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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HesiHiliHa 1a3epHa CIIEKTPOCKOIIiSl aTOMIB Ta MOJIEKYJ Y CTAl[iOHAPHUX T iMITyJIbCHUX JIA3€PHUX ITOJISX.

Ha3sBa po6oTH aHIJIilICbKOIO:

Nonlinear laser spectroscopy of atoms and molecules in stationary and pulsedlaser fields.

PedepaT ykpaiHCbKOIO:

MeTo10 JoCTiI>KEeHHS € ofep>KaHHsI HOBOi HAayKOBOI iH(popMallii Ipo pe30HAHCHY B3a€MO/III0 JIA3€PHOTO
BUIIPOMIHIOBAaHHS 3 PEYOBMHOIO, 30KPEMA, IIJISIXOM 3iiICHEHHS €KCIIEPUMEHTAIBHYX JOCIIiIKEHb METOIAMNU
JIa3€pHOI CIIEKTPOCKOIIii BUCOKOI PO3AiIIbHOI 3IaTHOCTI 3a AOIIOMOTOI0 iMITyJIbCHUX Ta CTalliOHAPHUX BUCOKO
MOHOXPOMAaTHMYHUX JIA3€PHUX I0JIiB 3 KOHTPOJIbOBAHUMU IIPOCTOPOBUMHU i YaCOBUMHU NapaMeTpamu Y poboTi
3aCTOCOBYBAJIMCSI METOIM JIA3€PHOI CIIEKTPOCKOIIIi, y TOMY YMCIIi J1a3epHO-(PIIyOopeCLeHTHOI, a6COPOLIITHO1,
4aCTOTHO-MOZYJISILIIIHOI CIIEKTPOCKOIIii, MeToy J1a3epHoi Qi3UKH i TeXHIKY, KOPeJsiLiiiHO]I OnTHKY, rosorpadii,
J1a3epHoi inTepdepomeTpii. Y poboTi OTprMaHi HOBi pe3yJIbTaTH, SIKi € BKJIMBUMMU 11715 (Pi3MKU i TexHiKu J1a3epiB,
(isuKy B3aeMOZii 1a3epHOro BUIIPOMiHIOBAHHS 3 PEYOBUHOIO, 30KpeMa: BUKOHaHi eKCIieprMeHTabHI JOCiIKEeHHS]
CIIEKTPY MOJIEKYJISIPHOTO MOy METOIOM HEJIIHINHOI JIa3€PHOI CIIEKTPOCKOIIii HACMYEHOTO MTOIJIMHAHHS Ta
HacHU4eHoi pucnepcii. 3apeecTpoBaHoO Ta ieHTU(PIKOBaHO Hal-TOHKY CTPYKTYPY CIIEKTPaJIbHOI JIiHii nepexony B
okoJ1i 640 HM. 3apeecTpoBaHO 40 KOMIIOHEHTIB HaITOHKOI CTPYKTYPU Ta BU3HAYEHO iX MOJIOKEHHS 3 TOYHICTIO HE
ripme 100 K[, 3 BAKOPUCTAHHSM CTPYKTYPU YaCTOTHO-MOZYJISILIMHUX PE30HAHCIB 11711 (POPMYBaHHS 4aCTOTHOI
Mipu. JJocizKeHi pe30HaHCU KOTePEeHTHOTO I10JIOHEHHS HaCceJIeHOCTi y aTomMax pyoifio, siKi 30yKy0TbCs
IIMPOKOCMYTOBUM JIa3€PHUM BUNIPOMIHIOBAaHHSIM 3 €KBiJUCTAHTHUMU YaCTOTHUMU KOMIIOHEHTaMU. Po3pobsieHuit
Ta €KCIIEPUMMEHTAJIBHO JOCIIiIKEHUN Ni0AHU J1a3ep 3i 3CYHYTUM 32 YaCTOTOIO 3BOPOTHUM 3B'SI3KOM SK JIKe-PeJIo
BUIIPOMIHIOBAaHHS 3 €KBiIMCTAaHTHUMHU YaCTOTHUMU KOMIIOHEHTAMU 3 KEPOBAHUMMU CIIEKTPAIbHUMU
XapaKTePUCTUKAMU. BCTaHOBJIEHO, 10 11711 CTBOPEHHS OPTaHiYHUX CYIIPAMOJIEKYJIIPHUX CTPYKTYP $IK I1OJIIMEPHI
