mpoxopsT
IIOJIHBIM LUK/ MeXaHHYeCKHX M ONTHYEeCKHX OIlepa-
LM, BKIIOYas [IpoLlecC HaHeCeHHUs! IIPOCBETIISIONIIX
U 3epKaJIbHBIX ITIOKPBITHH.

KoHeuHo ke, ObIIH MPO€MOHCTPUPOBAHBl U YHU-
KaJIbHBIe H3/e/IHs, KOTOPBIM CJIOSKHO IIPOTHBOIIOCTA-
BHUTb KOHKYPeHTOB. Hanmpumep, KoMnaHus «Tumgexc»,
M3BeCTHAsl CBOMMM KOMIIOHEHTaMH U IpubopaMu
IUIs. MIMPOKOTO AHAIla30Ha AIHUH BOJIH (OT Iy6OKOro
Y® - 10 TeparepieBoro JHarasoHa), rnpencraBmia T~
acoepudueckue f-theta MTHH3EI, IPOBOOYHBIE TIONSIPH-
3aTOPbl MHKPOBOJIHOBOTO M3aydeHus, TI' GHMIBTPHI
BBICOKMX YaCTOT, HOBYIO MOJE/Ib UMIIYJIBCHOTO Tepa-
repuoBoro criekrpomerpa THz TDS-2,

Kommanus «COJIMTOH» IIOKa3ajia CBOM KOMIIETEH-
LMK TP CO3JaHUM BHYTPHUBOJOKOHHBIX Op3rros-
CKHX PeIleTOK /I IPUMeHeHHs B JHalla3oHe IJINH
BoJIH 900-1650 M. KoMIleTeHIIMY HaHECeHUSs OIITHU-
YeCKUX MOKPBITHHU M CO3LAHHUS ONTHYECKHX CKIeeK
Ha OCHOBE 3alaTeHTOBAHHOMW TEeXHOJIOTHMH OIITH-
YecKHUX K/IeeB IPOJeMOHCTPUPOBAIU Oelopycckue
KOMIIaHUH.

Kommanug OOO «AO HautH» mpencraBuia pas-
pabaTbiBaeMble alallTUBHbIE OIITHYECKHe CHUCTeMbI Ha
OCHOBe JepOpMUPYeMBIX 3epKaa buMopdHOro THIIQ
M 3epKajJl Ha Mbe30TOoNKaTenaX. CHUCTeMBI pas3jiudva-
IOTCS. BpeMeHeM KOPPeKLMH II0OBePXHOCTH 3epKajia
U IPUMEHSAITCA [Ji TPAHCIIOPTUPOBKU H3/1yYeHHs
MOILHBIX JIa3epoB MIM s Oonee oCTporl GOKyCH-
POBKH JIa3epHOIO IIy4YKa Ha [IOBEPXHOCTH MHUIIEHHU.
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to develop the optical elements with the desired prop-
erties for lasers, lenses or sophisticated light filters
reaches 11 hours.

In addition to the diamond, sapphire also has
chemical stability, heat resistance and mechanical
strength. After the sapphire production market melt-
down, many companies have come cropper. How-
ever, there are still those companies that have been
able to grow complex original parts on the basis of
sapphire. Such companies engaged in the growth
of non-uniform sapphire products include Rostox-N
CJSC. Among various samples in its exhibit booth,
there are sapphire bearings and friction pairs. Similar
products, but with much smaller overall dimensions
that implies other conditions of use, are brought by
BCG Production from Armenia. Its products are subject
to a full cycle of mechanical and optical operations,
including application of the antireflection and mirror
coatings.

Certainly, the unique products that can be uneasily
opposed to the competitors have also been demon-
strated. For example, Tydex being a company well-
known for its components and devices for a wide
range of wavelengths (from the deep UV to terahertz
range), has shown its THz-aspherical f-theta lenses,
microwave radiation wire polarizers, THz high-pass
filters, and a new model of a pulsed terahertz spec-
trometer THz TDS-2.

