AHHOTALIMU
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HNCCJIEJOBAHUS INIAHAPHBIX MA3EPOB C TIPOCTPAHCTBEHHO PACIIPEJIEJIEHHBIMH
JABYMEPHBIMU OBPATHBIMU CBA3AMU

A. B. Apycannurxos, B. b. boovines, H. C. I'unzoype, B. I. Heanenxo, Il. B. Kanunun,
C. A. Ky3ueuoes, H. IO. Ileckos, A. C. Cepzees, C. JI. Cunuyxkuii, B. /I. Cmenanos

OO6cyXIatoTcst pe3yIbTaThl TEOPETUIECKUX M IKCIIEPUMEHTAIBHBIX HCCIICIOBAHNM, HAITPABICHHBIX Ha CO3/aHUE
MHOTOKaHAJIHOTO IUTAaHAPHOTO Ma3epa MM-JHala3oHa ¢ JBYMEPHOH IPOCTPAHCTBEHHO pacHpeiesleHHOW oOpaTHOM
cBs3b10. KoMITbIOTEpHOE MOAENNPOBaHUE MPOLIECCOB OHOBPEMEHHON TeHEPALH HECKOJIBKHX JICHTOYHBIX ITy9YKOB B
OJTHOM YCKOPHTEIHHOM [HOJE, a TaKXKe CHHXpOHM3anuH (as3bl KojeOaHui B MapauieNbHO pabOTaIOMMX KaHajlax
Masepa IOKa3bIBal0T BO3MOKHOCTh NMPAKTHIECKON pean3ayy MpeyI0KEeHHOH KOHIEINN MHOTOKaHAJIBHOTO TeHe-
paropa. [IpuBesneHbI pe3yabTaThl 3KCIIepUMEHTOB Ha yctaHoBKe DJIMU ¢ 1M»>B/3KkA/3MKC TEHTOUHBIM ITyYKOM 10
TeHEePaIMY MOIIHBIX MUKPOCEKYHIHBIX UMITYJIbCOB 4-MM M3Iy4CHHUS B OTJCIHHOM KaHaJe TAKOr0 MHOTOKaHAIbHOTO
reHepaTopa.
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2
BJUSHUE OTPAXKEHHBIX JIEKTPOHOB HA IIOTEHIIUAJL U ®YHKIIUIO PACIIPEJEJIEHUS
3JIEKTPOHOB P3I1 11O CKOPOCTSM

H.JI bozoankesuu, I1.C. Cmpenxos, B.II. Tapaxanos, /I.K. Ynvanos

OKCIIepUMEHTAIBHO M METOIOM YHCICHHOTO MOJCITHUPOBAHUS UCCIICIOBAHO BIMSHHUE OTPAXKEHHBIX OT KOJUIEKTO-
pa PIEKTPOHOB Ha MapaMeTphl CHIIBHOTOYHOTO PEISITUBUCTCKOTO 3JIEKTPOHHOTO ITydYKa IPH €ro TPaHCIIOPTHPOBKE B
CHJIFHOM TIPOJIOJIFHOM MarHUTHOM moje. Iloka3aHo, 9To oTpaXxEHHBIE 3JIEKTPOHBI MOTYT IMPUBOIUTH K 3HAUHUTEIIb-
HOMY 3aMEJJICHUIO AJIEKTPOHOB IydYkKa B JIpeii(oBOM MpOCTpaHCTBE M YHIMPEHUIO (DYHKIMU HX pachpeieieHus 10
SHEPTHUH.
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3
BUPKATOP B PEXKUMME 'EHEPAIIMU TOPMO3HOTI'O PEHTTEHOBCKOI'O U3JTYYEHUS

A.E. /Iyounos, H.A. E¢pumosa, B.U. Kapzun, M.B. Jloiixo,
E.A. Pacnos, B.JI. Cenemup

BriepBele co3maH W BBEIEH B AKCIUIyaTallMI0 MOIIHBIH BHPKATOP C MHOTOKPATHBIM IIPOJIETOM 3JIEKTPOHOB
CKBO3b ONTHYECKH TOHKYIO aHOAHYIO (PONBIY AJIS T€HEeparMy MOITHBIX HWMIIYIbCOB PEHTTEHOBCKOTO W3IYYCHUS.
Bupxkatop peann3oBaH Ha 6a3e IEKTPOHHOTO YCKOPHUTEIIS MPSIMOTO ACHCTBUS C MUTAHHEM OT MHAYKTHBHOTO HAaKO-
MUTENSI SHEPTHHU € IUIa3MEHHBIM IIpephIBaTeieM ToKa. [IpuBeeHs! pe3ynbTaThl 2-MEpHBIX CaMOCOTIIACOBAaHHBIX pac-
YeTOB JUHAMUKHU 3JEKTPOHHOIO IIydka B KaMepe BUpPKaTopa M OIpelesieHbl CIEKTPHl comyTcTByromero CBY-
n3nydeHus. [IpuBeneHs! Takke pe3yiabTaThl 1-MEpHBIX CaMOCOTJIACOBAHHBIX PAcUETOB JHHAMHUKHU 3JIEKTPOHHOTO
My4Ka C YUYETOM PaccesHHs Ha aHOJHOW ()OJIbre W ONpeAEIeHbI CIEKTPbl TOPMO3HOTO PEHTTEHOBCKOTO M3JIy4YEHHS.
IIpencraBiaeHsl pe3ynbTaThl MEPBBIX AKCIEPHMEHTOB IO HCCIECJOBAHHIO TOPMO3HOTO PEHTTEHOBCKOTO H3ITYYECHUS
BUpKaTopa a1 Toukoi (10 mxwm, Ta) u Toncroii (100 mxm, Ta) anonHO#M donbru. [{ns ToHKOH (onbru n03a peHTre-
HOBckoro usinydenus (Ey, >30 x3B) B 8 pa3 npeBbicuiIa 103y, IOIyYEHHYIO [IPU TOJICTOM aHOJE, a CPEIHSA SHEPIuUs
KBaHTOB cHu3MIach ¢ 80 1o 30 k3B.
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TEHEPUPOBAHME KOPOTKHUX MOLIHBIX CBU-MMITY.JIbCOB
B PEXKUME NPOCTPAHCTBEHHOT'O HAKOILIEHHSI JJEKTPOMATHUTHOM SHEPTUHA



