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HOBAS IA3EPHAS CTPATEINA
KOMMAHUN COHERENT

I1.Peiinxapd, Esponeiickoe omdeaeHue COHERENT,
C.ITenmezos, K.dJ.-M.H., Poccuiickoe omdeaeHue
COHERENT

COHERENT - ogHa 13 cTaperwunx B MUpe sla3epHbIX
KOomMnaHun. OHa BO3HUKNA B 1966 roay, yepes 5 neT
nocne nsobpeteHns nasepa. flonrue rogbl pupma
3aHUManacb paspaboTkon U U3roToB/IeHUEM 1a3epoB
1 060pyA0BaHUS TONBKO A1 HAY4YHbIX UCCIef0BaHUN
M ana meguumHbl. Ho npnénusmntenbHo ¢ 2000 roga

B KOMMAaHUMU CTaIM yAenaTb 60/1blie BHUMAHUS
MpOMbILW/IEHHOMY UCMOJ/Ib30BAaHUIO S1a3epoB

B pasHbIX MHAYCTPUAJIbHbIX 334a4ax Ans o6paboTku
mMaTepuanos.

0 BCceM MHpe MBI HabiniogaeM CABUT IIPO-

M3BOJCTBA a3epoB u3 obnactu npubopos

IJis Hay4dHBIX HCCIeJOBAaHUN B 00671acTh
HHIYCTPHAJbHBEIX IPUMeHeHHU K. Ho HHAYCTpUH
HY>KeH He e [JUHHUYHBIN IPOAYKT, ekl Heo6X0AHMO
MaccoBOe IPOM3BOACTBO. Ilo3TOMy COBpeMeH-
Hag cTpaTerus KoMmnaHuu COHERENT wusme-
HUJIACh, — MBI IePeXOJHUM Ha MACCOBBIH BBIIIYCK
IIPOMBIIIJIEHHBIX Jia3epoB. Temepb B CTPYyK-
Type NPOJa’k KOMIIAHHMU JIa3ephl O/ Hay4HBIX
HCCIeJOBAaHUM 3aHUMAKOT 20%, a 80% mpomax -
3TO KOMMep4YecKHe jia3epsl [Jisd UCII0Ab30BaHHU
B IIPOMBIIIJIEHHOCTH.

Jpyrasi CTOpoHa Hallled HOBOM CTpPaTeruu -
IIpeBpaTUTh Ja3ep M3 CJIOXHOIo GHU3NUIeCKOro
npubopa B 0o4eHb MPOCTOH CTAaHLAPTHHIN pabo-
YMH MHCTPYyMeHT. EcIM HaydHoOe Jla3epHoe
obopynoBaHHe CTOUT B JnabopaTopuu, TO, Kak
IIpaBHUJIO, HALO PeryjaspHO IIPOTHPATh ONTHUKY
U MOACTPaMBaTh pe30oHATOp. IIpH 3TOM y4deHBIH
IIOHHMaeT, Kak paboraeT ysasep, KaK HaZo ero
IOCTUPOBAaTh, 3aJaBas ONTHMAaJbHBle IapaMe-
Tpbl. [IpOMBIIIJIEHHBIN Xe ja3ep LolkeH pabo-
TaTh KaK JIaMIIO4YKa: BOTKHYJ B PO3eTKYy, HaXkall
KHOIIKY, — M IOJIy4HJI HHCTPYMEHT C M3BeCT-
HBIMH [aCHOPTHBIMH XapaKTepHUCTHUKaMH.
JlIasep MmOJKeH CTaTh HPOCTHIM, KaK YepHBIH
ALKK.

9To cTaHeT O6OJBIIKMM TeXHOJOTHYECKUM
ckaukoM. CkaukoMm oT mpubopa, Tpebyromiero
06C/ny>KHMBaHUS U IOCTUPOBKH, 10 HHCTPYMeHTa,
He Tpebymomero Boobme HHKAKOro O0OCIY>KH-
BaHHUSA. To ecTh nM060HN CcrIenmuanucT, 6yap OH
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NEW LASER STRATEGY
OF COHERENT COMPANY

P.Reinhard, European Branch COHERENT,
S.Pentegov, Cand.Sc.(Phys.-Math.), Russian Branch
COHERENT

The purpose of our participation in this exhibition

is presentation of COHERENT's new strategy.
COHERENT is one of the world’s oldest laser
companies. It was established in 1966, only five

years after invention of the laser. During many years,
Approximately from 2000, we began to focus more
attention to industrial applications of lasers, to their
use the industry for different materials processing
purposes.