Soliton has shown its competences in the develop-
ment of intrafibrous Bragg gratings for application in
the wavelength range of 900-1650 nm. The Belarusian
companies have demonstrated their proficiency in
application of the optical coatings and optical splicing
based on the patent-protected technology of optical
adhesives.
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JJIs IUCTAaHLIMOHHOM HAEHTHUPUKALNU O0OBEKTOB
IIpefHa3Ha4YeHbl IIPOeKThl KOMIIaHUU «OKB AcTpoH»:
6eCrIMIOTHBIM JIeTaTelbHBIM aIlapaT C TerJIOBH30-
poMm BIIJIA-400T u THPOCTAabHMIM3MPOBAHHBIN KOM-
Iiekc «AcTpoH-1K120». TeIrioBU3HOHHAs CHCTeMa
BITJIA-400T Ha ocHOBe 6OIOMETPUYECKUX MATPHUI]
CO6CTBEHHOTO ITPOM3BOACTBA I103BOJISIET HIEHTHUH-
LIUPOBaTh OOBEKTHI, HMEIOIIHe Pa3HYI0 TeIJIOBYIO CUT-
HaTypy. KomMmruiexkc «AcTpoH-1K120» 1aeT BO3MOKHOCTb
pacrio3HaBaTh B YCIOBHSIX MeTeolloMeX Majorabapur-
Hble 0OBEKTHl Ha PacCTOSHHSX 6omee 1000 MeTpoB.
KomIutekc rmpegHasHa4veH U1 YCTAHOBKU Ha JIETKHE
becriMIOTHBIE JIeTaTelbHbIe aIllapaThl, Maopa3Mep-
Hble KaTepa M aBTOMOOU/IM. ECTh U Ipyrue CHCTeMbI
TeXHHUYECKOTO 3PeHHS [Jjisd a>pPOHaBUTALMOHHBIX
KOMIIJIEKCOB, IIOCTPOEHHBIE Ha MHBIX MPUHIMIIAX,
HaIlpUMep Ha BbIJE/IeHHUHU IIOSIPHU30BAHHOIO K3/y4de-
HHA Ha QOHEe OTPASKeHHOro CUI'Hasla, Kak IIpearaer
KommaHug R-AERO.

YHUKa/IbHBIe YCTPOMCTBA IJISI HM3MepeHHs MeTe-
OpOJIOTHYEeCKUX ITapaMeTpoB aTmocepnl: ob61ako-
Mep SKYDEX 15 ¥ HeIpepbIBHBIM BeTPOBOM JIHIAP
WINDEX 300 - 6putH IIpeCTaB/IeHbl Ha CTeHe KOM-
nmaHuu «J/lasepHble CHUCTEMBI», KOTOpas BBIIIyCKaeT
UX CepUHHO. TyT >Ke MeMOHCTPUPOBAIHUCH 0OPa3Libl
JleTajzell, BBIPAIeHHBIX M3 MeT//IMYeCKHUX I1OpOII-
KOB METOJOM CeJIeKTHBHOIO JIa3epHOro CIlJIaBjie-
HHMS Ha CepHHHBIX 3D-IpHUHTepax IIPOM3BOACTBA
«Jla3epHBle CHCTeMBI» - M250 m M350 (camy ycTa-
HOBKY KOMITAaHHS [AEeMOHCTPHPOBaja Ha BBICTABKE
«MeTannoobpaborka»).

VMIHCTUTYT Jla3epHBIX U CBAPOYHBIX TeXHOJIOTHU
CaHKT-IleTepOyprckoro rocyJapcTBEHHOIO0 MOP-
CKOTO TeXHHUYECKOTO yYHHUBEPCHUTeTa LOCTaBHJI Ha
BBICTaBKY POOOTH3HMPOBAHHYIO YCTAHOBKY IIPSIMOTO
nasepHoro BhIpamuBaHusg «HMJIKMCT-M», Ha KOTO-
poll B peajbHOM peXHMe BPeMeHH MOXKHO OBITIo
[0 aJJUTHBHOM TEeXHOJIOTHH BBIPACTUTbL H3Je-
nue. YCTaHOBKA IIPOMBIIIJIEHHAsI, HO MOXeT OBITh
KCIIONIb30BaHa B KayeCTBe MOAYIs I IPodeccro-
HaJIBHOTO 00y4YeHus.

