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Abstract. Plasmas for biomedical applications are one of the newest fields of plasma utilization. Especially high is
the interest toward plasma usage in medicine. Promising results are achieved in blood coagulation, wound healing,
treatment of some forms of cancer, diabetic complications, etc. However, the investigations of the biomedical
applications from biological and medical viewpoint are much more advanced than the studies on the dynamics of the
plasma. In this work we aim to address some specific challenges in the field of plasma modelling, arising from
biomedical applications — what are the plasma reactive species’ and electrical fields’ spatial distributions as well as
their production mechanisms; what are the fluxes and energies of the various components of the plasma delivers to
the treated surfaces; what is the gas flow pattern? The focus is on two devices, namely the capacitive coupled plasma
jet and the microwave surface wave sustained discharge. The devices are representatives of the so called cold
atmospheric plasmas (CAPs). These are discharges characterized by low gas temperature — less than 40°C at the point
of application — and nonequilibrium chemistry.

Pe3tome. bruoMenniHCKUTE IPUIIOKEHHS Ca elHa OT Hail-HOBUTE 00JacTH Ha NpUIIokKeHue Ha miazmure. OcobeHo
TOJISIM € MHTEPECHT KbM MPUIIAraHeTo Ha IIa3MEHO TpeTHpaHe B MeanirHaTa. Obemasamny pe3ysiTaTy ca IIOCTUTHATH
B KPBBOCHCHPBAHETO, 3a3/[paBsIBAHETO Ha PaHM, JEUCHUETO HA HAKOM (OPMH Ha PaK, TMAOCTHHU YCIIOXKHEHHS H Jp.
OOaue, OMOJOTMYHNTE M MEAWIMHCKH W3CIICABAHHMATA CBBP3aHMW C IUIA3MEHUTE TNPHIOXKEHHs ca MHOTO IO-
HaIlpeIHaIM OTKOJKOTO IPOYYBaHUATA BHPXY CIyYBAlLIOTO Ce B IJIa3Mara. B Ta3u pabora ce ctpeMuM Jia pasriefame
HAKOU CHeHI/I(i)I/I'-IHI/I MMpeAU3BUKATECIICTBA B obnactra Ha MOACJIUPAHETO Ha IUIasMH, MNPOU3THYAIId OT
6I/IOMCI[I/IHI/IHCKI/IT6 MPUIIOKECHHNA, KAaTO HAIPUMEP KAaKBHU Ca MPOCTPAHCTBECHUTE pPasnpCIACICHHUA Ha AKTUBHUTC
YaCcTULHN U CICKTPUYCCKUTE IOJIETA, KAKTO U KaKBU Ca TEXHUTEC MEXaHW3MH Ha Bb3HUKBAHC; KaKBU Ca MOTOLMUTE U
SHEepruHuTe Ha Pa3IMYHNTE KOMIIOHEHTH Ha Iula3Mara NpH JOCTUTaHETO Ha TPETUPAHHWTE MOBBPXHOCTH; KaKBO €
pasnpeneneHneTo Ha ra3oBusi MOoTok. Cripenu cMe ce BbpXY [BE YCTpOMCTBAa, a MMEHHO KaNalMTHBHO CBBP3aH
IUIA3MEH Iyl U MUKPOBBJIHOB (haKell MOJIbPKaH OT HOBbPXHUHA BBIIHA. Y CTPOWCTBATA Ca MPEACTaBUTEIH Ha TakKa
HapeueHnTe cTyaeHu arMochepnu iazmu (CAIT). ToBa ca pa3psay, XapaKTepH3Upally ce ¢ HUCKa TeMIiepaTypa Ha
rasa, mo-Hucka ot 40°C B ToukaTa Ha NPHIOKEHHUE, 1 HEPABHOBECHA XUMHUSL.
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Abstract. Surface-wave-sustained discharges (SWDs) can operate across a wide range of discharge conditions. From
low to atmospheric pressure, plasma sustained by travelling electromagnetic wave is strongly non-equilibrium: the
electron energy distribution function (EEDF) is non-Maxwellian; the gas temperature Tg (the translational temperature
of the heavy particles) is much lower than the electron temperature Te, i.e. Tg << Te. In this paper, kinetic models of
surfacewave-sustained argon plasma based on the Boltzmann equation and its momenta are presented for various
discharge conditions (intermediate and high gas pressure and various discharge tube radii). The difference between



