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Pedepar

Junimomuas pabota comepxxut 37 crpanul, 20 pucyHkoB, 3 TaOaMIBI, 25
HMCTOYHUKOB.

TBEPJOTEJIbHBIE JIA3EPBI, JMUOJHAA HAKAYKA, TTAPAMETPbBI
CBETOBOI'O ITYUYKA, KPUCTAJIJI Nd:YVO,.

OCHOBHOM  1IeABI0  JaHHOM  pabOTHl  SIBISJIOCH  CO3/IaHME  MakeTa
BbICOKOA((hekTHBHOrO ¢ dHepreTrueckoil Touku 3peHus Nd:YVO, mazepa mis
CIEIUAIIBHBIX U TEXHOJIOTUYECKUX MPUMEHEHUN.

JIJist BBIMOJTHEHUSI TOCTABJICHHOW II€JIM, MPOBEAEH aHAIMU3 JIMTEPATYPHBIX
HMCTOYHUKOB, OTHOCSIIMXCA K mpobiieMe ontumuzanuu mnapamerpos TJIAH. Jlns
CO3/IaHUSI BBICOKOA(P(EKTUBHOTO C SHEPreTUYECKOM TOUYKU 3PEHUS Ja3zepa, CIEKTP
W3JIyYEHUs HAKayKW JIa3€pHBIX JUOJOB JIOJDKEH COBIAJAaTh C  IOJOCOU
noryiomieHns  AD, a €ro NOpOCTPAHCTBEHHBIE  XApPAKTEPUCTHKH — C
MPOCTPAHCTBEHHBIM PacHpeeICHUEM MOJIbl TeHepanuu. Paanyc Mobl reHepanuu
pesonatopa Nd:YVO, mna3zepa ompenensuics Ha OCHOBAaHHHM IPOBEIACHHOTO
YUCIIEHHOTO pacueta. s 3HaueHus JiuHbl pe3oHaTtopa 30 cM, CBSI3aHHOTO C
KOHCTPYKTUBHBIMU OCOOCHHOCTSIMH, pajuyc TmepeTsikku coctaBisier 0,2 M.
Paspabotana u coOpaHa OJKCIepUMEHTalIbHAs YCTAaHOBKA JUISI HM3MEpPEHUS
MPOCTPAHCTBEHHBIX XAPAKTEPUCTUK CBETOBOTO Myuyka Hakauku OnpeaeseH
MUHUMAJIBHBIN pa3Mep MEPeTsS KU B 3aBUCHMOCTH OT B3aUMHOTO PaCIOJIOKEHUS
BBIXO/JIHOTO TOpIIa ONTHUYECKOTO BOJOKHA U CHUCTEMBI JIMH3 y37a (HDOKYCHUPOBKHU
U3JIyYEHUs HaKauykd. BBIICHEHO, UTO pachpenelieHHe paauyca MepeTsHKKA UMEET
CJI0>KHBIN XapakTep.

CooOpan maker Nd:YVO, masepa ¢ mOpomosibHOW AMOAHONW HAKaYKOW H
NpoBeleHbl H3MEpeHus mapameTpoB ontumusupoBanHoro Nd:YVO, mnasepa.
MOITHOCTB BBIXOJIHOTO JIa3€pHOTO M3IydeHus P, nocturana 3nadenus nopsiaka 0,6
Bt nmpu mouHoctn Hakauku P, B 4,3 Bt. IlpoBenena ouenka sdpdexkTuBHOCTH
B0o30yxmenuss Nd:YVO, akrtuBHoro »osmemeHta. PacuetHas 3QQeKTHBHOCTD

MIOTJIOIIEHUS HAKaYKKU B MOJI€ TeHepalruu coctaBuia 75 — 86 %.



Py¢gepar

JpimmomHas mpara 3msmdae 35 craponak, 20 mamronkay, 3 TaOmirer, 25
KPBIHIII.

HBEPJALIEJIbHBIA JIA3EPBI, JILIEJHAS HAKAUKA, ITAPAMETPEI
CBETJIABBIX ITYUKOY, KPBIIIITAJIb Nd:YVO4.

AcHoyHali MdTail fAaA3eHal mOpampl  3'Ayisiaacs  CTBApIHHE  Makera
BhICOKad(eKThIYHara 3 sHepreThiyHara myHkTy raemkanas Nd:YVO4 mazepa ms
CHEIBIUIBHBIX 1 TIXHATATTYHBIX Y)KbIBAaHHSY .

