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JIA3EPBI, JIABEPHOE N3JIYUEHUE, BbIHYXXJIEHHOE
KOMBUHAILIMOHHOE PACCEAHUE, XAPAKTEPUCTUKU JIASEPHOI'O
N3JIYUEHUA, TUAMETP JIABEPHOI'O IIVUKA, PACXOAMMOCTD
JIASEPHOI' O ITYUKA, KAYECTBO JIASEPHOI'O ITYUYKA

OOBeKT uccneqoBaHusl — JIA3€pHOE U3ITYUCHUE AUOJIHBIX, TBEPJIOTEIBLHOIO U
ra3oBOTI0 Ja3€poB.

[{enb pabOTHI — OmpeeeHrne BETUYUHBI PACXOAUMOCTH U KaueCTBa JIa3€PHOTO
W3ITyYCHHS TI0 ITU(GPOBBIM U300paKEHUSIM TIOTIEPEIHOTO CEUCHHSI €T0 MyYKa, a TAKXKe
DHEPTreTUYECKUX W CHEKTPAIbHBIX XapaKTEPUCTHUK M3IYyUCHHUS, BBI3BAHHOTO
BBIHYKJICHHBIM KOMOMHAITMOHHBIM PacCEsTHUEM B BOJIE.

B mepBoii rnaBe maHHOW pPaOOTHI OMHCAaHBI OCHOBHBIC XapaKTEPUCTHUKHU
JIA3€PHOr0 M3IYyYEHUS, a TAaK)KE OMUCAHBI METOJIbI OMPEICIICHUS] HEKOTOPBIX U3 HHX.
Kpome Toro, mpuBeieHO onrcaHue albTePHATUBHBIX METOJIOB OIIPEIEICHUS JUaMeTpa
mMydKa.

Bo BTOpoil rnaBe TNpPUBENCHO OMUCAHUE Ja3epHOro (ABa JAUOJHBIX,
TBEPJIOTEIbHBIA W Ta30BBIM JIa3ephl) U U3MEPUTEIHBHOTO O0OPYIOBaHUS, a TaKKe
ONMMCAaH HW3MEPHUTEIBHBIA CTCHA, Ha KOTOPOM MPOBOJMIMCH JKCIIEPUMEHTHI (Ha
puMepe OJHOTO U3 IUOHBIX JIA3EPOB).

B Tpetheit rnaBe Oosnee mOAPOOHO OMMCAHBI METOJLI MO OMPEEICHUIO
PacXoIMMOCTH JIa3€PHOTO Myyka M ero kadectsa (mapamerp M?). Kpome Toro,
MPUBEACH aJITOPUTM TPOTPaMMBI IS OMPEASICHUS TuaMeTpa ITydKa, a TaKKe
MPUBEICHBl TAOJMIBI, B KOTOPBHIX IOKAa3aHO MPOCTPAHCTBEHHOE paCHpeIeiICHUE
JIA3€pHOrO MyYKa JJIs BCEX YEThIPEX JIa3epoB.

B derBepTOil raBe MPUBEACHO OINMMCAHHE DKCIIEPUMEHTa MO YIPaBICHUIO
napamerpamu BKP-npeoOpa3zoBaHHOro B BOJI€ M3IyUYECHHUsS, a TaKXke ITOKa3aHbI
OCHOBHBIE PE3yJIbTaThl JAHHOTO YKCIIEPUMEHTA.

[IpakTnyeckass 3HAYMMOCTh JAHHOW pabOThl 3aKIIOYaeTCs B CO3JaHUU
MIPOTpaMMBI ISl OTNIpEIeICHUS TTapaMeTPOB JIA3€PHOTO U3JIydeHUs (AuamMerpa myuka,
PacXxoAMMOCTH, KauecTBa).
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JIA3EPBI, JIABEPHAE BbBIITPAMEHbBBAHHE, BbIMVIIIAHAE
KAMBIHAIIBIMHAE PACCENIBAHHE, XAPAKTAPBICTBIKI
JIASEPHAT'A BbIIIPAMEHLBAHHS, JAbISIMETP JIASEPHAT'A ITYUKA,
PA3BEKHACIIb JIABEPHAT'A ITYUKA, AKACILb JJASEPHAT A ITYUYKA