the models is in the energy level diagrams and the elementary processes taken into account for the various conditions.
The models give the EEDF, transport and rate coefficients, mean electron energy, electron—neutral collision frequency
for momentum transfer, mean power required to sustain an electron—ion pair in the discharge, and densities of
considered atomic and molecular species as a function of the electron density ne. Since the surface-wave plasma is
spatially inhomogeneous, all these plasma characteristics change along the plasma column in the axial direction as the
wave power absorbed by the electrons and electron density change. The goal is to compare the results obtained from
the models with the experimental data and to determine their applicability depending on the SWD conditions.

Pe3tome. [ToBspxHUHHO-BBIHOBHTE paspsaure (IIBP), moraT 1a paGoTAT B IMUPOK JHUATIA30H OT Pa3psiIHA YCIOBHUSL.
Ot HucKO 10 aTMOc(epHO HaysiraHe, obave, Iua3Mara, HOJIbp)kaHa OT Osraimia eleKTPOMarHuTHA BBJIHA, € CHITHO
HepaBHOBecHa: GYHKUUSITA Ha pasnpe/esicHue Ha enekrponute o eneprun (PPEE) He e MakcyenoBa; TeMneparypara
HaTasa Ty (TeMIeparypara Ha TPAaHCIALHOHHO ABM)KEHHE HA TEKKUTE YaCTHIIN) € MHOTO ITO-HHCKA OT TEMIIepaTypara
Ha CNEKTPOHUTE Te, T.€. Tg << Te. B Ta3u cratus ca nmpencTaBeHN KWHETHIHHA MOJIENH, Oa3upaHy Ha YpaBHEHUETO Ha
BonmMaH 1 HErOBUTE MOMEHTH, Ha aproHOBA IUIa3Ma MOAIbPKaHa OT MOBbPXHUHHA BBJIHA NIPH PA3JIMIHK YCIOBUS
Ha pabora (CpeqHO M BUCOKO HaIsraHe Ha rasa M pa3inYHH PaanyCu Ha paspsaHata Tps0a). Pasinkara B Mogenure e
B IarpaMuTe Ha EHEPTUITHNTE HUBA U €IEMEHTAPHUTE TIPOLIECH, B3ETH IPEIBU/ 32 PA3IMYHNATE yCIOBHA. Moenure
nasat ®PEE, TpaHCIOpTHN M CKOPOCTHM KOS(HUIMEHTH, CPEHA CHEPTHs Ha EICKTPOHHTE, YECTOTa Ha YAAPHUTE C
npelaBaHe Ha MMITYJIC MEXy eJIEeKTPOHH U HEYTPaJd, CpefHa MOIHOCT HE0OX0AUMa 32 IOJAbP)KaHEe Ha eNeKTPOH—
HOHHA JIBOWKA B pa3psja M IUIBTHOCTH HAa Pa3ICKIAHUTE aTOMHH U MOJICKYJIHH ()OPMHPOBAHUS KaTo (QYHKIUSA Ha
CJICKTPOHHATA MJIBbTHOCT Ne. Toit kaTo TMOBBPXHUHHO-BBJIHOBATA IJIadMaTa € NpOCTPAaHCTBEHO HEXOMOI'CHHA, BCUYKHU
TEe3H XapaKTePUCTHUKH Ha IIa3Mara ce IPOMEHAT 10 MPOTeXKEHHUE Ha IIa3MEHAaTa KOJIOHA B aKCHAJIHA [IOCOKa, IOPay
TOBA, Y€ Ce IPOMEHS MOIHOCTTA HA BBJIHATA, IIOIBbIHATA OT EJICKTPOHUTE U eJICKTPOHHATA IIBTHOCT. LlenTa e na ce
CpPaBHAT IOJYUYCHUTEC OT MOACIUTE PEIYJITATH C CKCOCPUMCHTAJIHUTE JaHHU U Ja CE ONPCACIN MPUIIOKUMOCTTA Ha
MOJENUTE NpH pa3indHu ycioBus Ha [1BP.
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Abstract. An argon plasma torch sustained by a 2.45 GHz electromagnetic wave can be in contact with a water
surface or can penetrate inside the water, depending on the wave power. The propagation of the electromagnetic
wave sustaining the discharge in water is problematic because the water relative dielectric permittivity greatly
depends on the wave frequency and the temperature and varies between 6 and 86. At a wave frequency of 2.45
GHz and room temperature (20 °C) the dielectric permittivity is 80, which leads to the very fast decay of the
electromagnetic wave. We have studied both theoretically and experimentally the plasma properties and the
electrodynamics of the wave propagation when the gas discharge is in contact with water. Depending on the
wave power and the gas flow, it is possible to produce plasma at a low (room) liquid temperature. Because of
this, many radicals and chemically active particles can be produced even at low temperature. Depending on the
operating conditions, this kind of discharges can have various applications in sterilization, surface energy
change, and surface treatment, among others, including temperature-sensitive materials and liquids treatment.