A.A. Envuanunos, C.J[. Koposun, U.B. Ilezens, B.B. Pocmos

B Teopuu u 3KcriepuMeHTe HCCIel0BaHa BO3MOYKHOCTh N€HEPUPOBAaHUS KOPOTKUX, B HeCKoIbko BY-nepuonos,
MouHbpIX CBY—MMITyI5COB B NMPOTSHKEHHBIX HEOJHOPOTHBIX 3aMeIfonx cucremax tuma JIOB B pexume mpo-
CTPAHCTBEHHOTO HAKOIUICHHUS JJIEKTPOMArHUTHOM SHepruu. [lokazaHo, 4To MoIIHOCTH (opmupyemoro CBU-nm-
MyJIbCa HE OTPaHUYEHA MOILIHOCTBIO IEKTPOHHOTO IydKa. B 3KCIEpHUMEHTE C HUCMOJIb30BaHUEM MalorabapuTHOTO
CHJIBHOTOYHOTO 3JieKTpoHHOTO yckoputenss CMHYC-200 nonyuenst CBU—umMimysesl mmutensHocThio 0.6...0.7 HE
¢ MUKOBOI MoutHOCTRIO ~3 I'BT, mpu ko3 durmente nmpeodpaszoBanust o momHoctd 150...180% u KIIJ mo snep-
ran ~15%.
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CHARGED PARTICLE (CP) ACCELERATION BY AN INTENSE WAKE-FIELD (WF) EXCITED IN
PLASMAS BY EITHER LASER PULSE (LP) OR RELATIVISTIC ELECTRON BUNCH (REB)

V.A.Balakirev, LV.Karas’, V.I.Karas’, V.D.Levchenko, M.Bornatici

In the present paper the results from theoretical and experimental studies as well as from 2.5-D numerical simu-
lation of both the plasma WF excitation by either REB or LP and the CPWF acceleration are discussed. The results
of these investigations make it possible to evaluate the potentialities of the WF acceleration method and to analyse
whether it can serve as basis for creating a new generation of devices capable of accelerating CP at substantially
higher (by two to three orders of magnitude) rates in comparison with those achievable in classical linear high-
frequency (resonant) accelerators.

B HacTosme#t paboTe 00Cy)Ial0TCs pe3yabTaThl TEOPETUUECKUX U KCTIEPUMEHTAIBHBIX UCCIIeIOBAHMUI, a TaKkxkKe
2.5 — MEpHOTO YHCIIEHHOTO MOJIETHPOBAHUSI BO3OYKICHHUS KUIbBATCPHBIX BOJIH PEIATUBUCTCKUMH 3JIEKTPOHHBIMHU
CT'YCTKaMU WM JIA3€PHBIMU UMITYJIbCAMU U YCKOPEHMSI 3apsDKEHHBIX YaCTULl KWJIBBATEPHBIMU BOJIHAMHU. Pe3ynbTaThl
9TUX MCCIENOBAHUMI JAl0T BO3MOXHOCTh OLIEHUTH NEPCIEKTUBBI KMJILBATEPHOIO METOJA YCKOPEHUS U NPOaHAIN3H-
POBaTh €T0 BO3MOXHOCTH KaK OCHOBBI CO3JJaHHS HOBOW T'€HEPAILMH YCTPOICTB, CIIOCOOHBIX YCKOPATH 3apsKEHHBIC
YaCTHUIIBI C CYIIECTBEHHO 0ojiee BHICOKMM (Ha JBa - TPHU MOPSIKA) TEMIOM YCKOPEHHs MO0 CPaBHEHHIO ¢ KiIacchye-
CKHUMHU JIMHEHHBIMH BEICOKOYACTOTHBIMH (PE30HAHCHBIMH) YCKOPUTEIISIMH.

B miit po6oTi 00roBOpIOIOTECS PE3yIbTATH TEOPETUYHUX 1 EKCIIEPUMEHTAIbHUX JOCHIIKEHb, a TaKoX 2.5-
BUMIPHOTO YHCEIBHOTO MOJETIOBAHHSA 30Y/KCHHS KIJTbBATEPHUX XBHIIb PEIATUBICTCHBKMMHU €JIEKTPOHHUMH
3rycTKaMu abo Jla3epHHMH IMITyJIbCaMH Ta MPUCKOPEHHS 3aps/DKEHHX YAaCTHMHOK KUIBBATEPHUMHU XBHIISIMU.
PesynmpTaté 1UX OOCHIMHKEHB JAOTh MOXKJIMBICTH OINHUTH IEPCIEKTUBH KiIbBATEPHOTO METOAY HPUCKOPEHHS i
MIpoaHajIi3yBaTH HOr0 MOXIIMBOCTI SIK OCHOBH CTBOPEHHS HOBOi Te€Hepallii MPHCTPOIB, 3MaTHUX IMPUCKOPIOBATH
3apsAKeHI YACTUHKH 3 CYTTEBO OULTBII BUCOKHM (Ha ABa - TPU HOPSIKH) TEMIIOM IPUCKOPEHHS Y MOPIBHAHHI 3
KJIACUYHUMMU JIIHIKHUMHU BUCOKOYACTOTHUMHU (PE30HAHCHUMHU) MPUCKOPIOBAYaMHU
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KOJIJIEKTUBHOE YCKOPEHUE MOHOB IOJABUKHON
T'PAHULIEN PACOPEJAEJEHHOI'O BUPTYAJIBHOI'O KATOJIA
A.T. Jlvimaps