e now observe a world trend in the laser
industry to begin producing of more
industrial tools instead of scientific
research instruments. But any industry implies
quantity production rather than production of single
products. For that reason, COHERENT’s strategy has
changed. We now launch quantity production of lasers
for industrial applications. At present, commercial
lasers for industrial applications account for 80% of
our sales, while scientific research lasers account for
only 20%.
Another line of our new strategy is turning lasers
into very simple work tools. If a laser is used in a
research laboratory, it requires regular maintenance,

TeepdomenbHblli Aa3ep ¢ OUOOHOU Haka4kol 0As
MUKPO3AeKMpPOHUKU
DPSS diode-pumped laser for microelectronics
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6uonor unu pabouur, 3aHUMAKIIHUNCI Pe3KOH
MeTajlja U1K CBapKOM, He 3Has, 4YTO TaKoe ja3ep,
MO>KeT BKJIIOUMTE Ja3ep U NPUCTYIUTEH K CBOEH
pabore. I[TosTomy pykoBoacTtBo COHERENT npu-
HSJIO PelleHHue aHOHCHUPOBATh HOBYIO CTPAaTeTHIO0
KOMIIAaHHUM — IIepexoJ, Ha BBIIIYCK IIPOMBIIIIEH-
HBIX JIa3ePOB.

IIMpOKKUH CIeKTP IPOMBIIIJIEHHBIX JIa3epOB
OXBAaTbIBAaeT pa3Hble THIB HUHAYCTPHATBHBIX
7Ta3epHBIX CHCTeM: OT H3JAy4daTeleH C KOPOT-
KUMH HMIOynIbcaMUu (HaHOCeKyHJIBl - deMToce-
KYH[BbI) 0O HelpepblBHBX, 0T CO,-1a3epoB A1
pesku 10 3 KBT BOJIOKOHHBIX 3TepbHeBBIX jla3se-
poB Onsa HamnjaaBKu. HoBble gasephl O Hayy-
HBIX HMCCTeJ0BAaHUN pa3paboTaHBI C yueTOM pas-
BUTHS OMOTeXHOTOTHUH.

HAnsg MHOYCTPUH MHKPO3IEKTPOHUKHU IIpej-
Has3HadyeH YJAbTPadHOIETOBbIH BOJIOKOHHBIH
HMIIYAbCHBIN Ja3ep Dytona - HE 355. Ero sHep-
reTu4eckHue H BpeMeHHBble XapaKTepPUCTHKHU
obecriedMBaOT CBepleHHe O4YeHb MaJeHBKHUX
OTBEPCTHM U TOYHOE MPeLlU3UOHHOEe TPaBlIeHHe
KPeMHHEeBBIX CTPYKTYp, a TakXe CKpanbupo-
BaHHe IOJYIPOBOAJHHUKOBEIX IIJIACTUH B LED-
npousBoacTBe. OH MMeeT OJIMHY BOJIHEL 355 HM.
B Dytona - HE 355 mpemycMoTpeHa BO3MOXK-
HOCTh BapbUPOBaTh MJIMTEJIBHOCTH HMIYJIbCa
oT 1 o 20 HaHOCeKyYHJ, C YaCTOTON MOBTOPeHUS
OT LeCSITKOB Kujorepn no 1MIL, 4To mmo3BojseT
COOTBETCTBEHHO II0JIy4YaTh Pas3sHyl 3HEPrUIo
B MMIyabce. [IMKoBasg MOIIHOCTb BapbUpYyeTCs
oT 5 go 45 KBT B 3aBHCHMOCTHU OT JIOJIHUTENb-
HOCTH MMIIyJbca. JpPyrod I POMBIIIJIEHHBH
nasep - TMHKOCEKYHAHBIN [Hmeppanupn-50
MOIIHOCThIO 50 BT Ha AauHe BOJHKB 1,64 MKM,
OIUTeABHOCTBIO MMIIYJIbCa MeHee 15 mHKoce-
KyHJ C 4YacTOTOM IOBTOPeHHS MMIIYIbCOB
oT 400 mo 1000 xT1. OH obagaeT OTIMYHBIM
KadyecTBOM mnyuka (M?<1,4). Ero KOpOTKHe
MMITyJIBbCH obecrmedunBaloT 06paboTKy XPYIKHUX

[TpombiLneHHbIU NUKOCEKYHOHbIL Aa3ep
Industrial Picosecond Laser

cleaning of its optics and resonator alingment.
Scientists understand how a laser operates, how it
should be aligned to get optimal parameters. An
industrial laser is a different case, it must work as a
light bulb. One plugs it in, pushes a button and has got
a tool with the specified parameters.