BobIION LIUMKII IIPOEKTOB, CPefiH KOTOPBIX aKLeHT
ChelaH Ha MOZYJIBHOM IpodeccHoHaNbHOM o0byue-
HUK KaZpoB, IpeACTaBH/a IlepMCKasgd KOMIIAHHUS
[THIIIIK. KoMmIaHHS SABASETCS HHAYCTPHAIbHBIM
naptHepoM lleHTpa kommereHuun HTHU «doTo-
HHMKa», CO3/laHHOro Ha 6ase IlepMcKoro rocymaap-
cTBeHHOro yHuBepcuTera (IITHHMY). Ha coBmecT-
HOM CTeH/Ie OHH ITPOJeMOHCTPHUPOBAIM MaTepHaIbI,
KOMIIOHEHTBl M CHCTEeMBI [JI1 KOMIUIeKCHOM 6e30-
[IaCHOCTH Ha OCHOBE BOJIOKOHHO-OIITHYECKHUX Tex-
HOJIOTUM [/ HPOMBIIUIEHHONM U TPaHCIOPTHOH

MHQPACTPYKTYPBHI.
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ACTIVE OPTICES NightN LLC has presented the
adaptive optical systems being developed on the basis
of the bimorph rubber mirrors and mirrors based on
the piezo pushers. The distinctions between the sys-
tems are made in the mirror surface correction time.
They are used for moving the high-power laser radia-
tion or for more precise focusing of the laser beam on
the target surface.

The unmanned aerial vehicle with a thermal imag-
ing camera UAV-400T and the Astron-1K120 gyro-sta-
bilized complex made by Astron Experimental Design
Bureau are designed for the remote object identi-
fication. A thermal imaging system based on the
home-made bolometric matrices makes it possible to
identify the objects with various thermal signatures.
The Astron-1K120 unit provides an ability to identify
the small-sized objects at the distances of more than
1000 meters in the conditions of meteorological dis-
turbances. This unit is designed for installation on
the light unmanned aerial vehicles, small-sized boats
and vehicles. There are other artificial vision systems
for the air navigation complexes based on other prin-
ciples, for example, on the separation of polarized
radiation against the background of reflected signal,
as proposed by R-AERO.

The unique devices for measuring the meteorologi-
cal atmospheric parameters, namely the SKYDEX 15
cloud-range indicator and the WINDEX 300 continu-
ous wind lidar, are presented on the exhibition dis-
play of Laser Systems. This company provides series
production of such devices. It has demonstrated the
samples of parts produced from the metal powders by
the selective laser melting using the serial 3D printers
made by Laser Systems - M250 and M350 (the com-
pany showed this installation at the MetalWorking
exhibition).

The Institute of Laser and Welding Technologies of
the Saint-Petersburg State Marine Technical Univer-
sity has exhibited an ILIST-M robot-assisted unit for
direct laser growing. It has become possible to grow
an item in real time using an additive technology.
This plant is industrial, but can be used as a module
for professional training.