HpI/IBeI[eHBI PE3YIBbTATHI YUCIICHHOTO MOJCIIMPOBAHUA IMTOBECACHUA I'PaHUIBI PACTIPEACIICHHOT'O BUPTYAJIbHOT'O Ka-
TOJa IUIOCKOM TCOMETPHH, OIMMCAHBI PA3JIMYHBIC BAPUAHTHI YCKOPAKOMIUX CHUCTEM, IMO3BOJIAIOIIHNX HCIOJB30BaTh
ANIEKTPUIECKOE T0JI€ TPAHHUIIBI BUPTYAIBHOTO KaTo/ia IS KOJUIEKTUBHOTO YCKOPEHHUs HOoHOB. KauecTBeHHO 060CHO-
BBIBAETCS BO3MOYKHOCTb IIPOJOJIBHON U MONEPEYHOM YCTOMUYHUBOCTH YCKOPSAEMOI'O CI'YCTKa M YCTOMYMBOCTH CUCTEMBI
HOHHBIH CTYCTOK — yCKOpSIOLIas BOJIHA.
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ION ACCELERATION IN SCANNING WAKE-FIED ACCELERATOR
E.M. Latsko

We propose a concept of high-gradient acceleration in a Scanning Wake-Field Accelerator (SWFA). Advantages
inherent to this concept make it possible to create a compact accelerator with a stable, long-duration and controlled
acceleration in a wide range of velocities, that is very significant for ion acceleration with a small ratio Z;/M; (Z; is
the ionization state, M; — ion mass).
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ABTOPE30HAHCHOE YCKOPEHHME 3JIEKTPOHOBI'AYCCOBBIM ITYUKOM
B.II.Munanmees, C.I1.Cmenuna

IIpoBeneHo wmcciaeqOoBaHHE aBTOPE30HAHCHOTO YCKOPEHMS 3JCKTPOHOB B TIOJIE JIa3€pHOIO  aKCHAIBHO-
CUMMETPHUYHOTO TyYKa MepBoro nopsaka. [Tokazano, 9To Ha OJHOM U TOM XK€ WHTEpPBaJie TEMI YCKOPEHHS B ITyUKe
TIEPBOTO TOPSIIKA MOXKET OBITH BBIIIE, YEM B CIIydae IydKa HU3IIEH MOJIbI, IPH 3TOM A5 9 (HEKTUBHOTO YCKOPEHUS
HEOOXOIUMO, YTOOBI MOTIEPEUHBIC Pa3MEPhI FIEKTPOHHOTO MyYKa HE MPEBOCXOAMWIN 1/4 CyKEHHUS YCKOPSIOIIECTO Ta-
yccoBa Imyuka. /laHa omieHKa BO3MOXKHOCTH YCKOPEHHUS 3JIEKTPOHOB M3yICHHUEM BBICIIUX MO,
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BO3BYXJIEHUE UMITYJIbCOB IIOBEPXHOCTHBIX JIEKTPOMATI'HUTHBIX BOJIH JJIEK-
TPOHHBIMHU CTYCTKAMHU

10.0.A4sepkos, B.M.Axosenko

HccenenoBaHo nepexoqHOe U3JIy4E€HUE TOBEPXHOCTHBIX 3JIEKTPOMArHUTHBIX BOJIH HEPESTUBUCTCKUM 3JIEKTPOH-
HBIM CTYCTKOM, II€PECeKaroIINM TPAHHUIy pa3jiesia BaKyyM-IOIyHnpoBOAHUK. CTyCTOK MMeeT BHA DJUTHIICOHA Bpa-
IEHNs C PAaBHOMEPHBIM paclpeelieHUeM 3apsiia 10 00beMy U JBIXKETCS BIOJIb HOPMaJIU K IPaHUIIE pa3ielia Cpes.
YuTteHa quccunanus 3HEPIUU U3Iy4YeHHs B NOJyNpoBoAHUKE. [Ioka3aHo, YTO CHEKTp MEPEXOAHOI0 M3Iy4eHMs IIO-
BEPXHOCTHBIX BOJIH MMEET BUJ UMIIyJbCa, LIMPUHA KOTOPOIO COM3MEpPHUMA C €ro cpenHeid uyactoroil. IlosBneHue
MAaKCHUMYMOB CIEKTPaJIbHOU IJIOTHOCTH U3JIyYEHUS CBSI3aHO C BBINOJIHEHUEM OIIPEIEICHHBIX PE30HAHCHBIX COOTHO-
LICHUHA MEXIY pa3MepaMU CTyCTKa, JJIMHOM BOJHBI U3Iy4eHUs U JUIMHOM BonHbl Ban Kammnena. YcraHoBieHO, 4TO
CYIIECTBYIOT TaKHe 3HAYCHUS Pa3MEpOB CI'YCTKa, IIPH KOTOPHIX KO3(D(UIMEHT MOJIe3HOTO JICHCTBUS, paBHBIH OTHO-
LICHHUIO SHEPIUU U3JIy4EHUsI K CyMMAapHOW KMHETUYECKON SHEPIUH YaCTUL CI'YCTKA, UMEET MaKCUMYM.
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AKICHA TEOPISI TACOTPOHA