MaTpHLi MO->KyTb BUKOPMCTOBYBATHCS [10JIiypETAHOBI €/1aCTOMEPY, SIKi MAIOTh BUCOKY IIPO30PICTh Y LIMPOKOMY
CIIEK-TPAJIbHOMY [iala3oHi, BUCOKY IPOMEHEBY CTilKiCThb Ta 30ATHICTb O PO3YMHEHHS OPraHiYHMX OAPBHUKIB i3
30€pe>KeHHSIM BUCOKOT0 KBAHTOBOT'O BUXO[y (yiyopecleHLIii Ta CTilikoi MOHOMepHOI popmu GapBHUKA.
OnTumizoBaHo anipaTyHy MOJiypeTaHOBY KOMIIO3UILiIO CiTYaTOI CTPYKTYPHU Ha OCHOBI reKCcaMeTu IeHlii3o1iaHaTy,
OJIIrOJlie TUJIEHIJIIKOJIbAIiNIIHATY Ta TPUMETUJIOJIIPOIIAHY $IK 3MIMBAIOYOro €JIe-MEHTY. BusiBi€eHa BUCOKa CyMiCHICTh
0JIiypeTaHOBUX MOJIIMEPIB 3 HAHOYACTUHKAMU [103BOJISIE 30i1bMNTH (OTOCTABIIBbHICTD Ta TEPMIH CITy>KOU
JIa3epHUX aKTMBHUX CEPEOBUII Ha OCHOBI NOJliypeTaHaKpuaTy. [103uTuBHNI €(EKT JOCATaeThCS 3aBASIKI
YTBOPEHHIO BOJHEBUX 3B's13KiB 3 KDEMHE3€MaMU Ta 3MEHUIEHHSIM BiJIbHOTO 06'eMy y NOJIiIMEPHINl MaTpuLli, 10
3MEeHIye iIMOBIpHICTb B3a€MOIii MOJIEKYJI GApBHUKA 3 XiMiYHO aKTUBHMMU LIEHTPaMU (pauKajaamMu, CUHTJIETHUM
KucHeM). [TokazaHo, 1110 y IoJliMepHUX MaTPULISIX, BUTO-TOBJIEHUX METOJIOM IOJIiIKOHeH allii, 3HaYHO
NiABUILY€ETHCSI POTO CTIMKICTh PO3UMHEHUX B HUX OKCAa3UHO-BUX, NIPOMETUHOBUX, (EHINIEHOBUX OpraHiyHUX
06apBHUKIB. BUBYEHO BIJIUB COJIbBATOXPOMHOTO €(EKTY, IOJIIPHOCTI 0JIiypeTAHOBUX MAaTPHLb HAa ONTHUYHI
BJIACTUBOCTi (POTOTPOMHOrO 6apBHMKA TiONipUJIO- i TpMKapOoLiaHiHy. EkcliepruMeHTaIbHO AOCiIKEeH]
XapaKTepPUCTUKY HEOJMMOBUX JIa3epiB 3 NaCUBHOIO MOYJISILIIEI0 JOOPOTHOCTI 3aTBOpPaMU Ha OCHOBI astipaTuyHOro
[0JliypeTaHy 3 BUCOKMM 3HAUEHHSIM [1ieJIEKTPUYHOI IPOHUKHOCTI i BCTAHOBJIEHUH MO3UTUBHUMN BILJIUB IOJISIPHOCTI
MaTpulli Ha e(PEeKTUBHICTb reHepallii IOTY>KHUX MOHO iMITyJIbCiB. 3aIpONIOHOBAHMI Ta peali30BaHMI KOpEeJISLiiHUI
niaxin no Gopmy-BaHHS CKIIQIHUX IIPOCTOPOBUX PO3IOAiJIB iIHTEHCUBHOCTI JIa3€PHOT'O BUIIPOMIHIOBaHHS Ha
TEXHOJIOTIYHUX MillleHsx. Po3pobsieHa Teopis MeToy, po3paxoBaHi napameTpu AuQpakLifiHUX 1epeTBOPIOBAUIB Ta
IIPOBELEHI €KCIIEPUMEHTH 3 (POPMYBAHHSI CKJIAJJHMX CTPYKTYP JIa3€PHOrO M0JIS B PEXXMMIi, HAOJIMKEHOr0 10
peanbHOro yacy. PO3risiHyTi cxeMy MyJIbTUILIIKALL] JTa3€pHUX IYUKiB, SIKi 6a3yI0TbCS HA 3aCTOCYBAaHHI KOPEJISLiHOI
METOJUKHU 1O OHO- Ta IBOBUMIiPHUX MIEPiOAUYHUX CTPYKTYP. PO3pobiieHi Ta ekcliepuMeH-TajlbHO peasli3oBaHi