A large range of projects, the emphasis of which
is on the modular vocational training, is presented
by the Perm Research and Production Instrument
Company. The company is an industrial partner
of the Competence Center of the National Techno-
logical Initiative “Photonics” established under the
auspices of the Perm State University (Perm State
National Research University). At a joint booth, they
have demonstrated various materials, components
and systems for integrated security based on the
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CaMBIM  SpPKHUM CObBITHEM I N
BBICTaBKH cTana Hay4HO- i\,
IIpakTH4YecKas  KoHbepeHIUS = i

XI Kourpecca TexmaaTdopMmbl
«DOTOHHKA», B PaMKaX KOTOPOH
IIPOXOJM/IM CeCCHM II0 KiIode-
BBIM HaITpaBJIeHUS OTPaciu $oTo-
HHUKM. BcTpeya Ha JI0Ka/JbHOH
II0IagKe ITpodecCHOHAIoB, CO3-
JAIIIUX M IOTPebIsomux pas-
HOOOpa3HbIe ITPOIYKTHl GOTOHUKH,
nMeeT ropasfgo 6osee BBICOKHH
[IOTeHLIMaJl OTAAYM, YeM BCTpedH
Ha y3KOCIelHaJlHM3HMPOBAHHBIX
BBICTaBKaX. IIporpaMma KOH-
rpecca chopMHUpOBaHa MNPHU IOA-
IepskKe JIazepHOI Accollalinu [4].
Ho 06 3TOM MBI IIPOAOJIKUM Pas-
rOBOp Ha CTPAaHHUIAX CJIeAYIOMIMNX
HOMEepPOB JXypHaJa.

Kakue ke BBIBOJBI MOXKHO Cie-
NaTh U3 0630pa BBICTABKHU «POTOHMKA-2023»7

JIazepoB ctaso Gonbine. Ho cymiecTBOBaHHe KpyII-
HBIX JIUJIEPOB He JACT BO3MOKHOCTH MaJIBIM KOMIIa-
HUSIM Pa3sBUTh CBOM OH3Hec 6e3 coemuHeHUs ja3epa
KaK [IPOJIyKTa C KOHKPETHOI TeXHOJIOIHek.

MeHHCTpHM J1a3epHON TeXHUKH - 06paboTKka Marte-
pHaioB, I[le yBepeHHO Pa3BHUBAIOTCA [jBa HaIlpaBile-
HUSI: MHKpoob6paboTka u 06paboTka KpymHorabapur-
HBIX MeTaJ/IMYeCKUX U3/,

CaMoe BocTpeboBaHHOe HallpaBleHHe B 06paboTke
MeTa/I/IOB — 3TO Jia3epHas 06paboTka He BHENIHHUX,
a BHYTPeHHHX II0BEPXHOCTeH, UX HUIHN(OBKA, YIIPOU-
HeHHMe U HaIlJlaBKa.

B MukpoobpaboTke - MapKHPOBKa M BHeJIpeHHE
B IIPOM3BOZICTBEHHBIE IIPOLIECCHI MUKPO3JIEKTPOHUKH.

®aKkT, HO GOTOHHBIE TeXHOJIOTUH SIBJISIIOTCS ApaKiBe-
POM MHKPO3/IeKTPOHUKH, CTAHOBSICh OJHOBPeMEHHO
[IOBCeTHEBHBIM ITPOAYKTOM MUKPO3JIEKTPOHHUKHU .
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fiber-optics technologies for industrial and transport
infrastructure.

The most striking event of the exhibition was the
Scientific and Practice Conference of the XI Congress
of the Photonics Technological Platform. A part of
this conference was the sessions held in the key
areas of photonics industry. One meeting at a local
platform of specialists who are developing and con-
suming a variety of photonics products has a much
higher potential efficiency than several meetings at
the highly specialized exhibitions. However, we will
go on talking about this aspect later.

What assumptions can be made based on the
review of Photonics-20237

There are more lasers. However, availability
of large-scale leaders will not allow small-sized
companies to develop their business without inte-
gration of the laser as a product with a specific
technology.

The laser technology mainstream is the field of
material processing, where two areas are stead-
ily developing: micromachining and processing of
large-sized metal products.

The most demanded field in metal processing is
the laser processing not of external, but of internal
surfaces, their grinding, hardening and build-up.

Micromachining is focused on marking and intro-
duction of microelectronics into the production
processes.

It is a fact, but the photonic technologies are
a driver of microelectronics while simultaneously
becoming the result of microelectronics.
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