HO. I1. Bniox
OmnucaHo OCHOBHI (i3WYHI MPOIIECH 1 IXHI B3a€MO3B'SI3KH, III0 BU3HAYAIOTH CIIEIM(DiKy BIACTUBOCTEH MacoTpoHa —
I1a3Mo3anoBHeHoro xepena HBY BunpomiHioBaHHS, TPAHCIIOPTYBAHHS €IEKTPOHHOTO ITy4Ka B SKOMY
BiI0yBa€eThCsl 0€3 30BHINTHHOI'O MAarHITHOTO TOJIS.
THE QUALITATIVE THEORY PASOTRON
Yu. Bliokh
The basic physical processes and their interrelations defining specificity of pasotron properties are described. It is

a plasma filling source of UHF radiation in which the transporting of an electron beam is carried out without an ex-
ternal magnetic field.



([ < [0

11
SMEHIIEHHS ABEPAIIA VY JITH3I MOPO3OBA HLISIXOM YIOCKOHAJIEHHSA
CUCTEMH BBOAY ®OKYCYIOUUX ITIOTEHIIAJIOB

B.I. Bymenko, b.1. Iéanos

Po3pobnena xoMn'roTepHa MoieNb MIa3MOBOi JIiH3M Mopo30Ba, B SKiif MarHiTHI ITOBEPXHI € KBIMOTOCHITIAISIMH
eJIEKTPUYHOTo moJisi. HaBeneHi pe3ynbTaTH KOMI'IOTEPHOTO MOJENIOBaHHs (DOKyCyBaHHs 10HIB i3 oOyikoM ix
MO3/I0BKHBOTO, PAIialIbHOTO Ta a3iMyTajbro pyxy. Y TBOPEHA ONTHMI3allisi MarHiTHOTO Ta €JIEKTPUYHOTO IOJIIB IO
BEJIMYMHI Ta PO3MOBCIOKEHHIO y TpocTopi. [IpoMosenboBaHnil BIUIMB AHUCKPETHOTO PO3IOJUTY TOTEHIaliB Ha
(hokycyBaHHS 10HIB Ta PO3TILIHYTI MOB'sI3aHi 13 IIUM abepartii. 3 METOr0 3MEHIIEHHsI abepalliii MPOMOHYETbCS O1IbIIT
JIOCKOHAJIa cXeMa BBOJY Y IJIa3My (POKyCYIOUMX MOTEHITiaTiB.

DECREASING OF ABERRATIONS IN MOROZOV'S LENS BY IMPROVEMENT
OF ITS FOCUSING POTENTIAL INPUT SYSTEM

V.I. Butenko, B.I1. Ivanov

A computing model of Morozov plasma lens where magnetic surfaces are equipotentials of electric field is de-
veloped. The results of computing simulation of ion focusing are presented with account of longitudinal, radial and
azimuthal motion. The optimization of magnetic and electric fields was carried out in respect of their quantity and
space distribution. The influence of discrete potential distribution on ion focusing was simulated, and corresponding
aberrations are investigated. To the aim of aberrations decreasing, it is proposed more perfect scheme of the focusing
potentials input into the plasma lens.
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OCOBEHHOCTH ®OPMUPOBAHUSI OFBEMHOI'O 3APSIJIA B CHJIBHOTOYHOM
IJIASMEHHOM JIMH3E

A.M.3aeanos, B.H.I'opuixos, A.A.I'onuapoe

IIpuBonsATCS pe3ynbTaThl KOMIIBIOTEPHOIO MOJAEIUPOBAHUS MPOLIECCA YCTAHOBIEHUS CTALIMOHAPHBIX COCTOSIHUH
B CHJIBHOTOYHOM 3JIEKTPOCTATHUECKON IUIa3MEHHOH JIMH3E, IJIa3MEeHHas cpefa KOTopoi oOpasyeTcs HIMpoKoamep-
TYpHBbIM HOHHBIM IIy4KOM U 3JIEKTPOHAMU BTOPUYHON MOHHO-3JIEKTPOHHOM 3MMCCHU. B MaTemaTHuecKod MoJenu
YUUTBIBAINCH KOHKPETHBIE MapaMeTphl IIa3MEHHOHN JIMH3BI, HCIOIb3YeMO B SKCIIEpUMEHTaX. Y CTAHOBJIEHO 0o0pa-
3oBanue B o0beme I[1JI c0uCTON ANIEKTPOHHON CTPYKTYPHI, ONIPEAETIsIEMO HEOJHOPOIHBIM XapaKTepOM pacrpee-
JICHHU BHCUIHETO IIOTCHIIMAaJIa Ha 3J'ICKTpOI[aX-¢)I/IKcaTOan 1 U30JIMPYIOIIETO MArHUTHOTO ITOJIA.
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PO BILINB IVIA3SMOBUX HEJTHIMHOCTEN HA 35YKEHHA KOJIMBAHb EJIEKTPOHHAM
IIYYKOM Y KOPOTKOMY INJIASMEHHOM PE30OHATOPI