CXEMHU JIa3€pHOr0 CIIEKTPOMETPA [J1s1 NOCIiIKEeHHs lecopOLiii MeTaHy i3 3pa3KiB KaM'ssHOro Byrijiis.Bucoka



YYTJIMBICTh Ta MIBUAKOZI JIa3€PHOT0 ra3oaHasi3y MeTaHy JaloTh 3MOI'Y peasi3yBaTh CXEMU IJ15 JOCIiIKEHHS
TEepMO- Ta JIa3epPHO-CTUMYJIbOBAHOI AecopOLii MeTaHy, BiATBOPIOBATH 3 BUCOKOIO TOYHICTIO JUHAMIKY BUIiJIEHHSI
METaHy HaTUBHMMM 3pa3KaMu BYTi/LIs. [171g 3aCTOCYBaHb Y HAHOMETPOJIOTii pO3p06IeHU JIa3epHUIA
iHTepdepomeTp Ha OCHOBI LIMPOKOCMYTOBOTO HaMiBIIPOBIZHMKOBOTO jla3epa. EKCiepuMeHTaNbHO
IIPOJIEMOHCTPOBAHA CTiliKa pobdoTa npusany npu Bigcrani 200-800 MKM Biff IPOGHOTO Tijla Ta MOKJIUBICTIO
peecTpyBaTu 3MilleHHs Ha piBHi 0,1 HM. Pe3ysb-TaTi MOXYTb OyTH 3aCTOCOBaHi y QyHIaMeHTaIbHUX
IOCJiIKEHHSX Y rajysi Jla3epHOi CIIEKTPOCKOIIi Ta CTaTH OCHOBOIO IIPUKJIAHNX PO3POOOK JIa3€PHUX IPKEPET
€TaJIOHHUX JOBXVH XBUJIb JIJIS1 METPOJIOTii, BUCO-KOE(EKTUBHHUX JIA3€PHUX €JIEMEHTIB HA OCHOBI ITOJIIMEPHUX

MaTpullb, ONOBAaHMX OAPBHUKAMHU, €JIeMEEHTIB KepyBaHHS IIPOCTOPOBUM PO3IIOIiJIOM €Heprii y la3epHUX IIy4Kax.

Pedepar aHI1iliCbKOIO:

The aim of study is to obtain new scientific information about the resonant interaction of laser radia-tion with
matter, particularly through experimental research by methods of laser spectroscopy of high resolution using
pulsed and stationary laser highly monochromatic fields with controlled spatial and temporal parameters. The
laser spectroscopy techniques, including laser-fluorescence, absorption, frequency modulation spectroscopy, laser
physics methods and techniques, correlation optics, holography, laser interferometry were used in researches. We
obtain the new results which are important for the physics and technology of lasers, physics of laser light
interaction with matter, including: Experimental study of the spectrum of molecular iodine by method of nonlinear
saturated absorption and saturated dispersion laser spectroscopy was provided. The hyperfine structure of
spectral line of iodine transition in the vicinity of 640 nm was registered and identified. The 40 hyperfine
components and their position were determined with accuracy of better than 100 kHz using as a frequency scale
measure the spectral structure of frequency modulation resonance. The resonances of coherent population
trapping of rubidium atoms that are excited by laser radiation with broadband equidistantly frequency
components were investigated in detail. The diode laser with a frequency shifted feedback as a source of radiation
with equidistant frequency components with controlled spectral characteristics was developed and experimentally
investigated. It is established that for the creation of organic supramolecular structures as polymer matrix can be
used polyurethane elastomers which have high transparency in a wide spectral range, high radiation resis-tance
and the ability to dissolve organic dyes while maintaining high fluorescence quantum yield and stable monomeric
form of the dye. Optimized aliphatic polyurethane compositions with cross-linked structure based on
heksametylendiizotsianat, olihodietylenhlikoladipinat and trimethylolpropane as linking element were created. The
revealed high compatibility of nanoparticles with the polyurethane polymer can increase photostability and
lifetime of the laser active polyurethanacrylat-based media. The positive effect is due to the formation of hydrogen
bonds with silica and a decrease in free volume in the polymer matrix, which reduces the likelihood of interaction
between dye molecules with chemically active centers (radicals, singlet oxygen). It was shown that the polymer
matrix, manufactured by polycondensation technology, significantly increases the photostability of dissolved
oxazine, piromethyne, phenolene organic dyes. The influence of solvatochrome effect and polarity of polyurethane
matrix on the optical properties of phototropic tiopirylo- and trycarbocianine dyes. The characteristics of
neodymium laser with passive Q-switch modulators based on aliphatic polyurethane with a high dielectric
constant were experimentally investigated and a positive effect of the polarity of the matrix on generation
efficiency of powerful monopulses was established. The correlative approach to formation of complex laser
intensity pattern on target was proposed and implemented. The parameters diffraction converters were calculated
theoretically and experiments were conducted to form the complex structures in the laser field in practically real
time. The multiplication of laser beams, which are based on the applications of correlation techniques to one- and
two-dimensional periodic structures was studied. The experimental schemes of laser spectrometer to study
methane desorption from coal samples were developed and implemented. The high sensitivity and speed of the
laser methane gas analysis allow to implement the scheme for the study of thermal and laser-stimulated
desorption of methane with accurately reproducibility of the dynamics of methane desorption by native coal
samples . The laser interferometer based on broadband semiconductor laser for applications in nanometrology