Pe3toMe. AproHoBusaT miasmeH Qaken, moanbpkaH ot 2.45 GHz enekTpOMarHWTHAa BBIIHA, B 3aBHCHMOCT OT
MOII[HOCTTa Ha BBJIHATa, MOXKE Ja KOHTAaKTyBa C BOJHATa MOBBPXHOCT MM Jla NMPOHUKBAa BBB BOJATA.
PasnpocTpaHeHneTo Ha eleKTpOMarHuTHaTa BBJIHA, ITOJUIbpiKallia pas3psia, € IpobIeMHO BbB BOJA, Thi KaTo
OTHOCHTEITHATa IHEJeKTPHYHA IPOHMIIAEMOCT Ha BOJATa CHJIHO 3aBHCH OT YECTOTaTa Ha BBJIHATA H
TeMIIepaTypaTa 1 Bapupa Mexay 6 u 86. [Ipu yecrora Ha BeiHarta ot 2.45 GHz u craiina Temneparypa (20 °C)
JMeJIeKTpUYHaTa poHuaeMoct e 80, KOeTo BOJM 10 MHOTO ObP30 3aTHXBAaHE Ha €JIEKTPOMArHUTHATA BBJIHA.
W3cnenBanu ca, KAKTO TEOPETUYHO, TaKa ¥ eKCIIEPUMEHTAITHO, IIa3MEHNUTE CBONHCTBA M €JIEKTPOIUHAMHUKATA
Ha pa3NpOCTPaHEHHETO Ha BBJIHATA 3a CIy4au, B KOUTO Ta30BUST pa3psil € B KOHTaKT ¢ Boja. B 3aBucumoct
OT MOIIHOCTTa Ha BBJIHATAa M Ta30BUs IOTOK € BB3MOXHO Ja c€ Ch3/aje Iula3Ma Ipu HHUcKa (cTaifHa)
TemnepaTypa Ha TegHocTTa. [Ipn ToBa MHOTO paguKagy M XMMHUYECKH aKTHBHU YaCTHIIM MOTAT Jla C€ TOoIydaT
JIOPH TIPH HHUCKa TeMIlepaTypa. B 3aBHCHMOCT OT eKCIJIOATallMOHHNUTE yCIIOBUS, TO3H BUJ Pa3psAId HAMUPAT