That is a technological step forward. A step from the
device which requires maintenance and alignment to
an instrument which requires no maintenance at all.
That is a "hands free operation”. Such laser must be
simple like a black box. Otherwise to say, any people
knowing nothing about lasers, they can be biologists or
a metal cutters or welders, could turn it on and begin
their job.

At the exhibition, COHERENT showed its lasers
for commercial use and lasers for scientific research.
Exposition reflects its new strategy. It includes
a wide range of industrial lasers of different types,
such as short-pulse nano- and femtosecond lasers,
CW lasers, CO,lasers intended for materials cutting
and 3kwt ytterbium fiber lasers for build-up welding.
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[TpombiWAEHHbIU NUKOCEKYHOHbIU Ad3ep
Industrial Picosecond Laser

®demmocekyHOHbIU Aasep Aasep Vitara-T
Ultrafast laser Vitara-T

MaTepuasoB. Jlasep ynanseT maTepuan 6es3 Tep-
MHYeCKOTO IOBPeXAeHUs IOBEPXHOCTH U obe-
CIle4YMBaeT XOpolllee KayecTBO pe3a. IIo3ToMy oH
y>Ke yCIIeNIHO 3apeKoMeHJoBasl cebs B MUKPO-
3JIeKTPOHUKe [I/I51 CBepJeHUs OTBePCTHUH U I/
CKpanbupoBaHUS.

®eMTOCeKYHIHBIM ONTHYECKHH Iapame-
TPUYECKHUM ycuIUTenb cepun OperA Solo m3my-
JyaeT B LIMPOKOM [AHalla3oHe OT Inybokoro
Y® -190 um go ganbHero UK-guama3oHa - 20 MKM.
TeopeTuyecky 6osbplIasi MKUPHUHA CIIeKTpa — LIKpe
250 HM - II03BOJIsIeT CXKaTh H3JIyYeHHe B O4YeHb
MOIIHBIM KOPOTKHMM HMIyabc. Kommpeccop,
BCTPOEHHBIH B JIa3ep, U BHEIIHUM KOMIIEHCATOP
TPYIIIOBOM CKOPOCTH IO3BOJIAIOT C’)KaTh UMITYJIbC
1010 ¢c. TotT ke 1a3ep, Ho 6e3 KOMIIeHCATOpa aeT
bosee ANIUTeNbHBIM UMIYNbC — 45 dpc. H3BecTHO,
YTO /151 U3/IyUYeHH I KOPOTKHUX UMIIYJIbCOB BaXKHO
obecrmeunTs cTabunmsanuo $a3oBOH CKOPO-
CTH ¢ rpynnoso ckopocTbo. COHERENT BrIIy-
CKaeT CHUCTeMy s cTabunusanuum das - Vitara
CEP (Carier envelop phase stabilization). Takas
cucTeMa I03BojsieT GOPMHPOBATh ATOCEKYHJ-
Hble UMIYIbCchl (asep Vitara-T), OIHUTENBHOCTD
KOTOPBIX COIIOCTaBMMa C IIePHOLOM BpallleHHs
3JIeKTPOHA BOKPYI Ajpa. JanbHeHIlee yYMeHb-
IeHHe [OJIHUTEeJbHOCTH HMIIyJIbCa OTPAHHUYEHO
HAaCTyIJIeHHeM eCTeCTBeHHOILO IIpefeyia Bpe-
MeHHOI0 pa3pemeHHs. Jlazepbl BoCTpebOBaHBI
B CIIeKTPOCKOIIMM M HAay4YHBIX MCCIeJOBaHHUIX.
9T0 HpHUMep TOro, Kak KOMMepUeCKHH Ja3ep
ONHOBPEMEHHO fBJISIeTCs J1a3epOM JJisd Hay4YHBIX
HCCIeIOBAaHUM,
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Our new lasers intended for scientific research have
been developed in line with the latest advances in
biotechnology.

A UV fiber pulsed laser Dytona - HE 355, has
been developed for the microelectronic industry. Its
power and time characteristics allow to drill very
small holes and perform precision, silicon etching
and semiconductor wafer scribing in LED production.
Dytona - HE 355 is lasing at a wavelength 355nm
and the laser has a variable pulse duration from 1 to
20 nanoseconds and repetition-rate from tens of kHz
till IMHz. This makes possible to produce different
pulse energy from 5 till 45 kWt. Next industrial
laser is Hyperrapid 50 - 15-picosecond 50Wt laser at a
wavelength of 1.064 mkm, a pulse rep. rate from 400
till 1000 kHz. An excellent beam quality (M? < 1.4).

