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OO6muit 06bem paboTsl 57 cTpanull, 32 pucyHka, 1 Tabnuua, 14 HCTOUHUKOB.
AII-KOHBEPCU A, MOHBI OPBUA, IMOJHBIE JIASEPBI, KPUCTAJIJI KGW,
[NIOTJIOMIEHUE HN3 BO3BYXIAEHHOI'O COCTOSAHMA, BAJIAHCHBIE
YPABHEHUA.

OOBbEeKTOM HCCNeOBaHUSA SBISETCS KPUCTALT  KaJIMKW-TaJ0JIMHUEBOTO
BoJIb(ppamarta, TOMMPOBAHHBIA HOHAMU IPOUSL.

Lenbto paboTHI ABISIETCS KOMIUIEKCHOE HCCIEAOBAHUE all-KOHBEPCHUOHHOTO
peoOpa3oBaHus H3ITYUCHHS HEMPEPBHIBHBIX JUOIHBIX JIA3€POB C JIMHAMU BOJH 808
HM ¥ 970 HM, OCHOBaHHOE€ Ha JWHAMHMKE pAa3BUTHUS all-KOHBEPCHOHHOU
JIOMHUHECLICHIINM BO BPEMEHH M 3aBUCUMOCTH €€ MHTEHCHUBHOCTH OT MOIIHOCTH
BO30YK/IalOIIET0 U3TyYEHUS.

AHanu3 cxeM an-KOHBEPCHOHHOTO MpeoOpa30BaHUs BBIMOJIHMICA IYyTEM
CpPaBHEHUS SKCIEPUMEHTAIIbHBIX PE3YJIbTAaTOB C pe3ybTaTaMU YUCICHHOIO pacyeTra
CUCTEMBI OaTaHCHBIX YPABHEHHIA.

BbIXo/l curHasia MHTEHCHUBHOCTU all-KOHBEPCHOHHOW JIFOMUHECIIEHIIMU Ha
CTaIl[MOHAPHOE 3HAYEHHUE MPHU BO30YKACHUH U3TydyeHreMm ¢ A = 808 HM cocTaBisieT
13.6 Mc, 9TO 3HAYUTENHHO AOJBIIE, YeM IPH BO30YKIECHUU U3IydeHHEM ¢ A = 970
HM. J{IuTenbHBIA BBIXOJ CHCTEMBI Ha CTAILMOHAPHOE COCTOSIHUE OOBICHSIETCS
y4acTHEM JOJTOKMBYIIETO ypoBHS “li3 B pasBUTHM am-KOHBEPCHH. BrICTpoe
pa3BUTHE an-KOHBEPCUU TMPH BO3OYXKIEHMM u3iaydyeHueM ¢ A = 970 HM
COOTBETCTBYET YYaCTHIO NPOMEKYTOYHOTO ypoBHs *li1. IomydeHHBIE BpeMeHa
corjacyercs ¢ AByX(OTOHHOU CXeMO pa3BUTHUS all-KOHBEPCUH ISl 000UX CIIydaes,
B TO BpeMs KaK 3aBUCHUMOCTM WHTEHCUBHOCTH OT MOIIHOCTH BO30Y>KIAIOIIETO
U3JTyYEeHHs YKA3bIBAIOT HA ABYX(OTOHHBIM U TPeX(POTOHHBIN MpPOUECCH s AJIMH
BOJIH 808 HM 1 970 HM COOTBETCTBEHHO.

[Tonmy4yeHHble pPe3yNbTaThl MOTYT OBITH HMCIOJIb30BaHbl NpH pa3padboTke
JIMO/THO-HAKAYMBAEMbIX TBEPJIOTEIbHBIX JIA3EPHBIX CUCTEM.



ArynbHbl a0’€M paboThl 57 cTapoHak, 32 peicyHKi, 1 Tabmiua, 14 kpbIHi.
AITI-KAHBEPCIS, 1EHBI DPBIS, AbIEAHBISA JIASEPEI, KPBILIITAJIL KGW,
TTATJIBIHAHHE 3 V3BV [)KAHAT' A CTAHY, BAJJAHCHBISI YPAVHEHHI.

Ab'extam gaciefaBaHHS  3'AyJselia  KpBIITalb  Kalil-rajajiHieBara
Bajb(ppamara, aamnipaBaHbl 1I€HaMi pOis.

