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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.33.43

Tema gucepranii:
1. MeTonu crabinizanii piBHS CUTHay IPYU ONTUYHUX KOMYHIKallisSx B TypOyJIeHTHil aTMocdepi.

2. Optical communications in turbulent atmosphere. Methods to stabilize signal.

Pedepar:

1. ¥ nuceprauii nocsuigkeHi CTaTUCTUYHI XapaKTEPUCTUKY YaCTKOBO KOTEPEHTHUX, BKJIIIOYHO 3 ONITUYHUMU
BHXOpaMu, JlazepHUx npomeHis (UKII), o0 po3anoBCIOIKYIOThCS B TypOYJIEHTHIN aTMocdepi 3emMili Ha BifiCTaHi , ae
aHaJiTUYHA TEeOpid HE3aCTOCOBHA. BCTaHOBJIEHO 3aJIEXKHICTL CTATUCTUYHUX XapakTepucTuk YKII Bif,
CIIiBBiZJHOLIIEHHS XapaKTepHUX YaciB Audy3opa Ta AeTeKropa . Po3paxoBaHO ONTUMAJIbHY KiJIbKICTb peaizalliil
Irdysopa, mo Bianosifgae epeKTUBHOMY 3HIKEHHIO iHflekcy cuuHTUisALii (IC). OTpumaHi KisbKicHI AaHi mo10
BHECKy ¢parmeHTallii Ta QpayKTyaliiii HapsMKy pPO3MOBCIONKEHHS TpOMeHs y Beanuuny IC curnany, mo
npuiMaetbcst. [lokazaHo, mo a1g epeKTuBHOro 3HKeHHs [C HeoOXimHO KOMIIEHCYBATY BUIAIKOBI 3MillleHHS
npomeHs. JleTasbHO IPOaHali30BaHO ePeKT aBTOKOMIIeH Callii 3MillleHb, 3aBASIKY SIKOMY MOXXKHA JIOCATTU CYyTTEBOTO
3MEHIIEHHs 3HaueHb [C IpU BUKOPUCTaHHI OITUYHOTO BUXOPY. PO3p06ieHO AeTanbHi peKoMeHaalii momo
edekruBHOro 3meHueHHs IC 3 ypaxyBaHHSIM aTMOChEpPHUX YMOB. PO3BMHYTO HOBY MeTOIMKY reHepauii UKII, mo

II03BOJIsIE Topsiy, 3i 3MeHIIeHHsIM [C BupimTyi npo6yieMy BUKOPUCTAaHHS BUCOKOYAaCTOTHUX A1QYy30piB, IPaHUYHA



4acTOTa SIKMX CbOTOJIHI He IepeBulye (IpU HeoOXiNHUX i Bulle). Ha OCHOBI iCHYI0YMX IPUCTPOIB 3alIpDONIOHOBAHO
KOHLIeMN1li10 aTMocdepHOi BUCOKOMIBUAKICHOI (IECATKY ) Ta 3aXUIIEeHO] Bifl yMiB ONITUYHOI JIiHil 3B'A13KY, aHaJIOTiB
SKOI B Jjialla3oHi BiICTaHEN , SIK BilOMO, JOCi HE iCHYE.

2. We numerically examine the spatial evolution of the structure of coherent and partially coherent laser beams,
including the optical vortices, propagating in turbulent atmospheres. The influence of beam fragmentation and
wandering relative to the axis of propagation (z-axis) on the value of the scintillation index (SI) of the signal at the
detector is analyzed. These studies were performed for different dimensions of the detector, distances of
propagation, and strengths of the atmospheric turbulence. Methods for significantly reducing the SI are described.
These methods utilize averaging of the signal at the detector over a set of partially coherent beams (PCBs). It is
demonstrated that the most effective approach is using a set of PCBs with definite initial directions of propagation
relative to the z-axis. This approach results in a significant compensation of the beam wandering which in many
cases is the main contributor to the SI. A novel method is to generate the PCBs by combining two laser beams -
Gaussian and vortex beams, with different frequencies (the difference between these two frequencies being
significantly smaller than the frequencies themselves). In this case, the effective suppression of the SI does not
require high-frequency modulators. This result is important for achieving gigabit data rates in long-distance laser
communication through turbulent atmospheres.
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