Y3K0NnoAoCHble 0OHOYACMOMHbIE Aa3epbl
Single frequency lasers
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JuodHbie nazepol cepuu OBIS 045 cnekmpockonuu aabopa-
MOPHbIX UCCAEO08AHUL HA 60AbWOU OUANA30H OAUH B80AH
375-830 mkm

Diode Lasers OBIS for spectroscopy of laboratory research on
a large wavelength range of 375-830 microns

Jpyrou nasepHbsyd npoaykT COHERENT pgns
CIeKTPOCKOIIHMYeCKMX H3MePeHHH - HeIpephlB-
Hble jJ1a3ephbl C OYeHb y3KUM CIIeKTPOM reHepa-
uuu usnydeHus cepuu OPSL - Genethis. B Hux
peanun3oBaHa TeXHOJOIUS 'HOJTYIPOBOIHUK
C omTU4YecKOod Hakaukou (OPSL). COHERENT
3aIlaTeHTOBAaJl CBOIO TEXHOJIOTHIO, U IIOKa TOJbKO
OH eJUHCTBeHHHH ob6safaeT MpaBOM BBEIIIYCKa
TaKUX H3JlydaTesnel. OJHOYACTOTHBIN HeIlpe-
PBIBHBIM 7a3ep C OJHOM IIPOJOABHOM MOJOU
Cenethis, 6m1aromaps o4eHb y3KOMY CIIeKTPY
H3/lydyeHHUs, uMeeT 6Oonpmylo, b6omee 150 M,
OJIHHY KOrepeHTHOCTHU. Ilogbupas moiaympo-
BOAHHUKHU C Pa3HOM WHPHUHOMN 3alpelleHHOH
30HBI, BBl MOXXeTe BBIOpaTh HM31yuaTensb J060ro
LIBeTa, pa3HOM AJUHBI BoNHE. Jlazepsl Genethis
CX HCHOJB3YIOT O1s1 HakadKH Ti-camdupoBOro
nasepa, ocTaabHble ya3epsl Genethis ¢ y3kon
[IOJI0OCOM H3JIyueHHUs NpeJHa3Ha4YeHbl A/ CIeK-
TPOCKONMHU, CIHeKTPOMeTPHH, ToJorpaduu.

=

Hyperrapid 50’s short pulse makes it possible for this
laser to process fragile materials. Since Hyperrapid
50 processes materials without its thermal damage
and ensures good cutting quality, it has proved itself
in hole drilling and scribing in the microelectronic
industry.

The OperA Solo is a femtosecond optical parametric
amplifier. It emits a wide spectrum from 190 nm
till far infrared. They are much in demand for the
spectroscopy and other scientific research purposes.
Theoretically, its significant spectrum width, greater
than 250 nm, makes it possible to produce a powerful,
short pulse. A built-in compressor and an external
group velocity compensator help to compress the pulse
till 10 fs. Without a compensator, the laser produces
a longer pulse, 45 fs. To produce a short pulse, it is
necessary to assure stabilization of phase and group
velocity. So, COHERENT now produces the Vitara-S CEP
(carrier phase envelop stabilization) system. The system
allows to produce atosecond pulse (Vitara-T laser)
whose duration is comparable to the period of electron
rotation around the nucleus. Further reduction of the
pulse duration is limited by the natural time resolution.
So, a commercial laser is also a laser for scientific
research.

Another COHERENT's product intended for scientific
research is Cenethis, a continuous, narrow spectrum
width laser of the OPSL series. COHERENT’s products
employ the optically pumped semiconductor technology
(OPSL) which works the following way: a diode laser
lights a semiconductor, and the semiconductor radiates.
Since COHERENT has patented that technology, it is
the only company that has the right to produce such
emitters. Owing to its very narrow emission spectrum,
the Genethis single-frequency, continuous laser has
a long coherence distance, which is longer than 150
meters. Through selecting semiconductors with
different forbidden band zone widths, one can chose
an emitter of any color and of different wavelengths.
The Cenethis CX lasers are used for Ti-sapphire laser

PHOTONICS N25/41/2013 13
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J1si pasHBIX TeXHOJOTHMYeCKHUX 3ajayu Ipen-
Ha3HayeH MHUHHUATIOPHBIN Y®-maszep Ha AJlUHe
BOJHBI 465 HM, BBHIOOJHeHHBIH 0o OPSL-
TexXHOJoruu, OH HCIONb3yeTCd B JIUTOrpadu,
CeHCUTOMETPHUH, aHUMOMETPHH, NPOTOYHOU
LLUTOMETPUHU, [epMaTONOTHHU. MBI TapaHTHU-
pyeM ux paboumuii cpok cnyxk6sl - 60see 10 ThIC. U
HapaboTKH.