was developed. The stable operation of the device at a distance of 200-800 micrometers from the test body and
the ability to record the displacement of 0.1 nm were experimentally demonstrated. The results can be used in
basic research in the field of laser spectroscopy and form the basis of ap-plied research of laser wavelength
reference source for metrology, highly efficient laser elements based on polymeric matrices doped with dyes, laser
elements for the control of spatial distribution of energy in the laser beam.

Ingexc YJK: 535.3, 535.3; 535.14:530.182

Koau TemaTHYHHUX PYOPHK: 29.31.27
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: HoBi HayKOBi JaHi I[0/{0 ONTUYHKX CIIEKTPAJIBHUX XaPAKTEPUCTHK aTOMIB,
MOJIEKYJI, TIOJIIME-PHUX CTPYKTYP 3 PO3ZYMHEHUMHU OPraHiYHUMU 6apBHUKAMU, OTPUMAaHi METOIAMU JIa3€PHOI

CIIEKTPOC-KOMIii Y CTallioHapHUX Ta IMITYJIbCHUX JIA3€PHUX I10JIIX Ta HOBI METOM JIA3€PHOI CIIEKTPOCKOTTII.

Hassa HTII aHr1ificbKOI0: New scientific data on optical spectral characteristics of atoms, molecules,
polymer structures with dissolved organic dyes obtained by laser spectroscopy in stationary and pulsed laser fields
and new methods of laser spectroscopy.

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJbTaTH:

l'asmy3b 3acTocyBaHHs: 73.10.1 [locnimxeHHs i po3pOGKH B rastysi IPUPOIHUYMXK HayK
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: V cnekrpi MmosnekynsgpHoro #oay Mmetogamu YM-CrieKTpocKoItii 3apeecTpoBaHo 40 KOMIIOHEHTIB
HAJTOHKOI CTPYKTYpH Ta BU3HA4YEHO iX MosioxkeHHs 3 TouHicTio 100 KI'y,. Po3pob:eHi: gionHuil azep 3i 3CyHYTHUM 32
4aCTOTOIO 3BOPOTHUM 3B'SI3KOM; ajlipaTUYHA N0JIiypeTaHOBA KOMIIO3U1lisl CiTYaTOi CTPYKTYPH Ta 3aTBOP AJIs
MOZyJIsiLii JOOPOTHOCTI Aa3epa Ha ii OCHOBI; KOPEJSLiHNNA MEeTOZ, KEPYBAaHHS PO3NOLiIOM iHTEHCUBHOCTI
J1a3€pHOTO BUIIPOMiHIOBAHHS HA MillIEHSX; JIa3€pUil CIIEKTPOMETP 115l JOCIIiIPKEHHS Aecopoiii MeTaHy 3 KaM'sSsHOTO

BYTiJ1J151; iHTeppepOMeTp Ha OCHOBI IIMPOKOCMYTOBOTO HalliBIIPOBiJHUKOBOTIO Jla3epa.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2-3 poku.
3aKiHYeHHs eTamny:
Crnio>KuBavi NpoAyKIii: KB "JIVY", ®oronpunaz, m. Yepkacu
IlepcrieKTHBHI PUHKH: Vkpaina, 3apy6ixHi Kpainm.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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