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1. BrisivB e71eKTPUYHOTrO 10Jisg 3eMJIi Ha eJIeKTPUYHI Ta MiKpodi3uyHi rpoiiecu B atmocdepi

2. Influence of the Earth’s electric field on the electrical and microphysical processes in the atmosphere

Pedepar:

1. Inceprarnifina po60Ta BUKOHAHA 3 METOI0 BUBYEHHS BILJIMBY Bapiallill IPU3E€MHOrO €JI€KTPUYHOTO 10151
atmocdepu Ha MiKpoQi3nyHi IpoLecy B XMapax Ta YMOBH ix cTparudikaiii, GopMmyBaHHs ONafiiB Ta CHironaiis Ha
OCHOBI [100y[10BY, pO3paxyHKy Ta aHajli3y OJHOBUMIDHUX Ta TPUBUMIpHUX MoJesieil Ppi3uKy Ta eJeKTPUKU XMap.
Mogens npejcraBieHa pO3B’I3KOM HeJliHIHHOro piBHAHHA [lyaccoHa, IKMH iCTOTHO 3aJIEXXUTh Bif [PAHUYHUX YMOB
Ha MOBepxHi 3eMJli, a came, Bifi 30ypeHHS IPU3EMHOTO JIOKQJILHOTO €JIEKTPOCTATUYHOTO T0JIS Bifl IyKepel
reodiznyHuX npouecis. Briepiue 1151 BUBYEHHS NOJISIpU3allii €71eKTPOH-i0HHOI HificucteMu atMocdepu y IoJIi CUjn
TSDKiHHSI pO3p0o6JIeHO JIiHIHMI aHasoT piBHIHHSA [lyaccoHa, e 6a3oBumu ¢yHKLisMuU € GyHKUii Eiipi, sikuil cyTTeBO
BiIpi3HsSEThCS Bif KJIaCUYHOTO HabumKeHHs Jlebas. [TokazaHo, Mo BpaxyBaHHS JMHAMIYHOI JieI€eKTpUYHOi
IIPOHMKHOCTI IPU3BOAUTS J10 NOSIBU CTPATU(]PIKOBAHUX obsacTeil B aTMmocdepi. 1718 rigpoauHamMiuHuX CUCTEM

PO3IJISIHYTO camoy3ropkeHe (6e3nudysiliHe) nepemilieHHsI XMapy B TOPU3OHTAJIbHOMY HaIIPSIMKY, @ TaKOXK



ry06aypHy cTpaTU(iKallilo Ta IePEHECEHHs BOASHOI Napu. Briepine OTpMMaHO aHaJIiTUYHE PiBHSIHHS JVHAMIYHO]
IiesleKTpUYHOi MPOHUKHOCTI 0(r) SIK PYHKLIi JIOKaJIbHOrO IMOTeHIiay i rpajieHTa noTeHuiany. PozpaxoBaHo cepiio
MYJIbTUIIIKATUBHUX IIOIIPABOK 10 60JbIIMaHiBCbKOr0O (pakTOopa HMOBIPHOCTI, Jie BBEIEHO NepeBU3HAYEHUN
TEepMiYHUI IOTEHIia/l IOTEHLiasl €JIEKTPOHA, 1O Y3TOAKY€E MOJEJIb 3 EKCIIEPMMEHTAIbBHUMU JAaHUMU Ta
IIPU3BOJUTS [I0 CTIMKICTi pillleHHs NPy MaclTabyBaHHI aTMOCPepHUX NpoleciB. PO3po6seHo eneKTpudHMii 610K
TPUBUMIPHOI Mogesti Gi3uKu XMap [1J1s1 YUCeJIbHOT'O MOJIETIOBaHHS KaTacTPOopiYHMX OMaJliB, TOB'SI3aHUX 3

€JIEKTPUYIHOIO KOHI’y}IHU,i(-IIO.

2. This thesis is devoted to study the influence of the electric field of the atmosphere on the microphysical
processes in clouds and conditions of their stratification, formation of precipitation and snowfall on the basis of
developing, calculating and analyzing onedimensional and three-dimensional models physic and electric cloud. A
model is based on the solution of the nonlinear Poisson’s equation which strongly depends on the boundary
conditions on the Earth's surface, namely, on the perturbation of the surface local electrostatic field. For the first
time, a linear analogue of the Poisson’s equation is developed for studying polarization of the electron-ion
subsystem of the atmosphere in a gravitational field. Here the basic functions are the Airy functions, which differs
significantly from the classical Debye approximation. It is shown that taking into account the dynamic permeability
leads to the appearance of stratified atmospheric regions. For hydrodynamic systems it is considered self-
consistent (without diffusion) movement of the cloud in a horizontal direction as well as global stratification and
transport of water vapour. For the first time, an analytical equation of dynamic dielectric permeability o (r) is
developed as a function of local potential and potential gradient. A series of multiplicative corrections is calculated
for the Boltzmann probability factor where a redefined thermal potential of the electron is introduced that agrees
the model with experimental data and leads to the stability of the solution in scaling atmospheric processes. An
electric block of a three-dimensional model of cloud physics is developed for numerical simulation of catastrophic
precipitation associated with electrical coagulation.
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