Ons o4YeHb TOHKHUX OGH3MYECKHX OKCIle-
pPuMeHTOB pa3paboTaH YHUKAABHBIKA Jja3ep
Mephisto, cmennansHo Aas o6HApyKeHHS I'pa-
BUTAllMOHHEBEIX BOJH. HHTepdepomerp, mome-
IIeHHBbIN B IIOJ3eMHBIN TYHHENb, MMeeT MHOTO0-
KHJIOMeTPOBble Naeur. C ero MOMOIIbIO yUeHBIE
MOMBITAIOTCS 3aPUKCHPOBATh IPaBUTALIMOHHBIE
BOJHB II0 HM3MeHEeHHI0O MEeTPHUKHU MPOCTPaH-
CTBa, KOTOpPOe OTPa3UTCS B U3MeHeHUHU HHTep-
bepeHUMOHHON KapTUHBI. COOBITHUS, KOTOpHIE
MOTYT IIPUBECTU K ofo6HOMY 3P deKTy, peaKH.
9To, HaOpUMep, B3PbHIB CBEPXHOBOM 3Be3/Hl.
HuTepdepoMeTp OJisg TaKOHM 3amadu obHapyske-
HUS UMeeT IIJIeYH MHOTOKHU/IOMETPOBOM JJIHHBI.
[To3TOMy Jsa3ep, MCIONb3yeMBIH B ITOLOOHBIX
HHTepbepoOMeTpUUECKHX H3MEPEHHUSIX, HOIKeH
obsazaTp BBICOKOM CTeIleHbIO KOTePeHTHOCTH.
Y Mephisto oueHpb y3Kkass MIUPUHA TUHUU HU3NY-
YeHHU s, COOTBETCTBEHHO -~ OUeHb boJypmIas AAKMHA
KOTepeHTHOCTH, HeCKOJbKO [OeCATKOB KHJIOMe-
TPOB. DTO YHHUKA/JIbHA4 Hay4Has 3ajadva.

B COOTBETCTBHMU C COBPeMeHHON TeHJeHIIHel
HCIIOJIb30BAaHUSA OUOLHBIX nasepoB COHERENT
IIpeNCTaBUJ JUOAHBIE Ja3epbl, BBIIIOTHEHHBIE
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nuqamd Play Elmpliﬁlty Beam Co m”‘!ﬁé

KombaliH 05 Aab60pamopHbIX cnekmpockonu4yeckux uccae-
dosaHull. Geicmpoe nepekAtoUeHue ¢ 00HOU 0AUHbI B0AHbI HA
opyzyro

Laboratory spectroscopic research combine. The rapid
switching from one wavelength to another

CmeHO 09 mecmosblx ucnbimaHull dUOOHbIX Ad3epos cepuul
OBIS
Test bench for testing a series of diode lasers OBIS
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pumping, other narrow-emission-band Genethis lasers
are intended for the spectroscopy, spectrography and
holography purposes. A tiny UV laser with the 465-
nm wavelength is intended for various applications.
It employs the OPSL technology and is used in areas
such as lithography, sensitometry, anemometry, flow
cytometry and dermatology. We guarantee that their
working life is no shorter than ten thousand hours.

Another laser, Mephisto, is intended for very
delicate physical experiments. It has been designed
specially for the purpose of gravity waves detection.
An interferometer is placed in an underground tunnel,
and it has arms of many kilometers. Scientists use it to
register gravity waves by changes in the space metric,
which are reflected in changes in the interference
pattern. The events that produce such an effect
are rare. It may be a supernova star explosion, for
instance. An interferometer for such detection has
kilometres-long arms. For this reason, the laser used
in such interferometric measurements must have a
high degree of coherence. Mephisto has a very narrow
laser emission line and, accordingly, a long coherence
distance of tens of kilometers. It’s a unique scientific
task.

