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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0211U006042
Jep>kaBHUH peecTpauiliHUII HOMeEP: 0109U005585
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 16-02-2011

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Miui- i Mikpouin-sazepu 3 nojiMepHUMHU i KPUCTATIYHUMU 3aTBOPAMHU: KEPYBaHHS YAaCOBUMH i

CIIEKTPAJIbHUMU XaPAKTEPUCTUKAMU.
IToyaTok eramy: 05.2009
3akiHyeHHs eTamy: 12.2010

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0ocoou (a6o ITIB pizuuHO0i 0cO6H): IHCTHTYT disnku HAH
YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 525-12-20

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PizuuyHO0i 0cO6H): IHCTUTYT eHEPrO36EPEKEHHS

Ta EHEeproMeHeKMEHTY HallioHalIbHOrO TeXHIYHOro yHiBepcuTeTy YKpainu "KuiBcbkuii [TosniTexHiyaui Incturyt”
Kog, 3a €IIPIIOY: 00027677

Micue3Haxoa KeHHS: np. [lepemoru 37, M. Kuis, Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 0442048428

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KIIKBK): 5031050

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 88




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MiHi- i Mikpouin-jia3epu 3 MOJIIMEPHUMH i KPUCTATIYHUMU 3aTBOPAMU: KEPYBAaHHS YaCOBUMHU i CIIEKTPaJIbHUMU

XapaKTEPUCTUKAMMU.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Mini- microchip of lasers with polymeric and crystal gates: management time and spectral characteristics.

Pedepar yKpaiHCBKOIO:

O6'exT po3po6Ku. [Ipy BUKOHAHHI IPOEKTY Oy/M 3aK/IaJe€Hi OCHOBU 10 CTBOPEHHIO MOJIIMEPHUX TACUBHUX
Jla3epHUX 3aTBOPIiB Ha OCHOBI OpraHiyHMX 6APBHUKIB JJ1s1 MOYJISILii JOOGPOTHOCTI MiHi- Mikpouin s1a3epiB. IIpoexT
6a3yeTbCs Ha BCEOIUHOMY JOCIIIIPKEHHI i po3po61ii CTabiIbHUX BUCOKOE(EKTUBHUX [TACUBHUX JIA3€PHUX 3aTBOPIB,
SIKi 6y4yTb BUKOPUCTaHI B IMIIYJIbCHUX JIa3epax [1J11 KePYBaHHS TPUBAJIICTIO BUITPOMIHIOBAHHS LJIIXOM MOIYJISILI]
IOOpPOTHOCTI pe3oHaTopa MiHi- Mikpouin siazepa. [IpoanasnizoBaHi nosiMepHi MaTpULi, 10 BUKOPUCTOBYIOTHCS [1JIs1
CTBOPEHHS JIa3€PHUX €JIEMEHTIB 3 3aCTOCYBAaHHSM OpraHiyHuX 6apBHUKIB. OcobMBa yBara npuisieHa nojJiMepHUM
MaTpULSM, SIKi B HOpDMQJIBHUX HOPMAJIbHAX YMOBAaxX 3HaXO[ASITbCSI B BUCOKOEJIACTUYHOMY CTaHi, 110 06YMOBJIIOE
BHCOKY IIPOMEHEBY MilHICTb. 30KpeMa, Li€ TI0JIiyPETAHOBI i IoJlilypeTaHaKpUIATHI MaTPULIi CiTYaTOi CTPYKTYPH, SKa i
3abesrevyye BKa3daHy IPOMEHEBY MilJHICTb. [Ipyroio BaKJIMBOIO CKJIJ0BOIO YACTUHOIO [T0JIiIMEPHOrO [IaCUBHOTO
JIa3€PHOTO 3aTBOPY € (POTOTPOIHA PEYOBMHA - OPraHiuHUN GapBHMUK, 110 Ma€ PE30HAHCHE IOTJIMHAHHS Ha POO0Yil
IOBKUHI XBUJIi MiHi- MiKpo4iIl s1a3epiB. JJOCIiIpKyBaauch OpraHiuHi 6apBHUKU MOJIMETHHOBOTO KJIacy Ta
METaJIOOPraHiuHi KOMIIJIEKCH Hikemo. MeTa po3po6ku. OCHOBHOIO METOK POOOTHU IO MTPOEKTY OyJI0 CTBOPEHHS
MiHi- MiKpoOYill J1a3epiB 3 MoJiMEPHUMHU NAaCUBHUMMU JIa3epHUMU 3aTBOpamu. Hal npoekT 6a3yBaBcst Ha BCEOIYHOMY
OOCJiIKEHHI Ta po3po0Li CTabiIbHUX, i B TOH e 4aCc BUCOKOE(EKTUBHUX MACUBHUX JIA3€PHUX 3aTBOPIB, SIKi MOXYTb
OyIyTb BUKOPUCTAHI B iMITYJIbCHUX JIa3ePax [J151 KePyBaHHS TPUBAJIICTIO BUITPOMiHIOBAHHSI LIJISIXOM MOJYJISALI
IOOPOTHOCTI pe3oHaTopa MiHi- Mikpouin siazepa. Po6oTta 3a mpoekToM BinbdyBasack 3a HalIPSIMKOM: OTPUMAaHHS
edexTuBHOI reHepaliii Ha JoBKMHAX XBUIb 1,06MKM, 10613y 1,3MKkM Ta 1,5MKM. [Tepiua moBXUHA XBUJI K 6a30Ba Ta
IBi iHIIi, IO OTPUMYIOTBCS 3 BAKOPUCTAHHSIM BUMYLIEHOTO KOMOIHALIHOTO PO3CilOBaHHS. MeToAM NOCIIiIKEeHHS Ta
anaparypa. Ham npoekT 6a3yeTbcst Ha BCEOiYHOMY OCTiIKeHHI IPUYKH, 10 BIJIMBAIOTh HA €(PEeKTUBHICTh
mopysuii noépoTtHocTi 11713, a TakoK po3pob1Lii BUCOKO CTabilbHUX NTaCMBHUX 3aTBOPIB, 1110 3a6e31e4arhb
IOBrOTPUBAJy pOOOTY MiHi- MiKpOUIII J1a3epiB, M0 30aTHi [IPaL0BaTH B 6€3ME€YHOMY [1JIs1 30PY CIIEKTPAJIbBHOMY
IianasoHi. JlerasbHO MpoaHai3oBaHa HAyKOBO-TEXHIYHA JliTepaTypa 3 NMTaHHS BUKOPUCTAHHS NIOJIMEPHUX
MaTpUIlb [1J1s JIa3epPHUX €JIEMEHTIB Ha OCHOBI OpraHiyHux 6apBHUKIB. [lOCTiIKEeHO 3aTajJlbHUI CTaH OPTaHIYHUX
GapBHUKIB, 1110 MAIOTb (POTOTPOIIHI BIACTUBOCTI Ta PE30HAHCHO MOTJIMHAIOTh HA OCHOBHIN pP0o60Yiil TOBKMHI XBUJI
HEOJVMOBUX J1a3epiB. [IpoBefeHa onTumisalisi TBEPLOTIIbHMX HEJIIHIMHUX cepenoBull 17151 €(PEKTUBHOIO
[IepeTBOPEHHS IIPY BUMYyLIEHOMY KOMOiHaLiIHOMY [1IepeTBOpeHHi. BuKkopucTaHi criekTpasbHi, 4acosi Ta
€HepreTMYHi MeTOIY AOCIiIPKEeHb. 3 anapaTypyu BUKOPUCTOBYBAIUCH: criekTpodotometp (VSU-2P), BumiptoBau
cepenHboi oTyKHOCTI Ta eHeprii (MMO-2H), ocuunorpad (C1-104), undposi BonbTmeTpu (B7-16A), nasep ("LASER-
KIT" ¢pipmu ALFALAS). Po6oTa 6ysa cripsiMoBaHa Ha CTBOPEHHS €(PEeKTUBHUX N10JiIMEPHUX MACUBHUX JIA3€PHUX
3aTBOPIiB Ha OCHOBi OpraHiYHMX OAPBHUKIB, 10 37IaTHI ITPALIIOBAaTH B pe30HATOPaX MiHi- MiKpOUiIl J1a3epiB 3 AioHOW0
Hakaukolo. lle, B CBOIO uepry, 3a6e3ne4nTb CTBOPEHHS HOBOT'O IIOKOJIiHHS JIa3€PiB YHIBEpCaJIbHOIO IIPU3HAYEHHS Ta
O HOYAaCHO BUKOPUCTAHHS MiHIaTIOpHOI KOMIIOHOBKM BCiX €JIEMEHTIB Jla3epa (Iioia HaKayKy, akTUBHOTO €JIEMEHTA,
[IaCMBHOTO JIa3€PHOTO 3aTBOPY, [3€PKaJl PE30HATOPa, HEJiHIMHOTO KPUCTaIly AJ1s1 30yI)KEHHS BUMYIIEHOTO
KOMOiHalli1HOro pO3CilOBaHHSI) J03BOJIMTD 30iJIbIINTY CTabiIbHICTb Ta JOBrO TPUBAJICTh BCbOIO BUPOOY, a TAKOX
pO3MUPUTU 06JIACTb 3aCTOCYBaHHS. Hanpukiaz, MOXXJINBE MAaCOBE BUKOPUCTAaHHS B PO3POOLIi JIOKATOPiB Ha
aBTOMOOIJIbHOMY TPAHCIIOPTI /1J11 YHUKHEHHS 3iTKHEHb, B CTBOPEHHI TOUHUX iHIIMKATOPiB BUCOTH [1JIsl JTiTaJIbHUX
arnaparis. [IpakTuyHi pesysnbraTi. CTBOpeHi epeKTUBHI [101iMepHi [1acUBHi Jla3epHi 3aTBOPU Ha OCHOBI OPraHiYHUX