Al Toacmonyscckuii

VY KiHETHYHOMY HAaOJIDKEHHI MPOBEJCHE TEOPETHYHE JOCHIIKEHHS IMHAMIKN 30y/DKCHHS KOJMBAaHb IIOTOKOM
CJIEKTPOHIB Y KOPOTKOMY ITa3MOBOMY pE30HATOpi. AHANITHYHO BHW3HAYCHI 30HM TeHepamii Ta SQEKTHBHICTH
B3a€EMOJIi1 ITydYKa 3 TOJIEM PE30HATOpa B 3aJICKHOCTI Bif (i3WIHUX mapaMeTpiB cucteMmu. [10ka3aHo, IO HASBHICTH
3BOPOTHHX XBWJIb iCTOTHO 3MIHIOIOTH NMHAMIKy 30y[DKCHHs KOJWBaHb. LIIISIXOM YHCENBHOTrO aHali3y OUHAMIKH
YacTOK 1 MOJIB IIOKAa3aHO, IO BpaxyBaHHS IUIa3MOBHX HEJTiHIHHOCTEH NPHBOOUTH OO 3MCHILCHHS 3HA4YCHb
CTalliOHApHOT aMIUTITyAu 30YIDKEHOrO MOJIs, TPYMYBaHHIO 1 3aXOIUICHHIO YaCTHHOK IUIa3MH Yy BY3JaxX 30yIKCHHX
CTOSIYMX XBWIb. OTPUMAHO OIIHKY 3aCTOCOBHOCTI MOJIEJIi PE30HATOPa 3alIOBHEHOTO IIA3MOI0 — 3HAaWAEH] 3HaUYeHHS
napaMeTpiB CHCTEMH INMPU SKUX BiIOYBaeThCs 3aXOIUICHHS YACTHHOK IMydKa i MUIa3MH MOJIEM MPSMOI i 3BOPOTHOL



XBHII, IO MPUBOIUTH JO BUHOCY YACTHHOK ITyYKa i TIa3MHU 3 00JIacTi B3a€MOIIi, K Yepe3 BUXIAHUH, Tak 1 depe3
BXIJTHHI TOPIIi pe30HaTOpA.

ON THE INFLUENCE OF PLASMA NONLINEARITIES ON EXCITATION OF OSCILLATIONS
BY AN ELECTRON BEAM IN SHORT PLASMA RESONATOR

A.P.Tolstoluzhsky

In kinetic approximation we carried out the theoretical investigation of dynamics of oscillations' excitation by
electron beam in the short plasma resonator. The generation zone and the efficiency of interaction between beam and
resonator field are analytically determined depending on physical properties of the system. It is shown that the pres-
ence of backward waves essentially changes the dynamics of oscillations' excitation. The numerical analysis for dy-
namics of particles and fields was used to show, that the accounting of plasma nonlinearities leads to decrease the
values of stationary amplitude of excited field, to particles grouping and plasma particles capturing in junctions of
excited standing waves. It is obtained the applicability evaluation for the model of resonator filled by plasma - the
values for system parameters are found, at which occurs the capturing of beam particles and plasma particles by field
of direct and backward wave, that leads to ejection of beam particles and plasma particles from interaction region,
both through output end, and through entrance end of the resonator
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SKCHEPUMEHTAJIBHOE UCCJIEJOBAHUE MPOXOXKIEHUA MUKPOBOJHOBOTI'O
M3JIYYEHUSA CO CTOXACTUYECKH IPBITAIOIIENA ®A301W (MBACII®)
B CBEPXILJIOTHOM ILJTA3ME

A.®. Anucos, AM. Apmamowkun, H.A. 3azpedenvnvtii, H M. 3emnanckuii, B.U. Kapacy, A.b. Daiinoepe,
C.U. Conooosuenko, A.D. Hlmanwo

B miit ctarTi HaBeneHI pe3yabTaTH E€KCIEPUMEHTAIBLHUX OCHIPKeHb MPOXOIKEHHS B IJIa3Mi pPi3HOMaHITHOL
TYCTUHH PETYISIPHUX Ta CTOXAaCTHYHHUX €JIEKTPOMATHITHUX XBHJIb. MU pO3TIISIHYJIN MOMIMPEHHS B 00MEXeHii mia3mi
HaaAKpUTHYIHOI rycTHHU K MBBCC®, Tak i perymsipHHX eleKTpOMAarHiTHUX XBWJIb. JlOCTiKEeHHS 3alie)KHOCTEH
KoedilieHTa IPOXOHKEHHS BiPI3Ky IIa3MOBOTO XBHJICBOA BiJ THITY BUIPOMIHIOBAHHS [MOKA3aJ0, 110 30YyHKEHHS
Ta MPOXOJKEHHS MOHOXPOMATUYIHOTO TOJISI CYTTEBO OCJIa0JIeHe, TPOXOHKEHHS K BUIIPOMIHIOBAHHS 31 CTOXaCTUIHO
cTpubarodor0 (a30l0 CHWIBHO 3alIeKHUTh BiJl TYCTHHH IUIa3MHU. Pe3ynapTaTh eKCHEPUMEHTAIBHUX JOCTiKEHb
3HaXOMATHCS B 33JIOBUIBbHIN y3TOPKEHOCTI 3 BUCHOBKAMHU TEOPETHYHUX JAOCITIIKEHb.