At the exhibition, COHERENT presented its diode
lasers employing two different technologies: They are
optically pumped semiconductor lasers (OPCL) and
diode lasers employing conventional technology. Thus,
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10 ABYM Pa3sHBIM TeXHOJOTHSIM: IOJYIIPOBO-
OHUKOBBIE JIa3epbl C ONTHYECKOM HaKauikKoM
(OPCL) u [uOAHBIE Jia3ephbl, BBINOJHEHHBbIE
II0 CTAHAAPTHON TeXHOIOTHMH. TakuM obpa3om,
usnydyeHue Bbinyckaemblx COHERENT nwuon-
HBIX J1a3epPOB IIepeKphiBaeT BeCh CIEKTP OT 375
g0 980 HM. OHH ITONAB3YHOTCA HMUPOKHM CIPO-
COM Yy HU3TOTOBHTeJIeH CIeKTpPaJbHOTO 060pymo-
BAHUS A OMOJOrHYeCKHX K 3KOJOTHYeCKHX
HCCIeJOBAHHH, HMEKIT HEeBBICOKYIO IeHy -
okosno 1000 monnapo CIIA. Bonee ymobeH s
KOHPOKaJbHOU QryopecLHUpYyIOMel MHKPOCKO-
nuu jgasep OBIS. Ero KOHCTPYKLUSA — 3TO KOM-
6ariH, KOTOPBIM COCTOMUT M3 HECKOJBKHUX AHUOM-
HBIX J1a3epoB. M3aydyeHHe OT KaXXIOro jasepa
II0 OTHEJbHOMY BOJIOKHY 3aBOOHMTCSA B OIHO
obmee BBIXOLHOE BOJIOKHO. KOHe4YHO, [OJId
TOro, 4ToOBl 3aBeCTH H3/Iy4YeHHEe B BOJIOKHO,
Hazo cGOpMHPOBATH JIy4 BHICOKOIO KayecCTBa.
Y HallUX OUONHBIX J1a3epOB BBICOKOE KadyeCTBO
nyda (M?=1,1). Korma wmcciemoBaTesNlo Halo
6BICTPO CMEHUTH JJIMHY BOTHBI 30HAHUPYIOIIETO
M3Jy4eHHUs, OH C IOMOIIbI0 6/70Ka MHUTAHUS
ImepexkJjpYyaeT ja3ephbl, JerkKo 3aMeHdsd OLHUH
nasep OApyruM. Ho CTOMMOCTH TaKoro jasep-
Horo koMbarHa ropasjo BHIIIe.

i g

Pacwupumenpb Aa3epHo2z0 ny4ka
Laser beam expander

the diode lasers produced by COHERENT cover the
entire spectrum from 375 nm to 980 nm. They are very
much in demand among makers of spectral equipment
for biological and environmental research and are
inexpensive (1000 US dollars). A laser more convenient
for confocal, fluorescence microscopy is OBIS. It has
been designed as a laser combine consisting of several
diode lasers. Through a separate optical fiber, each
laser’s emission is brought into a common, output

PHOTONICs N25/41/2013 15



=

COHERENT BhIITIyCKaeT KOMIIJIEKTYIOIIHE 31~
MEHTHI: JUOLHBIe Jla3ephl O/ HaKa4YKU U ONTH-
YeCKHe pacCHIHUpUTeNH Iy4YKa A9 CO3JSaHHUSI
PaBHOMEPHOM 3aCBeTKH JIa3epPHBIX KPHUCTAJJIOB.
H3BeCcTHO, YTO M3/JIy4YeHHE OT JUOMHBIX J1a3epOoB
obramaeT HepaBHOMEPHOCThIO. Cpenu MPOAYK-
LUHU - JHOJHBle JTHHENKH, HU3/lydalolilie TOPHU-
30HTaJbHO (780 HM - 1 MKM), BepPTHKAJIBHO U3Jy-
yampmue cOOpKU NHOAHBIX JHHeeK. Jla3epHble
OUOABI, H3JIydawIlHe C OAHOH IO ALKH
(780-980 HM), [AIOT IY4YOK MOIIHOCTBIO OT 5 BT
Y BBILIE B 3aBUCHMOCTH OT IIMPHHBI 3MUTTepa
(100, 150 u 200 MKM), a JTHUHEHNKHU U3 19 31eMeH-
TOB JAIOT MOIIHOCTH 40 200 BT 0T OOMHOM TUHEHKH.
OuonHble cO6OpPKU C 16 NHHEHMKAMH H3JIYy4aloT
¢ MmomHOCTh oT 100 BT 10 50 KBT.

