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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

3ansyTaHicTh KBAHTOBUX CTaHiB (POTOHIB IIPU KOJliHEeapHill aKkyCTOONTUYHIN Audpakiii 3 BpaxyBaHHIM aHi30TpoOIIii

B3aEMO/Iii Ta ONITUYHOI aKTUBHOCTI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Entanglement quantum states of photons at collinear acousto-optic diffraction taking into account the anisotropy
of interaction and optical activity

Pedepat yKpaiHCBKOIO:

[IpoexT NpucBsSYeHUI BUPIIIEHHIO IBOX B3a€MOIIOBSI3aHUX MTPo6JieM. [lepia 3 HUX MoJisirae y nomyKy
BHCOKOe(EKTUBHUX T€OMETPill KoJiHeapHoi akycToonTnyHoi (AO) B3aeMoJii Ha OCHOBI aHasi3y aHi3oTpomii
koe(ilieHTa akycToonTu4HOi siKocTi (KAOSI). Ipyra rpo6siema CTOCY€ETbCS BUSIBJIEHHS! i JOCTIIKEHHS 3aIIyTaHOCT]
KBaHTOBUX CTaHiB (OTOHIB npu KosiHeapHiit AO B3aeMozii Ta criH-0p6iTaIbHOMY I1IEPETBOPEHHI B OIITUYHO
aKTUBHMX KpucTasnax. Ha npuknani riporponHux kpucrasniB AgGaS2 nposeieHO GeHOMEHOJIOriYHui aHaniz AO
Ivdpakuii BIaCHUX LAPKYJSIPHO MOJISIPU30BAHUX ONTUYHMX XBUJIb. [I0Ka3aHO, O NIPY 3HSTTI BUPOAKEHHS [1JIS
IIBUAKOCTE JIiHIMHO MOJISIPU30BAHUX ONTUYHUX XBUJIb B KPUCTAJaX, TOOTO 3a YMOBY iCHYBAaHHS JIMILIE
LUPKYJISIPHOTO IBOIIPOMEHE3aJIOMJIEHHS, MOXKIIMBI AO B3aeMOZil Mi’K BJaACHUMU LUPKYJIIPHO MOJIIPU30BAHUX
ONTUYHUMMU XBUWJISIMUA. BCTaHOBJIEHO, 110 NTPY [IEBHUX F€OMETPIsl Ta 32 YMOBU BUKOHAHHS YMOBU (pa30BOroO
CHUHXPOHI3MY MO>XJIMBE iCHYBaHHSI SIK i30TPOIIHOI, TaK i aHI30TPOIHOI, 30KpeMa KoJliHeapHoi, AO audpakuii. Ha
OCHOBI OTPUMAaHUX CIIiBBiTHOIIEHb J151 ePEeKTUBHUX IIPYKHOONTUYHUX KOe(illieHTiB Ta eKCIIepUMEHTAIbHO
BM3HAUYEHMX BCiX IPY>KHOONTUYHUX KoediljieHTiB kpucTanis AgGaS2 nposesieHo oLiHKy KoedilieHTiB KOAS nis
BCix TuniB AO B3aeMOii MiXK LIMPKYJISAPHO MOJIAPU30BAHMMU ONITUYHUMU XBUJISIMU Ha JOBXMHI XBUJI i30TPONHO]
TOYKY, & TAKOX HJociaimkeHo anizorpomnio KOASL. BecranosieHo, mo aHizorpornis KAOS nis Bunaaxy KojaiHeapHOi
AO pudpakuii HUPKYJISIPHO NOJISIPU30BAHUX ONTUYHUX XBUJIb BUKJIMKAHA aHi30TPOIIi€0 e(peKTUBHOrO
IIPY>XKHOOIITUYHOTO KoedillieHTa, a TAKOK BU3HAUEHI HANOibII e(peKTHBHI reoMeTpii Takoi B3aemoaii. Ha ocHOBI
€KCIIepUMEHTAJIbHO BU3HAYEHUX F0JIOBHUX IT€300NTUYHUX KoedillieHTiB ripoTponHux Kpucrasnis Pb5Ge3011
PpO3paxoBaHi IPY>KHOONTHYHI KoedilienTu Ta nposeneHo ouinky KAOS nns Bunanky AO B3aemogii 3
KBa3il03[J0B)KHUMU aKyCTUYHUMU XBUJISIMHU, 110 IOMUPIOIOTHCS 6IU3BKO 10 TOJIOBHUX KPUCTANOQPI3UIHNX
HaIpPsMKIB. BcTaHOBI/IEHO, 110 MakcuMasbHe 3Ha4eHHsI KAOSI nocsaraeTscs pu NOMUPEHHI aKyCTUYHOI XBUJII

B30BX OcCi Z i e criiBMipauM 3 KAOS inmux BimoMux AO MaTepiasis.