pa3sHOOOpa3HM TPHIOXKEHHS, TPH CTEPUIN3AINs, MPOMSIHA Ha IOBBPXHOCTHATA CHEPIUS M HOBBPXHOCTHA
00paboTKa, BKIIOYMTEIHO Ha YyBCTBUTEIHU HA TEMIIEpPAaTypa MaTepyali U TEYHOCTH.
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Abstract. The role of the driving field frequency fq of a cool atmospheric plasma (CAP) is investigated for values

around f3"=13.56 MHz using a two-dimensional fluid numerical model applied to a parallel plate configuration. It is
found that keeping the voltage constant the current amplitude roughly scales with f4?; a tendency that can be understood
using a RC circuit model of the plasma-sheath configuration. Moreover, it is seen that the electron density increases
faster than the density of the excited species. This implies that plasma heating will increase relatively more than plasma
reactivity so that the basic feature of the CAP, to be cool and reactive, will weaken for increasing fda-values.

Pe3tome. N3cieapana e possta Ha yecToTara fg Ha HOAABPIKAIOTO MOJTe Ha cTyaeHa atMocdepHa mwiasma (CAIT) 3a
croitHocTn okono fg"'=13,56 MHz, KaTo € H3MON3BaH ABYMEPEH YHCICH (BIYHIEH MOJAEH, IPHIOKEH 3a IapaneiHa
KOH(UTypanus Ha IUIOYHUTE, Ch3JaBallld pa3psaa. Y CTAaHOBEHO €, Ue NP MOJIbp)KaHe Ha ITOCTOSHHO HalpeXeHHe,
aMIUTMTYy/1aTa Ha TOKa Ce Mamabupa IpHOIM3HTENHO ¢ fg?, TeHIeHIus, KOATO Moke Jia ce pa3depe ¢ MOMOIINTa Ha
Mmonen Ha RC Bepura Ha mia3MeHHs HpHKaToleH ciod. OCBEH TOBa ce BWXKIA, Y€ EJICKTPOHHATA IUIBTHOCT Ce
yBeIM4aBa 1Mo-0bp30 OT INTBTHOCTTA HAa BB30YAEHUTE YacTHIU. ToBa mpemnonara, e HarpsiBAHETO Ha IIa3MaTa ce
yBEJIMYaBa OTHOCHTENHO MO-0bP30 OT PEaKTHBHOCTTA HA Ila3Mara, KOETO OT CBOS CTpaHa 03Ha4yaBa, 4Ye OCHOBHUTE
xapakrepuctuku Ha CAIl, na Obje CTyaeHa ¥ peaKTHBHA, OTCIA0BAT C yBeIMUaBaHe CTOMHOCTTA Ha fg.
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Abstract. A proper description of the flux of active species generated by cold atmospheric-pressure (AP) plasma jets
is of crucial importance for plasma applications. To that end, a 2-D fluid model has been constructed to
investigate the effect of the coupling between the plasma kinetics and plasma flow. It is shown that pure-argon
cold AP RF plasma jets are not only controlled by diffusion losses but also by convective transport of argon
molecular ions Ar;*.

Pe3tome. IIpaBuiiHOTO omMcaHKe Ha MOTOKA OT aKTUBHH YaCTHIIM, TeHEPUPAHH OT CTY/ICHH TUIA3MEHUTE CTPYH MPH
armocepHo Hamsrane (AH), e oT periaBamo 3HaYeHHE 3a IUIA3MEHHUTE MPHIOKEHHS. 3a Ta3d IeNl ©
KoHcTpyupaH 2-D ¢dayunen mozen 3a na ce m3cnensa edekTa OT B3aMMOBpPB3KaTa MEXIy IJIa3MeHaTa
KUHETHKA ¥ IUTa3MeHus MoTok. [lokasaHo e, e crynenute paguodectotu (RF) mnasmenu ctpyu npu AH B
YUCT aproH ca ynpasJidBaHM HE CaMO OT llPI(pySI/IOHHI/I 3ary61/1, HO U OT KOHBCKTHMBHOTO JIBH)XXCHHC Ha
MOJICKYJTHUTE HOHM Ha aprona Ar,".