Braromapsi BBICOKOM MOIIHOCTH, pa3BHBae-
MOH [OHONHOH JIMHEHNKOH, MU NPIMOYILOJIbHOU
bopMe ceueHHs nydKa (4 CM Ha HeCKOJIbKO
MHJIIHMETPOB), ee Hada/JHU HCIONb30BaTh A/
MeCTHOH 3aKaJKH{ HJHU HaIlJIaBKH MeTaslja.
Hanpumep, Ha MeTaanypruiyeckomM KoMbuHaTe
BaJl IPOKAaTHOro cTaHa paboraer He 6osbmre
HefleNlH, a fajiee M3-3a IIOCTOSSHHOM paboThl IpHU
Temrneparypax 400-1000°C oH H3HAIIHMBaeTCH.
Ha moBepXHOCTH Baja OBICTPO MPOSBISIOTCS
oedeKkTrl, U BaJl HauKMHaeT paboTaTh c MPOCKalb-
3piBaHHeM. Torga ero Hafo IMJIAaBHO BOCCTaHAaB-
IUBaTh, OJHAKO pasMepsl Bajaa (Ao 1 meTpa
B JHaMeTpe U [0 5 MeTpPOB B JJIMHY), He II03BO-
JSIOT IIOMECTUTh €ro HU B KaKyIo meys. Ha kax-
oOM MeTaJlypruueckoM KoMOMHAaTe eCTh Liex
peMoHTa npokaTtHoro obopymoBaHusa (L PIIO),
Ife HAIJIaB/ASIT U YIOPOYHSIT Banbl. Ceruac
/15 yIIPOYHEHHU S M 3aKaJIKHU BaJIOB MCIIONb3YIOT
npososioky. COHERENT mnpemioXua CBOIO Tex-
HOJIOTUIO JIOKAJIbHOM HAaIJIaBKH — C IOMOIIBIO
[IOpOIlKa, IPHBAPHBAEMOTIO K IIOBEPXHOCTH IIPO-
KaTHOrO Baja AHUOAHBIMH Na3epaMu. Hamnaska
C IOMOIIBIO [UOLHBIX Jia3epoB 3aHHMaeT
ropasno MeHbIIe BpeMeHHU, M aJre3sus IIOpoIIKa
K IIOBePXHOCTH Bajia 3HAYUTEJbHO BBIIIE, YeM
y IPOBOJIOKH. byarogaps TaKMM KayeCTBaM BOC-
CTaHOBJIEHHBIe BaJIbl IPHOOPETAIOT OLHOPOLHY O
Y TOMOTeHHYIO IIOBEPXHOCTh.

s NpPOMBIIIJIEHHOM pe3KH M CBepleHHUS
MeTannoB COHERENT BeIIIyCKaeT KJIAaCCHYeCKHH,
mo 1000 Bt, CO,-nmasep. Jlasep MHTerpupoBaH
B 2-KOOpAMHATHBIe MallHWHB cepuu META-BEAM,
Iroe [ABH)KeHHe II0 TpeTbeH, BepPTHKAaJIbHOM,
OCHM aBTOMAaTHYeCKHM KOMIIEHCHPYeTCS H3MeHe-
Huem ¢okyca. g HANJABKH H YIPOUYHEHHS
MeTanna COHERENT BrinmyckaeT 3-KBT 3pbueBbIi

16 ®OTOHMKA N25/41/2013

CECEEEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e
NA3EPDI N IA3EPHbIE CUCTEMDbI
CECEEEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e

fiber. Of course, to put light into a fiber, a high-quality
beam must first be produced. Our diode lasers are
characterized by high-quality beams (M? =1.1). When
the researcher needs to quick change the probe radiation
wavelength, he can switch lasers on and off the power
supply unit and thus easily replace one laser by another.
But the cost of that laser combine is higher.

COHERENT is also producing laser components,
including pumping diode lasers and optical beam
expanders for even illumination of laser crystals. Other
products include horizontally emitting diode bars (780
nm - 1 micrometer) and vertically emitting diode bar
assemblies. Monodiodes which emit from one element
(780-980 nm) produce a 5-Wt beam or a stronger one,
depending on the emitter width (100,150 and 200
micrometers), while bars consisting of 19 elements
produce 200Wt beams. Diode assemblies consisting of
16 bars can produce 100-Wt to 50-kWt emission.

Owing to the high power of the diode bar and
rectangular beam shape (4 cm x several millimeters),
it began to be used for local hardening and build-up
metal welding. At steel plants, for instance, the rolling
mill roll can work for only a week. Due to permanent
operation at temperatures of 400-1000°C, it then wear
down. Its surface quickly becomes defective, and it
begins to slip. Such roll needs restoration, but its size
(one meter in diameter and five meters in length) makes
it impossible to place it in any furnace. To build up and
harden rolls, there is a rolling-mill machinery repair
shop at every steel plant. Today, metal wire is used for
the purpose. COHERENT proposed a new local build-up
welding technology. It employs powder welded to the
forming roll with diode lasers. This method is faster,
and the powder’s adhesion to the roll surface is higher
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Knaccuueckue CO,-nasepsbl
Classic CO,-lasers
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Cmatok 018 pe3ku mamepuana Mema-BEAM
Cutting material machine META-BEAM