Pedepar aHI1iliChKOIO:

The project is devoted to the solution of two interrelated problems. The first is to search for high-performance
geometries of collinear acousto-optical (AO) interaction based on anisotropy analysis of the AO quality coefficient
(M2). The second problem concerns the detection and investigation of the entanglement of quantum states of
photons in collinear AO interaction and spin-orbital transformation in optically active crystals. On the example of
AgGaS2 gyrotropic crystals, a phenomenological analysis of AO diffraction of proper circularly polarized optical
waves (CPOW) was performed. It was shown that AO interactions between proper circularly polarized optical
waves are possible when the degeneracy for the velocities of linearly polarized optical waves in crystals is
removed, that is only circular birefringence exist. It was established that, under certain geometries and subject to
the phase synchronism condition, both isotropic and anisotropic, in particular collinear, AO diffractions are
possible. On the basis of obtained relations for the effective elastic-optical coefficients (EOC) and all
experimentally determined EOC of AgGaS2 crystals, the M2 coefficients were estimated for all types of AO
interaction between CPOW at the wavelength of isotropic point and M2 anisotropy was investigated. It was
established that the M2 anisotropy for the case of collinear AO diffraction of CPOW is caused by the anisotropy of
the effective EOC, and the most effective geometries of such interaction are determined. On the base of the



experimentally determined main piezo-optical coefficients of gyrotropic Pb5Ge3011 crystals, the EOC were
calculated and the M2 coefficient was estimated for the AO interaction with quasi-longitudinal acoustic waves
propagating close to the main crystallophysical axes. It was established that the maximum value of M2 is achieved
when the acoustic wave propagates along Z axis and is commensurate with M2 of other known AO materials.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Teopis aKyCTOONTUYHOI B3A€MOZi LIMPKYJISIPHO MONAPU30OBAHNX BJIACHUX

ONITUYHUX XBUJIb
Ha3zpa HTII aHrsiiicbKoI0: theory of acousto-optic interaction of circularly polarized proper optical waves
HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s aki HTII ne 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Meroau, Teopii

l'anmy3b 3acTocyBaHHs: 33.40.0 - BUpOGHMIITBO ONTUYHUX MPUIIALIB Ta GOTOrpadivHOro yCTaTKOBAHHS
PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Ha npuknagi riporporaux kpucranis AgGaS2 npoBeieHo GeHOMEHOIIOTIYHUI aHai3
aKyCTOONTHYHOI IMPPaKLii BIaCHUX LIUPKYJISIPHO MOJISIPU30BAHUX ONTUYHMX XBUJIb. [I0Ka3aHoO, 110 NPy 3HSATTI
BHPOJKE€HHSI [1J1 MIBUIKOCTEH JIiHITHO NOJISIPU30BaHUX ONTUYHMX XBUJIb B KPUCTAJIAX, TOOTO 32 YMOBU iCHYBaHHS
JIMiIe UUPKYJISAPHOTO IBOIIPOMEHE3aJIOMIIEHHS, MOXKIIMBI aKyCTOONTUYHI B3a€MO/Ii MiXX BJIaCHUMU LUPKYJISIPHO
[IOJISIPU30BAHMMU ONTUYHMMU XBUAJIIMU. BCTaHOBJIEHO, 1110 IPY [TEBHUX I'€OMETPISIX Ta 32 YMOBY BUKOHAHHS YMOBU
(a30BOr0 CUHXPOHI3MY MOXUIMBE iCHYBaHHS SIK i30TPOIHOI, TaK i aHi30TPOIIHO], 30KpeMa KOJIiHeapHoi,
aKyCTOONTUYHUX AU(paKuiil. Ha OCHOBI OTpUMaHUX CHiBBiHOWIEHD 11 €(EKTUBHUX IPY>KHOONTUYHUX
KoedilieHTIB Ta eKCIIepUMEHTaIbHO BUBHAYEHUX BCiX IPYKHOONITUYHUX KoedilieHTiB kpucrasni AgGaS2
IIPOBEJEHO OLiHKY KoediljieHTiB akycToonTU4yHOi sikocTi (KOASI) s BCiX TUIIB akyCTOONTUYHOI B3aeMOii MixK
LMPKYJISIPHO NOJISIPU30BAaHUMU ONTUYHMMU XBUJISIMU HA JOBXKMHI XBUJIi i30TPOITHOI TOUKY, @ TAKOXK JOCIIiIKEHO
anizorpormnio KOAS. Bcranosiseno, mo aHizorponis KAOS 115 Bunagxy KosliHeapHOi akyCTOONTUYHOI A paKLii
LUPKYJISIPHO MOJISIPU30BaHUX ONTUYHUX XBUJIb BUKJIMKAHA aHi30TPOIIiEI0 €()EKTUBHOTO MPY>KHOOITUYHOTO

KoediljieHTa, a TAKOK BU3HAUEHI HANOibII e(PEKTHBHI reOMeTpii Takoi B3aemo[ii.

ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 36inbmenns o6csris Bupo6HuITBa, EKOHOMIS

eHepropecypcis, EkoHOMis MaTepiamniB

Brnius HTII Ha moBKiJjs:

BnpoBaaskennss HTII: He snposamxeno

IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 01.2020
3akiHYyeHHs eTamy: 12.2022

Crno>kuBavi NPOAYyKILii:

IlepcneKTHBHI PHHKHU:

XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILiH, THC. TPH.: 1500
IIpagBa, 10 HaAAIOTHCSI iIHBECTOPY MicJIsi 3aBepIIEHHs POOOTH: CrisnbHi npasa Ha HTTI
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHSI. Hi
IToTeHUiaILHUM 00CAT IIPOAAKY, THC. TPH.: 400

OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB): 5
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