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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. EcneprMeHTaNbHI JOCIIKEHHS PE30HAHCIB HACUYEHHS BHYTPIIIHbOPE30HATOPHOrO NorjarMHaHHs B He-Ne /1

Jia3€pax 3 BUCOKOYaCTOTHOIO HAKa4YKOIO.

2. Experimental investigations of intracavity saturated absorption resonances in He-Ne /I lasers pumped dy rf-
dischatge.

Pedepar:

1. Y nuceprauiiiHiil po60Ti eKCIIEPUMEHTAIBHO AOCIIIPKYyBAIUCS: CTabl/IbHICTh YAaCTOTH BUIIPOMiHIOBaHHS He-

Ne /12712 na3epiB 3 HAKAYKOIO NIONIEPEYHNM BUCOKOYACTOTHUM PO3PSIOM, aCUMETPisl PE30HAHCIB HACUYEHOTO
IIOTJIMHAHHS T4 PE30HAaHCH iIHTEHCUBHOCTI (uyopecleHlii BHYTPilIHbOPE30HATOPHOr O IIOTJIMHAI0YOro razy. MeToio
IoCiiKeHb 0yJI0: NiABUILIEHHS CTabibHOCTI YaCTOTH BUNIpOMiHIOBaHHSI He-Ne /12712 nasepis, 3'sicyBaHHs
(i3nYHMX NPUYUH aCUMETPil pe30HaHCIiB HACUYEHOTO MOTJIMHAHHS, PO3pOOKa HOBUX METO/IiB OTPMMAaHHS BY3bKUX i
BHCOKOKOHTPAaCTHUX pe3oHaHCiB B He-Ne /12712 nazepax Ta BUKOPUCTaHHS ixX aJis ctabinizanii yactortu. [lpu
IOCIIiIPKEHHSIX BUKOPUCTOBYBaMcs He-Ne j1azepy 3 HAaKayKOI IIONIEPEYHUM BUCOKOYACTOTHUM PO3PSLOM 3
BHYTPIIIHbOPE30HATOPHUMH IIOTJIMHAIYUMU HOJHUMU KOMipKamu. PeecTpallisg pe3oHaHCiB Ta cTabisnizallis 4acToTu
J1a3epiB 37iICHIOBAJIMCS 32 JOIIOMOTOIO BiJOMOr0 METOJia TPEThOi rapMoHiku. [TokazaHo, 10 HECTabiIbHICTh

yactotu BurpomiHioBaHHs He-Ne /12712 s1a3epiB 3 HAKauKOO [IOIIEPEYHUM BUCOKOYACTOTHHM PO3PSLIOM € MaliKe B



ICTb Pa3iB HUKYOIO HIK /17151 J1a3ep 3 HAKAYKOI0 PO3PSIIOM CTAJIOTO CTPyMy i cTaHOBUTb 5U10-13 miis yacy
ycepenHeHHs 100 c. YTO4HEHO IPUPOJy aCUMETpii pe30HAHCIB HACMYEHOTO MOTJIMHAHHY, 5IKa MOJISITA€ Y CHIIbHIN
Iii 1iH3010AI6HMX BIACTUBOCTEN HEJIiHIITHO MOTJIMHA0Yoro CepeLOBUIIA Ta IPY>KHUX 3iTKHEHDb MTOTJIMHAIYUX
MOJIEKYJI, O CYIIPOBOIKYIOTHCS 3MiHOIO MIBUAKOCTI. [T0OKa3aHo, 0 KOHTPACTHICTb PE30HAHCIB IHTEHCUBHOCTI
¢daryopecueHLii BHyTPilIHbOPE30HATOPHOTrO NOranMHayoro rasdy B He-Ne /12712 nazepax maiike Ha OPsIIOK
IepeBUlllye€ KOHTPACTHICTh pe30HAHCIB HACKYEHOTO MOIJIMHAHHS Y BUXi/IHI MOTY>KHOCTI J1a3epa, a JiH30110i0Hi
BJIACTUBOCTI [TOTJIMHAIOYOTO CEPEeNOBUIIA TPAKTUYHO He BIUIMBAIOTh HA ixHIO GOPMY, [0 POOUTS 1i pe30HaHCH
NEePCIEKTUBHUMU 17151 BAKOPUCTAHHS SIK €(DEKTUBHUX perepiB 4aCTOTU. Pe3ysibTaTu 4OCiIKEHb MOXYTb OyTH
BUKOPUCTaHI JJ15 NiABUILEHHS METPOJIOTIYHUX [TapaMETPIiB JIa3€ePiB, IKi BAKOPUCTOBYIOTHCS 1151 IPAKTUYHOL
peasizauii ofMHULi JOBXUHU

2. The frequency stability of He-Ne /12712 lasers pumped by transverse rf-discharge, the asymmetry of saturated-
absorption resonances and the resonances of the fluorescence intensity of the intracavity absorbing gas have been
investigated. The investigations carried out for the increasing frequency stability of He-Ne /12712 lasers, the
determination of the sources of the asymmetry of saturated-absorption resonances, the developing new methods
of obtaining narrow resonances with high contrast in He-Ne /12712 lasers and use them for laser frequency
stabilization. It has been used the He-Ne lasers pumped by transverse rf-discharge with the intracavity absorbing
iodine cells. The well-known third-harmonic technique has been used for registration of the resonances and for
laser frequency stabilization. It have been shown that the frequency instability of such lasers is about six times as
low as the instability of the lasers pumped by dc-discharge. It is achieved 5410-13 for the integration time 100 s.
The sources of the asymmetry of saturated-absorption resonances were determined as the joint action of the
lenslike properties of the absorbing medium and the elastic velocity-changing collisions of absorbing molecules. It
have been shown that the contrast of the resonances of the fluorescence intensity is about one order larger than
contrast of the saturated-absorption resonances in the output power and that the lenslike properties of the
absorbing medium don't affect their shape. Due to these properties the resonances of the fluorescence intensity
are efficient references for the laser frequency standards. The results of the investigations can be used for raising
metrological parameters of lasers, which are used for the practical realizations of the length unit.
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