EXPERIMENTAL STUDY OF A PROPAGATION OF MICROWAVE
WITH STOCHASTIC JUMPING PHASE (MWSJP) IN OVERDENSE PLASMAS

A.F. Alisov, A.M. Artamoshkin, 1.A. Zagrebelny, NM. Zemlyansky, V.1. Karas’,
Y.B. Fainberg, S.I. Solodovchenko, A.F. Shtan’

In this paper the experimental study results on the regular and stochastic electromagnetic wave propagation in a
different density plasma are presented. We considered in a bounded magnetized plasma a propagation of a micro-
wave with stochastic jumping phase as well as the regular electromagnetic waves. Our studies of a dependence of the
penetration coefficient (PC) of a plasma waveguide piece of radiation type shown that both monochromatic electro-
magnetic wave excitation and propagation is essential weakened and the MSJP propagation depends strong on
plasma density. The experimental study results are content with the theoretical investigation conclusions.
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WHISTLER WAVE EMISSION BY A MODULATED ELECTRON BEAM
ON A METAL-PLASMA BOUNDARY

1.0.Anisimov, O.1.Kelnyk, C.Krafft, T.V.Nychyporuk



The transition radiation of a_thin modulated electron beam injected from a conducting plane into a plasma along
an_arbitrary magnetic field normal to that plane is calculated. The radiation field is formed as a result of the interfer-
ence of three waves with different wave vectors. The radiation pattern is mainly determined by one of those waves,
depending on the parameters of the model.
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EVOLUTION OF ELECTRONS’ DISTRIBUTION FUNCTION DURING THEIR INTERACTOIN
WITH PLASMA: NUMERICAL SIMULATION

L.0O. Anisimov, S.M. Levitsky, D.V. Sasyuk, T.V. Siversky
Taras Shevchenko National University of Kyiv, Radio Physics Faculty, Kyiv, Ukraine, ioa@univ.kiev.ua

One-dimension numerical simulation of the beam-plasma system was carried out using the big-particles-in-cells method. In-
stantaneous velocity distribution of the beam electrons depending of the distance from injector was received. The distribution
function was found to be oscillating and strongly irregular. This result corresponds with the data of the previous calculations and
laboratory experiments. After averaging over the sufficiently long time interval the distribution function becomes smoothed and
similar to a plateau that was observed in the laboratory experiments.
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NUMERICAL SIMULATION OF THE BEAM-PLASMA
TURBULENCE SPECTRUM EVOLUTION FOR WEAK BEAMS

1.0.Anisimov, T.V.Siversky

The results of the numerical simulation of weak non-relativistic monochromatic beam interaction with plasma are
introduced. The modified PDP1 package for one-dimensional plasma systems simulation was used. Evolution of the
phase portrait and electric field distribution during beam-plasma turbulence was investigated. Plasma oscillations
spectra were obtained. Their temporal and spatial evolution was studied.
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KIJASHKO-PIKOVSKY-RABINOVICH NOISE GENERATOR:
COMPUTER SIMULATION AND EXPERIMENT

L.O. Anisimov, A.V. Schur, T.V. Siversky

Characteristic regimes of Kijashko-Pikovsky-Rabinovich (KPR) noise generator were investigated on the basis of
analytic theory and numerical simulation. Previously unknown regimes were found out. Modified circuit of KPR
noise generator using the operational amplifiers was developed. Signal waveforms were measured. Several regimes
of KPR noise generator predicted by simulation were experimentally verified. Especially the relaxation regimes for
large gain factors of the operational amplifier were obtained.
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NONLINEAR TRANSITION RADIATION OF THE MODULATED ELECTRON BEAM
FROM THE SHARP VACUUM-PLASMA BORDER

1.0.Anisimov, O.1.Kelnyk, V.K. Tyazhemov
The transition radiation of the radially unbounded modulated electron beam on the sharp vacuum-isotropic

plasma boundary is studied up to quadratic nonlinearity approximation. Solution for the second harmonic radioemis-
sion and stationary forced fields is considered in details.
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DEFORMATION OF THE PLASMA CONCENTRATION PROFILE DUE FIELD
OF THE MODULATED ELECTRON BEAM: NUMERICAL SIMULATION

1L.0O. Anisimov, O.1. Kelnyk, T.V. Siversky, C.V. Soroka

Deformation of the concentration profile of the weakly inhomogeneous plasma due to the modulated elec-
tron beam was studied via computer simulation using big-particles-in-cells method. At the first stages the
electric field increase in the local plasma resonance region was observed. It resulted to the density cavity for-
mation. For the isothermic plasma the density cavity transformed into the plasma concentration jump. For
plasma with the hot electrons ion-acoustic turbulence was observed at the late time points.
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O POJIM DJIEKTPOMATHUTHBIX B3AUMOJIEMCTBUI
B IMHAMUWKE MOIIIHBIX ATMOC®EPHBIX BUXPEM

C.H.Apmexa, E.I'onvopaiix, H.C.Epoxun

[IpoGmema 3aposkIcHUS, YCIICHAS W YCTOHYHBOTO CYIISCTBOBAHHS MOIIHBIX aTMOC(EPHBIX BUXPEH THIA TPO-
MUYECKUX IMKIOHOB, yparaHOB M TOPHAJ0 MMEET KaK OOJBIIOE TCOPETUYECKOE, TaK W MpaKTHUECKoe 3HaueHue. B
HaCTOSIIeH padoTe cAenaHa MOMbBITKA C SAWHBIX TO3UIUIA B3TJITHYTh Ha 3TH KPU3UCHEIC SBICHUS C YUYETOM BaXKHOM
POJIH AIIEKTPOMArHUTHBIX CHII. PaccMOTpeHa 3IeKTpOMarHuTHas MOJIeNb Tpornnieckux mukinoHoB (TLI), Bkmodaro-
1as I1a3MoIo00HbIe moacicTeMbl. OOpalleHO BHIMAHHUE Ha IIETBIH P OOIMECH3BECTHRIX BaYKHBIX HAOIIOATEITh-
HBIX JTAaHHBIX U JOMOJHHUTEIBHBIX KOCBEHHBIX (DaKTOB, KOTOPBIC HE OOBSCHIIOTCS OOUICTIPHHATHIMU YHCTO TEPMO/IU-
HAMHIYECKIMH U THIPOANHAMIYECKIUMHE TeopusiMu T1I.
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FEATURES OF DYNAMICS OF THE INSTABILITIES AT PRESENCE MULTIPLICATIVE FLUC-
TUATION