6. G3. E. Benova, M. Pencheva, The main properties of microwave Argon plasma at atmospheric
pressure, J. Phys.: Conference Series, vol: 207, 2010, article number: 12023, ISSN (print):
1742-6588, ISSN (online): 1742-6596, doi: 10.1088/1742-6596/207/1/012023



Abstract. Plasma torch sustained by surface wave at atmospheric pressure is theoretically studied by means of 1D
model. A steady-state Boltzmann equation in an effective field approximation coupled with a collisional-
radiative model for high-pressure argon discharge is numerically solved together with Maxwell’s equations for
an azimuthally symmetric TM surface wave. The axial dependences of the electrons, excited atoms, atomic
and molecular ions densities as well as the electron temperature, the mean power per electron and the effective
electron-neutral collision frequency are determined. A strong dependence of the plasma properties on the
discharge conditions and the gas temperature is obtained.

Pe3tome. [lnasmeH ¢aken, MOIAbpKaH OT MOBBPXHWHHA BBIHA TPH arMOC(epHO Halsrane, € H3CICIBaH
TEOPETHUYHO ¢ moMoliTa Ha eqHomeper (1D) mogen. CtannoHapHOTO ypaBHeHHETO Ha BonMan B e(heKTHBHO
MI0JIETO, B CHUYETAHME C YAAPHO-PAJAMAIMOHEH MOJEN Ha pa3psl B aproH MpPU BHCOKO HAITaHE, € PEIIeHO
YHCIICHO 3a€AHO C ypaBHEHHATa Ha Makcyen 3a a3sMMyTajHO CHMETPHUYHA MOBBPXHHMHHA HampedHa (TM)
BbJIHAa. OmpeseneHy ce akCHAHUTE 3aBUCHMOCTH Ha ITBTHOCTUTE HA €JIEKTPOHUTE, BH30YIECHHUTE aTOMH,
aTOMHHUTE U MOJICKYJTHUTE HOHH, KaKTO U Ha €JIEKTPOHHATA TEMIIEpaTypa, CpeJHaTa MOILITHOCT 32 EJIEKTPOH H
e(eKTUBHATA YECTOTa HA YAApPH MEXKAY €ICKTPOHH B HeyTpanu. [lomydeHa e cuiIHa 3aBUCHMOCT Ha CBOWCTBATa
Ha IUIa3MaTta OT yCIOBUsTa Ha pa3psaa U TeMIepaTypaTa Ha rasa.

7. G4. M. Pencheva, E. Benova, |. Zhelyazkov, Surface wave propagation characteristics in
atmospheric pressure plasma column, J. Phys.: Conference Series, vol: 63, 2007, article
number: 12023, ISSN (print): 1742-6588, ISSN (online): 1742-6596, doi: 10.1088/1742-
6596/63/1/012023

Abstract. In the typical experiments of surface wave sustained plasma columns at atmospheric pressure the ratio of
collision to wave frequency (v/w) is much greater than unity. Therefore, one might expect that the usual
analysis of the wave dispersion relation, performed under the assumption v/m = 0, cannot give adequate
description of the wave propagation characteristics. In order to study these characteristics, we have analyzed
the wave dispersion relationship for arbitrary v/w. Our analysis includes phase and wave dispersion curves,
attenuation coefficient, and wave phase and group velocities. The numerical results show that a turning back
point appears in the phase diagram, after which a region of backward wave propagation exists. The
experimentally observed plasma column is only in a region where wave propagation coefficient is higher than
the attenuation coefficient. At the plasma column end the electron density is much higher than that
corresponding to the turning back point and the resonance.

