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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. Jlazepu Ha caMOOOMEXEHUX NTEPEXOaX aTOMIB Mifli Ta KasblLilo 3 MOAN(IKOBAaHOIO KiHETUKOIO

2. Lasers on selfterminating transitions of copper and calcium atoms with modified kinetics

Pedepar:

1. PoboTta npucssiueHa eKCrepuMeHTaIbHOMY [OCIiIP)KEHHIO BIUIMBY NOMIIIOK MeTasliB Ha BUXifHI XapaKTe€pPUCTUKU
Jasepa Ha napi mizi (JITIM), a Tako>X MOZEII0OBAaHHIO OJJHOYACHOI reHepallii B 1azepi Ha aTOMapHOMY Ta iOHHOMY
CaMOOOMEXKEHUX MePex0ax 3 METOI0 MOKPALeHHS iX BUXiIHUX XapaKTePUCTUK Briepiie BUKOHAHO €TajlbHe
€KCIIePUMEHTAJIbHE NOCIIIKEHHS €eMiCITHUX, CIIEKTPAJIbHUX, Y4aCOBUX Ta €EHEPTETUYHUX XaPAKTEPUCTHUK BILIUBY
IOMIIIKY IJMHKY Ha reHepaliliHi BJIaCTUBOCTI Jlazepa Ha napi Mmigi. [TokaszaHo, 1o BBeJIeHHs B poO04y 30HY Jlazepa
aToMiB LIMHKY B iHTepBani Temneparyp 300 - 600C 1o 2 pasiB 36ibllye €HEpPrilo iMITyJIbCy FreHepallii, a TaKoX
3MeHIIye NOTPiGHY 114 ii 30yAKeHHs eHeprito Ha 21.5% Ta 36ibiye KoedilienT kopucHoi aii JITIM. Ha ocHoBi
IIPOBENIEHOTO PETEJIBHOTO aHaJli3y i y3araJbHEHHS PE3yJbTaTiB €KCIIEPUMEHTAJILHOTO TOCIIIKEHHS PI3HUX
MEXaHi3MiB [Iii JOMIIIOK aTOMiB METaJIiB Ha OCHOBHI ITapaMETPH Jladepa Ha I1apax Mifli, 3alIpOIIOHOBAHO 1
OBI'PYHTOBAHO €IMHUI MEXaHI3M iX BIUBY. 110ro CyTHICTh MoJsrae B KOPEKIii TerodpisnyHux napameTpis B

IIPY>KHUX 3iTKHEHHSIX €JIEKTPOHIB i3 aTOMaMU KOXHOI 3 KOMIIOHEHT po604oi cyminti Briepiie BUKOHaHO YuCesibHe



MOJIeJIIOBaHHS OJHOYACHOTO HaKayyBaHHS aTOMapHUX Ta iOHHUX JIa3ePHUX PiBHiB HA CAMOOOMEKEHUX ITePEeX0aax
Kauibliitfo. B HabmKeHHi Hacu4eHoi MOTY>KHOCTi OTPHMMaHi 3arajibHi po3B'sI3KM KiHETUYHUX PiBHSHD IJIs

3aJIEXKHOCTEN HACEJIEHOCTE! BEPXHiX JIa3€PHUX PiBHIiB aTOMAa Ta iOHA BiJl KOHLEHTpPAaLllil €JIeKTPOHIB.

2. This work is devoted to the experimental study of the influence of metal additives on the output characteristics
of the laser on a copper vapor laser (CVL), as well as the simulation of simultaneous generation in the laser at
atomic and ionic selfterminating transitions in order to improve their output characteristics. A detailed
experimental study of emission, spectral, temporal and energy characteristics of the influence of zinc impurities
on the generating properties of a laser on a copper vapor was performed for the first time. It is shown that the
introduction into the working zone of a laser a zinc atom in the temperature range 300 - 600 °C increases the
generation pulse energy by 2 times, and also reduces the energy required for its excitation by 21.5% and increases
the efficiency of the CVL. On the basis of the thorough analysis and generalization of the results of experimental
investigation of various mechanisms of action of metal atoms additives on the basic parameters of a laser on
copper vapors, a single mechanism of their influence is proposed and grounded. Its essence consists in correction
of thermophysical parameters in elastic collisions of electrons with atoms of each component of the working
mixture/ For the first time numerical simulation of simultaneous pumping of atomic and ionic laser levels at self-
limiting calcium transitions was performed. In the approximation of the saturated power, general solutions are
obtained for kinetic equations for the dependence of the population of the upper laser levels of the atom and the
ion on the electron concentration.
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