V.A. Buts, A.V. Buts, S.A. Serikov

Dynamics of systems, which parameters are subject to random influences, is considered. The random affect can
be as external, and be caused by own chaotic dynamics of system. The important features of dynamics of such sys-
tems are allocated: their behavior has an intermittence character; in these systems (even linear) the properties char-
acteristic for a stochastic resonance can be shown; instability, which are caused by noise, practically are not stabi-
lized by nonlinearities.
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PARAMETRIC STOCHASTIC INSTABILITY OF CONNECTED OSCILLATOR

V.A. Buts, I. K. Kovalchuk

Oscillators are used for investigation different physical processes, for example, oscillation in plasma, modeling of
continuous medium ets. The large interest is fluctuation influence on oscillation processes. It is well known that mul-
tiplicative fluctuation causes the instability in thus systems. We investigated the systems of two and three connected
oscillators. We have shown that it is possible considerably to increase the increment of this instability. The condi-
tions when this is possible are obtained. The numerical simulation of processes in the system of two and three con-
nected oscillators was carried out. Oscillation increment was increasing when correspond conditions were per-
formed.
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STABILIZATION OF BEAM INSTABILITY AS A RESULT OF DEVELOPMENT
OF LOCAL INSTABILITY IN WAVE-WAVE INTERACTION

V.A .Buts, I.K. Kovalchuk, E.A. Kornilov, D.V. Tarasov

The new mechanism of stabilization of beam instability is proposed. The considered mechanism plays a special role at sta-
bilization of beam instability in plasma systems with small size of interaction area of a beam of particles with field of exited
waves. The basis of this mechanism is the process of three-wave decay with participation of a wave which easily abandons the
field of interaction and also the process of chaotization of the fields at nonlinear interaction of waves.
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HIGH NUMBER HARMONIC EXITATION BY OSCILLATORS
IN PERIODIC MEDIA AND IN PERIODIC POTENTIAL

V.A. Buts, E.A. Kornilov

The some results of theoretic and experimental investigations about excitation high number harmonics by non-
relativistic oscillators are represented in this report. Were shown that in media, which has even small periodic het-
erogeneity of dielectric permeability or potential, non-relativistic oscillators can radiate as relativistic particles. They
can efficiency radiate high number harmonics. The theory as one particle radiation as selfconsistent nonlinear theory
radiation of oscillator ensemble was created. The experimental results confirm the main results of theory. In particu-
larly, there was exited ultraviolet radiation in experiment, when on a crystal intense ten-centimetric radiation was
acting.
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WHISTLER WAVES SELF-FOCUSING IN LABORATORY AND IONOSPHERIC PLASMAS
IN DENSITY TROUGHS

T.A. Davydova, A.l. Yakimenko

Stationary self-focusing of whistler waves, which propagate along magnetic field with frequencies below half
electron-cyclotron frequency is considered in the framework of two-dimensional generalized nonlinear Schroedinger
equation. It takes into account electrostatic wave component of whistler waves and nonlocal nonlinearity caused by
plasma heating during intense whistler wave propagation, which may be essential in laboratory plasma and in iono-
spheric experiments. Necessary conditions for stationary nonlinear self-trapping in self-sustained waveguides are
found and their stability confirmed both analytically and numerically.
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PA3BUTUE ®UJIAMEHTALIMOHHOW HEYCTOMYUBOCTHU I1PU B3AU-
MOJIEMICTBUU MOILIHOT'O JIASEPHOI'O UMITYJIbCA CO CBEPXKPU-
TUYECKOM ITIJIABMOM

H.B. Enxuna, B.J1. JIesuenxo

B paMKax KMHETHYECKOTO MOAEINPOBAHUS B3aMMOJICHCTBHUS JIA3EPHOTO UMITYJIbCa CO CBEPXKPUTHUYECCKOM IIa3-
MOH HCCIeTyI0TCs TIPOLECCHl Pa3BUTHS (PrIIaMEHTAMOHHON HEYCTOIYMBOCTH, CBSI3aHHON ¢ aHW30TPONMEeH QYHKINU
pacmpezeneHus 0 UMITyJIbcaM ITydKa OBICTPBIX 3JIEKTPOHOB, YCKOPCHHBIX JIa3€pHBIM MMILYJILCOM C IIOBEPXHOCTH
BriyOp mumeHn. OOcyknaeTcsi BOSMOXKHBIN CLEHApUil pa3BUTHS (HIaMEHTAIIMOHHON HEYCTOWYHMBOCTH, IPEUIO-
JKCHHBIM C y4eTOM OCOOCHHOCTEH B3aMMOJIEHCTBHS JIA3EpPHOTO M3IydeHHUs ¢ muia3Moil. Ocoboe BHHUMaHHE Y/CIEHO
0COOCHHOCTSIM TIOBEJICHHUS TUIA3MEHHBIX HOHOB HA ITO3/IHUX CTaJHAX B3aUMO/ICHCTBHA.