Pe3tome. B TunnuHUTE EKCIIEPUMEHTH C TIIA3MEHHU Pa3psiiu MOIbPKaHH OT HOBBPXHUHHH BBIIHHU ITPU aTMOC(EPHO
HaJIATaHe ChOTHOIICHUETO Ha YeCTOTaTa Ha yIapH MEXITy YACTHIIMTE KbM YeCTOTaTa Ha BhJIHATA (V/(®) € MHOTO
mo-roisiMo OT efuHuIa. CrenoBaTelHO MOXKE Ja Ce OuYakBa, Y€ OOMYAMHMAT MOAXOJ 3a aHaliM3 Ha
JUCTIEPCHOHHATa 3aBUCHUMOCT Ha BBJIHATA, BANUICH B MpeaINooxkeHneTo v/o = 0, HIMa J1a Jajae aJileKBaTHO
OMHCaHHNE Ha XapaKTePUCTUKHUTE Ha pa3lpOCTpaHEHHE Ha BBJIHATA. 3a Ja U3cielBaMe Te3H XapaKTEePUCTHKH,
aHalM3MpaxMe JUCIIEpPCHOHHATAa 3aBHCUMOCT Ha BBJHATA 3a IPOU3BOJHO CHOTHOUICHHE V/@®. AHAIM3BT
BKJIIOYBa (h)a30BHU U TUCTICPCHOHHU BBIHOBU KPUBH, KOE(PUIIMEHT Ha 3aTHXBaHe U (ha30Ba M IPyIoBa CKOPOCTH
Ha BBJHATa. UHCICHUTE pe3ynTaTh OKa3BaT, ue BBB (pa3oBaTa Juarpama ce MOsBsBa TOYKA Ha OOpbIIaHe,
cle]] KOATO CHIIECTBYBA 30HA Ha Pa3NpOCTpaHeHHEe Ha oOpaTHa BBJHA. ExcriepuMeHTanHO HaO0qaBaHaTa
IUIa3MEHA KOJIOHA € CaMO B PErHOH, KbJIETO KOe(UIMEHTHT Ha pa3pOCTPaHEHNE Ha BBJIHATA € I10-BHCOK OT
koeduieHTa Ha 3aTuxBaHe. B kpas Ha ria3MeHaTa KOJIOHA €JIEeKTPOHHATA IUIBTHOCT € MHOTO IT0-BUCOKA OT
Ta3W, ChOTBETCTBAIIA HA TOYKHUTE Ha OOPBIIaHE M HA PE30HAHC.

8. G5. M. Pencheva, Ts. Petrova, E. Benova, |. Zhelyazkov, Modelling of microwave sustained
capillary plasma column at atmospheric pressure, J. Phys.: Conference Series, vol: 44, 2006,



pages: 110-115, ISSN (print): 17426588, ISSN (online): 1742-6596, doi: 10.1088/1742-
6596/44/1/013

Abstract. In this work we present a model of argon microwave sustained discharge at high pressure (1 atm), which
includes two self-consistently linked parts — electrodynamic and kinetic ones. The model is based on a steady-
state Boltzmann equation in an effective field approximation coupled with a collisional-radiative model for
high-pressure argon discharge numerically solved together with Maxwell’s equation for an azimuthally
symmetric TM surface wave and wave energy balance equation. It is applied for the purpose of theoretical
description of the discharge in a stationary state. The phase diagram, the electron energy distribution function
as well as the dependences of the electron and heavy particles densities and the mean input power per electron
on the electron number density and wave number are presented.