6apBHUKIB. [l71g 3aTBOPIB 3allpONIOHOBAHA i alTpo6oBaHa MOoJIiypeTaHOBa M10JliMEpPHA KOMIIO3ULLis, 10



NIOJIIMEPU3YETHCS PEAKLI€I0 MOJIKOHAEeH ALl Tiosa 3 aiizonianaToM. IIpu akTuBalii METaJIOOpraHiyHUM
KOMILJIEKCOM HiKeJII0 CTBOpeHUH edeKTUBHI IoJliMepHi IIaCKBHI Jla3epHi 3aTBOPU. OCTaHHI MOKYTh MaTH LOCUTD
Mauti po3mipy, sKi cyMicHi 3 MiHi 1azepamu. CTBOpEHUM Ta AOCIII)KEHUN MaKeT MiHijlazepa 3 JOBXKMUHOIO OIITUYHOTO
pesoHaropa 12MM. BUBU€HO 10r0 OCHOBHI €HEPreTUYHi Ta YaCOBi TapaMeTpU. B IOPIBHAHHI 3 BifjOMUM IIaCUBHUM
JIa3epHUM 3aTBOPOM Ha OCHOBi Cr+4:YAG B MiHi-/1a3epi 3 BUKOPMCTaHHAM IOJIIMEPHOIO [TACUBHOI'O JIA3EPHOI0
3aTBOPY OTPUMAHO: - 3MEHIIEHHs IIOPOr'y reHepallii, - 30iIbLIeHHS B TPU Pa3u €Heprii riraHTCbKOro MOHOIMITYJIbCY,
- 3MEHIIEHHS Malke B YOTUPU Pa3u TPUBAJIOCTI riraHTCbKOTO MOHO iMITyJIbCY, - 301/IbIIE€HHS Ha [IOPSLOK MiKOBOi
MIOTY>KHOCTI B FiraHTCbKOMY iMITyJIbCi, - OTPMMAHO 3MEHIIEHHS NIePioAy CIifyBaHHA riraHTCbKUX iMITYJILCIB, -
IoKpaiasa cTabibHICTb [TOCIIiIOBHOCTI iMITy/IbCIiB BiTHOCHO cepeqHboro 3HaueHHs. Cpepa BUKOPUCTAHHS -
IIpuafo0yayBaHHs arapaTypy Ha OCHOBI JIa3epHUX NIPUCTPOIB. MOXKIIMBE 3aCTOCYBAHHS: HAYKOBi IOCIIiI)KEHHS B
¢isnw, ximii, 6iosorii, MeaguIMHA, reonesis, AaabHOMeTpis. Kito4oBi cjioBa : s1a3ep, MaCMBHUI J1a3epHUIL 3aTBOP,

noJsiiyperas, AiogHa HaKayka.

Pedepar aHraiicpKo10:

The object of development. The foundations for the creation of polymer passive laser Q-switches based on organic
dyes for the Q-switched microchip mini-lasers were established in carrying out this project. The project is based
on a comprehensive research and development of stable high-efficient passive laser Q-switches, which can be
used in pulsed lasers to control the duration of the radiation by Q-switching the cavity of mini- or microchip
lasers. The polymer matrices, used for laser elements with organic dyes were analyzed. Particular attention is
given to the polymer matrices, which under normal conditions are in a highly elastic state, resulted in a high
radiation resistance. For example, polyurethane and polyurethaneacrylate matrices of a network structure,
providing a specific radiation resistance were studied. The second important part of polymer passive laser Q-
switchs is a phototropic substance - an organic dye, which has a resonant absorption at the operating wavelength
of a mini-chip laser. Organic dyes of a polymethene class and organometallic complexes of nickel were
investigated. The aim of development. The main aim of the project was to create mini- or microchip lasers with
polymer passive laser Q-switches. Our project was based on a comprehensive research and development of stable
and at the same time high-efficient passive laser Q-switches, which can be used in pulsed lasers to control the
duration of the radiation by Q-switching the resonator of mini- or microchip lasers. The work on the project was
carried out in the directions of obtaining efficient lasing at wavelengths of 1.06, about 1.3 and 1.5 microns. The first
wavelength was taken as a base, and two others were got from stimulated Raman scattering. Research methods
and equipments. Our project is based on a comprehensive study of the factors, affecting the efficiency of Q-
switched PPLZ, as well as the development of highly stable passive Q-switches, provided long-term operation of
mini-microchip lasers, which can operate safely in the visible spectral range. The scientific and technical literature
on the use of polymer matrices for laser elements based on organic dyes was analyzed in detail. The general state
of the organic dyes, which have phototropic properties and resonantly absorb at the fundamental operating
wavelength of a neodymium laser was investigated. The optimization of a solid-state nonlinear media for efficient
transformation in stimulated Raman transition was made. Spectral, temporal and energy experimental research
methods were used. The following techniques were used: a spectrophotometer (VSU-2P), a device for the average
power and energy measurement (IMO-2H), an oscilloscope (C1-104), a digital voltmeter (V7-16A), a laser ("LASER-
KIT", ALFALAS firm). This work was aimed on the development of efficient polymer passive laser Q-switches based
on organic dyes that are able of working in the cavities of mini-chip diode-pumped lasers. This, in turn, will
provide a new generation of lasers for general purposes with the use of a miniature layout of all elements of a laser
(diode pumping of the active element, passive laser Q-switches, nonlinear crystals for the excitation of stimulated
Raman scattering) and will increase the stability and continuity of the whole product, as well as expand the fields
of applications. For example, they can be used in the development of radars for road transport, in order to avoid
collisions, in the creation of height precise indicators for the aircrafts. Practical results. Effective polymer passive
laser Q-switches based on organic dyes were developed. For Q-switches, a polyurethane polymer composition,
produced by a polycondensation reaction of diol with diisocyanate was proposed and tested. The efficient polymer



passive laser Q-switches were developed by activation with organometallic complexes of nickel. These elements
can be quite small, which are compatible with mini lasers. The mini-lasers with the optical cavity length of 12 mm
were created and investigated. Their main energy and time parameters were studied. Compared with the known
passive laser Q-switches based on Cr+4:YAG, mini-lasers using a polymer passive laser Q-switches have the
following advantages: -a reduction of the lasing threshold, -a tripling the energy giant monopulse, -a decrease in
almost four times of the length of the giant single pulse, -an increase of the order of peak power in a giant, -a
reducing in the repetition period of the giant pulses, -improved stability of the pulse train relative to the average
value. The field of use is instrumentation equipment based on laser devices. Possible applications are scientific
research in physics, chemistry, biology, medicine, geodesy, ranging. Key words: laser, passive Q-switch,
polyurethane, diode-pumping.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: EdexTnBHi n101iMEpHI aCHBHI J1a3€PHi 3aTBOPY Ha OCHOBi OPraHiYHNX 6APBHUKIB.
Ha3zBa HTII aurJificbKo¥0: Effective polymer passive laser Q-switches based on organic dyes.

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpHuMmaHi pe3yJIbTaTH:

l'asy3s 3aCcTOCyBaHHS:

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omuc HTII: Cropeni edektuBHi mosriMepHi nMacuBHi JIa3epHi 3aTBOPY Ha OCHOBI OpraHiYHUX GapBHUKIB. [lis
3aTBOPIB 3alIpOIIOHOBAHA i aTPO6OBaHa IOJIiypeTaHOBa I0JliMEepHa KOMIIO3ULIis, IO ITOJIiIMEePU3YETHCS PeaKIieio
NOJIIKOHAeHcalii fiosa 3 niizoniaHaToM. [Ipu akTuBaLii METasOOPraHiYHUM KOMIIJIEKCOM HIKEJII0 CTBOPEHI
eeKTUBHI oJiMEPHi NacuBHi J1a3epHi 3aTBopy. OCTaHHI MOXKYTb MaTH JOCUTb MaJjli po3Mipy, sIKi CyMicHi 3 MiHi

Jlazepami.
ConiaibHO-eKOHOMIYHA cnpsimoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI

IToyaToK eTamy: 2,5 poku.

3akiHYeHHs eTamy:

Cno>kuBayi leO,I[yKI.li'l': HiANPUEMCTBA, Ki BUPOOJISIOTH JIa3€PHi IPUCTPOI AJ1s1 HAYKOBUX JOCJIIPKEHD B (Pi3uLi,

ximii, 6iosiorii, MenunuHi, reopesii, JanbHOMETPIi.
IlepcrieKTHBHI PUHKH: Vkpaina, kpainu CHJI Ta 3apy6ixHi Kpainu.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeHniaJIbHUH 00CAT IPOJAXKy, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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