JUisi BbIKAHAHHA MAacTayjJeHall MOAThI, MPABEI3€HbI aHAJI3 JIITAPATYypPHBIX
KpBIHIL, sKi agHocsla na mpabiembl antbiMizansll napamerpay LUJIJIH. s
CTBap HHS BBICOKAd(EKThIYHAra 3 HHEPreThlYHara MyHKTY TIJIeJKaHHS Ja3zepa,
CIEKTP BBIITPAMEHbBAHHS HAKauKl Ja3epHBIX JIbIENAY MaBIHEH cynajallb 3 Naxacou
narybiHaHH AD, a Sro mnpactopaBbisi XapakTapbICTBIKI — 3 MPaCcTOPaBbIM
pa3sMepkaBaHHEM MOJIbI TeHepalbli. Panaslyc MOJBI TeHepalbpli  pa3aHarapa
Nd:YVO4 nasepa BbI3Ha4aycs Ha MajcTaBe INpaBea3cHara KoJibKacHara pasiliKy.
Jnst 3HauwdHHS naykeiHI pa3aHatapa 30 Cm, 3Bsi3aHara 3 KaHCTPYKTHIYHBIMI
acaOmiBaciisiMi, pajbplyc mepaispkki ckiaagae 0,2 M. PacnpanaBana 1 cabpana
IKCIIEPhIMEHTANIbHAS YCTAaHOYKA JIsl BBIMSIPIHHS MPACTOPABBIX XapaKTapbICTHIK
CBETJaBOTa IMy4yka Hakayki. BpI3HAayaHbl MIHIMaIbHBI TIAMEp NEPAILHKKI ¥
3aJIe)KHACH] aJ] y3aeMHara pasMsIIusHHS BbIXaJHOTra TaplaalThblUHAra BajlaKHA 1
CICTOMBI JIiH3ay By3/a (paKycoyki BbIIPaMEHbBaHHsS Hakauki. BbiCBeTiieHa, MITO
pa3MepKaBaHHE pajblyCy MepalsiKKi Mae CKJIa/laHbl XapakTap.

Cabpanbl maker Nd: YVO4 nasepa 3 mamoykHail npIénaHaii Hakaykan 1
npaBeJ3eHbl  BBIMAPIHHS mapameTpay antbimizaBanara Nd:YVO4 nasepa.
MaryTHacup BBIXaJHOTA Jla3epHara BbIIpaMeHbBaHHA P, nmacsrana 3HausHHSA
napaaky 0,6 Bt mper marytHacii Hakauki P, ¥ 4,3 Br. IlpaBeasena arphHka
sdexThiyHaci  y30ymkonus  Nd:YVO4 akteiyHara oanemeHTa. PasmikoBas

a(heKThIYHACITH TTAarJIbIHAHHS HaKa4Ki ¥ MOj3€ reHeparibli ckiana 75 — 86%.



Abstract
Thesis contains 37 pages, 20 figures, 3 tables, 25 literature sources.

SOLID-STATE LASERS, DIODE-PUMPING, PARAMETRS OF THE
LIGHT BEAM, THE CRYSTAL Nd:YVO,.

The main aim of this work was to create a highly efficient model in terms of
energy of Nd:YVO4 laser for special industrial applications.

To realize this aim, the analysis of literary sources related to the problem of
optimizing SLDP parameters was carried out. To create highly efficient from an
energy point of view laser, the spectrum of laser diode pump radiation should
coincide with the absorption band of AE and its spatial characteristics — the spatial
distribution of the laser mode. The radius of the cavity laser mode Nd:YVO, laser
was determined on the basis of the numerical calculations. For the value of the
resonator length of 30 cm, associated with design features, the waist radius is 0.2
mm. Designed and assembled an experimental setup for measuring the spatial
characteristics of the pump light to determine the minimum size of the waist,
depending on the relative position of the output end of the optical fiber and the
system of focusing pump radiation lenses. It was found that the distribution of the
radius is complex.

There was compiled the model of Nd:YVO4 laser with longitudinal diode-
pumped and measured parameters optimized Nd:YVO4 laser. The power output of
the laser radiation reached values of 0.6 W at the pump power of 4.3 watts. There
was assessed the efficiency of excitation Nd:YVO4 active element. Calculated

absorption efficiency in pumping mode of generation is 75 — 86%.