Pe3tome. B Tasu paGora npeacraBsiMe MOJIEI Ha apTOHOB MHUKPOBBIIHOB Pa3psijl Ipu BHCOKO Hamsrane (1 atm), koiito
BKIIFOYBA JIBE CAMOCHIJIACYBAHO CBBP3aHHU YaCTH - EIEKTPOJMHAMHUYIHA U KHHETHYHA. MOJEIbT ce OCHOBaBa
Ha CTaI[IOHapHOTO ypaBHEHHE Ha bonmMaH B e(h)eKTHBHO MOJIETO, B ChUCTAHHE C YAAPHO-PATHAIIIOHEH MOJIET
3a aproHOB pa3psAj IPH BHCOKO HaIAraHe, YHCICHO PEIICHO B KOMOMHALUS C ypaBHEHHeTo Ha Makcyel 3a
a3UMyTaJIHO cuMeTpudHa TM NOBBpXHMHHA BBIHA W yPaBHEHHMETO 33 CGHEPTHUHHUS OanaHC HA BBIIHATA.
MopgensT € IPHIOKEH C 11T TEOPETUYHO OIMCAHNE Ha paspsi B CTAIMOHAPHO ChCTOsIHUE. IIpencraBenu ca
¢asoBaTa auarpama, GyHKIHATA Ha pasNpesieieHHe Ha eIEKTPOHUTE TI0 CHEPTHH, KAKTO U 3aBUCHMOCTHUTE Ha
IUTBTHOCTUTE HA EJIEKTPOHUTE U TEKKUTE YACTUIM U CpedHaTa NPHJIOKEHa MOIIHOCT Ha EJIEKTPOH OT
IUTBTHOCTTA Ha €JIEKTPOHHUTE U BHIHOBOTO YHCJIO.

9. G6. M. Pencheva, G. Petrov, Ts. Petrova, E. Benova, A collisional-radiative model of an argon
surface-wave-sustained plasma at atmospheric pressure, Vacuum, vol: 76, issue: 2-3, 2004,
pages: 409-412, ISSN (print): 0042207X, doi: 10.1016/j.vacuum.2004.07.048

Abstract. A collisional-radiative model of argon plasma column at atmospheric pressure sustained in capillary tube
by high-frequency electromagnetic wave is presented. The model is based on simultaneously solving the
electron Boltzmann equation, the set of particle balance equations for electrons and heavy particles, and the
electron energy balance equation. Six blocks of excited levels are included in the model. The electron energy
distribution function (EEDF), the mean energy, the axial electric field, the mean absorbed power per electron,
the ion densities, the densities of excited atoms are obtained as functions of the electron number density. The
model predicts that the excited levels are not in local thermodynamic equilibrium, which is in agreement with
the experimental data.

Pe3tome. [Ipencrasen e ynapHO-paivalliOHEH MOJIEI Ha aprOHOBA IJ1a3Ma ITpU aTMOC(EpHO HalsraHe, MoIbpKaHa
B KamwispHaTa TpbhOa OT BHUCOKOYECTOTHA €NEKTPOMarHUTHAa BBIHA. MOJETsT Cc€ OCHOBaBa Ha
€THOBPEMEHHOTO pelllaBaHe Ha ypaBHeHHEe Ha boiMaH 3a eleKTpoHMTe, ypaBHEHHsTa 3a OallaHC Ha
€JIEKTPOHHUTE U TEXKKHUTE YACTHUIM M ypaBHEHHETO 3a OalaHC Ha €HEprusiTa Ha eJIeKTpoHHTe. B Mosnena ca
BKITIOYCHHU IIecT OloKa OT BB30yaeHM HuBa. DyHKIMATA 3a paslpefesicHHe Ha eIeKTPOHWTE MO EHEPTrHUu
(®PEE), cpennaTa eHeprust Ha €J1eKTPOHNTE, AKCHAITHOTO €JIEKTPUYHO T10JIe, cpejHaTa abcopOrpaHa MOIIHOCT
Ha eJISKTPOH, IUIbTHOCTTA HAa HOHUTE M Ha Bb30YAEHUTE aTOMH Ca TIOJIy4eHH! KaTo (QyHKIIMU Ha TUIBTHOCTTA Ha
eJleKTpoHuTe. MOIenbT MPOrHO3Upa, Ye BH30yIeHUTE HUBA HE Ca B JOKAIHO TEPMOJMHAMUYHO PaBHOBECHE,
KOETO € B ChIVIACUE C EKCIIEPUMEHTAIHUTE JaHHU.