€3 coHerent

epmriar 1P am

[Mayab Pelinxapo u Cepzeli [eHmez08
Paul Reinhardt and Sergey Pentegov

BOJIOKOHHBIM j1a3ep. O6CcykAeHU s Ha TeMy, KaKoM
Jasep aydlle - BOJOKOHHBIHN MK CO,~, HAYT IIOCTO-
saHHO. Y CO,-masepa 3¢PeKTHUBHOE COOTHOIIEHUE
MOIIHOCTH M CTOMMOCTH, K TOMY >Ke ero IIy4ok
KMeeT XOpollee KadeCTBO C HOPMAaJIbBHBIM Trayc-
COBBIM paclipefie/ieHHeM 3HePrHH II0 CeYeHHIO.
BOJOKOHHBIM Ke jla3ep KMeeT IIy4OK HHOIO Kaye-
cTBa. Ho pasHble MaTepuansl TpebyIoT A1 CBOEM
06paboTKK H3/Iy4eHHEe Pa3HOH [AJIHHBI BOJIHBEI
KoMy-TO Hazmo 10,6 MKM, a KoMy-To 1,06 MKM.
Y KaX[IOoro ja3epa CBOM 3aJadu. [l cOBpeMeH-
HBIX HHAYCTPHANbHBIX TexHonoruud COHERENT
mpejjaraeT 5KCMMepHBIHM Jla3ep Ha CMeCH rajo-
reHa W HHeEpPTHOro rasa. Jlasep MCIOJIb3yeTcs
OJI9 OTKHUIA >KHUIAKOKPHUCTA/JIMYECKHUX ITaHeJeH,
CD-MaTpul, AJis IIpeBpallleHUs IOJHUKPHUCTA-
JTUYecKOoro KpeMHHU S B aMOpOHBIM KPeMHUH IpHU
M3TrOTOBJIEHUHU COJIHEUHBIX OaTapen.

Tak uTto cerogHs kaueHTsl COHERENT pabo-
TAalOT 10 BCEMY MHUPY B Pa3HBIX 06/1acTsaxX Ipo-
MBIIIJIEHHOCTH M HayKW. MBI 3aMHTepecoBaHBbI
B PupMax-IlapTHepax, KOTOPble UHTErPUPYIOT
Halll¥ 1a3eprl B cBou ycTporicTBa (OEM - original
equipment manufacturing). POCCHACKHUA PBIHOK
IJIs HaC TPYAeH, Tak Kak B POCCMKM MHOIO CBOHMX
usrorosuteneu CO,- u YAG-masepoB, KOTO-
pble 6e3yClIOBHO fAelleByie HalleHd MPOAYKIIHUHU
M IIOKa HAIlM JIa3ephbl /IS POCCHICKOIO ja3sep-
HOTO PpBIHKa Jgoporu. Ho, Kak TOJIbKO CPOK
cnyk6pl M MapaMeTpbl POCCHMCKHX IIPOMBIII-
JIEHHBIX J1a3ePOB JOCTUIHYT TaKOIO K& BEICOKOTO
YPOBHS, TO UX CTOMMOCTb CTaHeT COIIOCTaBHMa
C HAIMMHU IeHaMHU. TakuM obpa3om, MBI Hafe-
eMCsl Ha4yaTh C HUMHW KOHKYPHPOBATh. m
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than the wire’s adhesion. Due to that, the restored rolls
acquire a smooth, homogeneous surface.

A classic CO, laser with a power of up to 1000
Wt presented by COHERENT at the exhibition is
intended for industrial metal cutting and drilling. It
is integrated into 2D machines of the META-BEAM
series whose movement along the third, vertical axis
is automatically compensated by focus adjustment. For
the purpose of metal build-up welding and hardening,
COHERENT now produces a 3-kWt, erbium, optical-
fiber laser. Discussions of what laser, a fiber optic one
or a CO, laser, is better take place constantly. The CO,
laser has a good power-to-cost ratio, and its beam has
a good quality and normal energy distribution. The
optical fiber laser has a beam of a different quality. But
treatment of different materials requires different laser
wavelengths, some material require 10.6-micrometer
wavelengths, others require 1.06 micrometers. And
each laser has its own tasks to perform. COHERENT
is also producing an excimer, halogen-inert gas laser
intended for industrial applications. It is used for LCD
panel and CD-matrix annealing, and for polycrystalline
silicon transformation into amorphous silicon in the
course of solar battery production.

So, COHERENT’s clients work in different areas
of science and industries all over the world. We seek
partners who will integrate our lasers in their products
as OEM (original equipment manufacturer) devices.
The Russian laser market is not easy to approach. There
are many CO,- and YAG-laser manufacturers in Russia.
Of course, their lasers are less expensive than ours.
But when Russian industrial lasers’ service life and
parameters reach those of our lasers, their cost will
increase. We hope that we begin to compete then. =
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