MbTaii paboThl 3'symnserniia KOMIUIEKCHAe AaciieflaBaHHE ar-KaHBepciiiHara
nepayTBap HHS  BBIIPAMEHbBAHHA  O€CHEpambIHHBIX  JBIEMHBIX — J1a3epay 3
nayxeiHsami xBansay 808 M 1 970 HM, 3acHaBaHae Ha JbIHAMIKe pa3Billd am-
KaHBEpCiiHAl JIOMIHECIPHIBII ¥ Yace 1 3aJeXHacIi se IHTIHCIYHacli aj
MaryTHacIli y30yKanbHara BeIIpaMeHbBaHHSI.

AHamni3 cxeMm amn-KaHBepcliiHara nepayTBapIHHS BBIKOHBAyCs MIISIXaM
NapayHaHHsS SKCIEPbIMEHTAIbHBIX BBIHIKAY 3 BbIHIKAMI KOJIbKACHara pasiiiKy
CICTAMBI OaJIaHCHBIX payHAHHSY.

Bbeixag cirHany IHT3HCIYHAcLl ar-KaHBEpCliiHAW JIFOMIHECUPHUbI Ha
CTalbIsIHApHAE 3HAaY3HHE NPbI Y30yIK3HHI BbIIIpaMeHbBaHHEM 3 A = 808 HM cKJ1ajae
13.6 Mc, mITO 3HAYHA J1aY>K3H, YBIM TIPHI Y30YHKIHHI BRITPaMEeHbBaHHEM 3 A = 970
HM. [lpausrinel BbIXaa CICTAMBI Ha CTalbISIHAPHBI CTaH TIyMaubllUa yA3ejlaM
moyraicHyrogara y3poyHs “lizp y paseimmi an-kameepcii. XyTkae pasBinmné am-
KaHBepCil Mpbl Y30yKAIHHI BhIpaMeHbBaHHEM 3 A = 970 HM aamnaBsiae ynuzemy
IpaMexKaBara Y3poyHIo “lijp. ATpbIMaHbIS Yachkl Y3ragHsAONUA 3 AByX(aTOHHAM
cxemail pa3Bills an-KaHBepcil A a00JBYX BBINAJKAY, Y TOM Yac SK 3aJexKHaCI1
IHTAHCIYHACI aJ MaryTHacul Y30y KallbHara BbIITPAMEHbBAHHS MakKa3Balollb Ha
IBYX(aTOHHBI 1 TPOX(ATOHHBI MpanAChl A AayXKblHb xBajsgy 808 um 1 970 HM
azraBeHa.

ATpbIMaHbIl BBIHIKI MOTYIb OBbILb BBIKAPBICTAHBI MPbl CTBAp3HHI
1BEP/IALICNIBHBIX JTA3€PHBIX CICTAM 3 JIbIEIHAN HAMaMIIOYKaH.



The total amount of work is 57 pages, 32 images, 1 table, 14 references.
UP-CONVERSION, ERBIUM IONS, DIODE LASERS, KGW CRYSTAL,
EXCITED-STATE ABSORPTION, BALANCE EQUATIONS.

Erbium doped Potassium Gadolinium Tungstate crystal is an object of
research.

The target of the work is investigation of an up-conversion transformation of
radiation of continuous diode lasers with wavelengths of 808 and 970 nm, which is
based on the temporal dynamic transition of up-conversion luminescence intensity
and its dependence on the power of excited radiation.

Analysis of up-conversion schemes is based on comparison experimental
results with the numerical data of the theoretical model, which is based on the
balance equations.

Transition time for the excitation wavelength of 808 nm is 13.6 ms, which is
much longer than for the 970 nm. The long transition time of the system is explained
by the participation of a long-lived *I13; level in up-conversion. Rapid development
of up-conversion in case of A = 970 nm corresponds to the participation of the
intermediate level #111/,. Obtained transition times agree with the two-photon scheme
of up-conversion for both cases, while intensity dependences on the power of the
exciting radiation indicate two-photon and three-photon processes for wavelengths
of 808 nm and 970 nm, respectively.

Obtained results can be used in development of the diode-pumped solid-state
laser systems.