AOG'ekt  nmacnemaBaHHS ~— —  Ja3epHae  BBIIPAMEHbBAHHE  JBIEHBIX,
BépaamenapHara i ra3aBara jgasepay.
Mbsra paboThl — BBI3HAYAHHE BEIIUbIHI pa3OeKHACIl 1 SKaclll Jja3epHara

BBIIIPAMEHBBAHHS Ma JIIY0aBbIM MaJIOHKAM MarspoyHara rnepaceKky Aro Iydka, a
TakcamMa »JHEPreThIYHbIX 1 CHEKTPAJIbHBIX XapaKTapbICTHIK BbITPAMEHbBAHHS,
BBIKJIIKaHara 3MyIIaHbIM KaMOi1HAIBITHBIM pacceiBaHHEM Y BaJ3e€.

VY nepumibiM pazazene AaA3eHa Mpalbl amicaHbl aCHOVHBIS XapaKTapbICTHIKI
Ja3epHara BbIIIPAMEHbBAHHS, a TaKCaMa aIliCaHbl METaJbl BbI3HAYIHHS HEKATOPBIX 3
1X. AKpaMs Taro, NHpbIBEJ3€HA alliCaHHE AJbTIPHATBIYHBIX METajlay BBbI3HAUYIHHS
JBISIMETpA ITyYKa.

Y npyrim paszazenie MOpbIBEA3€HA amicaHHE JlazepHara (JBa JbIEIHBIX,
1BEP/IALICNIbHBI 1 Ta3aBbl J1a3epbl) 1 BIMSIpaJibHAra aOCTaasiBaHHs, a Takcama aricaHbl
BBIMSIpAJIbHBI CTAHJ, HA AKIM MPaBOA3LIICS IKCIEPHIMEHTHI (Ha MPBIKIAA3€ aaHaro 3
JBIEAHBIX J1a3epay).

VY 1pouiM pazazene Ooibln TagpadsizHa amicaHbl METaAbl Ma BBI3HAYIHHI
pasbexHacIi JasepHara Imydka i sro sxacmi (mapamerp M?). Axpams Taro,
NPBIBEI3EHBI AJTAPBITM MparpaMbl JJisi BbI3HAUDHHS JAbIIMETpa My4yKa, a Takcama
MPBIBE3CHBI TAOIIIBI, Y SIKIX TTaKa3aHa MpacTopaBae pa3MepKaBaHHE Jla3epHara myuka
JUIS1 YCIX 4aThIpoX Jlazepay.

VY 4vanBépThiM pasiazesie MphIBE/3eHA amiCaHHE AKCIEPBIMEHTY Ia KipaBaHHI
napamerpami BKP-niepayTBOpanara y Baj3e BbIlTpaMEHbBAHHS, a TaKcaMma MakKa3aHbl
ACHOYHBIS BBIHIKI JJafi3€Hara 3KCIepbIMEHTY .

[IpakTbiyHae 3HaUYHHE JaA3€HAll Mpallbl CKafaela ¥ CTBApIHHI Mparpambl
JUISL BBI3HAUDHHS MapaMeTpay JiazepHara BbIIpPaMEeHbBaHHS (AbIAMETpa IyuKa,
paz0OexHacIil, sKaciii).
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LASERS, LASER RADIATION, STIMULATED RAMAN SCATTERING,
LASER RADIATION CHARACTERISTICS, LASER BEAM DIAMETER,
LASER BEAM DIVERGENCE, LASER BEAM QUALITY

The object of research — laser radiation of diode, solid-state and gas lasers.

Objective — to determine the magnitude of divergence and quality of laser
radiation using digital images of its beam cross-section, as well as the energy and
spectral characteristics of radiation caused by stimulated Raman scattering in water.

The first chapter of this work describes the main characteristics of laser radiation
and describes methods for determining some of them. In addition, alternative methods
for determining the beam diameter are described.

The second chapter describes the laser (two diode, solid-state, and gas lasers)
and measurement equipment, and describes the measurement bench on which the
experiments were conducted (using one of the diode lasers as an example).

The third chapter describes in more detail the methods for determining the laser
beam divergence and its quality (parameter M?). In addition, a program algorithm for
determining the beam diameter is given, as well as tables showing the spatial
distribution of the laser beam for all four lasers.

The fourth chapter describes the experiment on controlling the parameters of the
SRS radiation, that was transformed in a water, and shows the main results of this
experiment.

The practical significance of this work lies in the creation of a program for
determining the parameters of laser radiation (beam diameter, divergence, quality).