28

29

OO0CyXIatoTcst pe3yabTaThl TEOPETHIECKOTO HCCIICIOBAHMS M YHCICHHOTO MOJAEINPOBAHUSI HOPMAIBFHOTO W Ha-
KJIOHHOTO Ta/ICHHSI Ha TPAaHUIly pa3zieNa BaKyyM-TUIa3Ma CBEPXKPUTHUYECKOH IIIOTHOCTH JIMHEHHO ITOJISIPU30BAHHBIX
3JIEKTPOMArHUTHBIX BOJH. [ JTaBHBIE pe3yNbTaThl HAIIMX MCCIICIOBAHUN Cileayomye: (a) Ipy paccMaTpUBaeMbIX Ma-
pameTpax ko3¢ durrenT npoHukHoBeHHs (KIT) MUKpOBOIHOBOTO M3IIy4eHHsI CO CTOXACTHYECKH IphIratonmier azon
(MUCITI®) Ha mopsiIoK BbImIe, YeM Ko3(pUIMEHT MPOHNKHOBEHNUS IIUPOKOIIOJIOCHON PEryJIsIpHOI 3JIeKTPOMArHUT-
HOH BOJIHBI C TaKOW K€ CIEKTpalbHOH IIoTHOCTHhIO Kak y MUCII®; (aa) ocoOeHHO NMpW HAKIOHHOM IaJCHUH
MUCII® HarpeB 371eKTPOHOB HanOosee CYIISCTBEH M KPOME TOTO JJIEKTPOHHAs (PyHKIHMS paclipeaeieHHs HMeeT
BBICOKOBHEpreTHYeCcKne «XBOcTh». Takoe anomansHoe noBeneHne KII u 3neKTpoHHOro HarpeBa CBSA3aHO C IIPBI-
raroreit pazoit MUCIIO.

B miif crarri OOrOBOPIOIOTBHCS PE3YAbTATH TEOPETHYHOTO JOCHI/DKEHHS 1 YHCEJHFHOTO MOJAECTIOBAHHS
HOPMAJIBHOTO 1 TOXMJIOrO MAaXiHHA Ha MEXYy pO3IUly BaKyyM-IUIa3Ma HAAKPUTHYHOI TYCTHHM JIHIHHO
MOJIIPU30BAHUX €JIEKTPOMArHiTHUX XBWJIb. | OJIOBHI pe3ynbTaTH HAIIMX AOCIIUKEHb Taki: (a) IpH pO3TIISAyBaHHX
nmapameTpax koedimieHT npoHukHeHHS (KII) MIKpOXBHICBOIO BHIIPOMIHIOBAHHS 31 CTOXAaCTHYHO CTPHUOAOUYOIO
¢azor0 (MXBCC®) Ha mopsmoKk BuIIe, HDK KOe(]IiEHT NPOHUKHEHHS IIHMPOKOCMYTOBOi PperyssipHOI
€JICKTPOMArHITHOI XBWIII 3 TaKOIO )X CHEKTpanbHOI TycTHHO K y MXBCC®; (aa) 0cobnMBO NpH MOXHIOMY
naninai MXBCC® narpiBaHHs €JIEKTPOHIB HaiOUIBII CYyTTEBE 1 OKPIM IIBOTO €JICKTPOHHA (PYHKIISI PO3MOITY Mae
BHUCOKOGHEPIeTHYHI «XBOCTH». Taka aHomMambHa mnoBeninka KII 1 enekTpoHHOro HarpiBaHHA TIOB s3aHa 31
ctpubaroyoto dazoro MXBCCD.
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FORMATION OF STEADY - STATE NONEQUILIBRIUM DISTRIBTIONS
OF THE COULOMB INTERACTING - PARTICLES

V.I. Karas', L.F. Potapenko

CronHOBUTEIbHAS JAWHaMKMKa 4aCTUIl B TAKUX CUCTEMAX MCCIICJO0BaHa C MCIOJb30BAHUEM ITPOCTPAHCTBEHHO O~
HOPOJAHOI'O0 MHTCTpaia CTOJIKHOBEHHH B (bopMe J'IaHz[ay 401051 (DOKKepa-HJIaHKa, KOTOPBIC ABJIAOTCA MOJACIBIO UHTC-
T'paixa CTOJIKHOBEHHH BOJ'ILI_[MaHa JJI TPOU3BOJIBHBIX MMOTCHIHAJIOB BSaHMO,HGfICTBHH, COOTBETCTBYIOIIHUX MaJioi Ire-
pcaadyc umiyjibCa MpU CTOJIKHOBCHUAX YaCTHUL. HOKa3aHO, YTO NPUHOUIIUAIBHBIM YCJIOBHUEM JIs1 CYHICCTBOBAHUA
CTAallMOHAPHOI'0 HEPAaBHOBECHOT'O PACIIPEACIICHHUA SABJIACTCA HAJIUYNC B UMITYJIbCHOM IPOCTPAHCTBE COOTBECTCTBYIO-
UM O6p330M HaMpaBJICHHOTO MOTOKA YaCTHUILl WJIN SHCPI'HUHU. CTaI_[I/IOHapHOG JIOKAJIbHOC paclpeacjiCHUC CYHICCTBYCT
B IPOMECIKYTKEC UMITYJIbCOB MCKAY UCTOYHUKOM U CTOKOM SHEPrun U UMECT q)OpMy CTCIICHHBIM O6p330M criaaaro-
H.[eﬁ (byHKLII/II/I. HOJ’Iy‘IGHHHe pe3yjabTaThl MOTYT OBITh HCIIOJIB30BaHbI Ul IpeACKa3aHus NOBCACHUS IMOJYIIPOBOA-
HHKOB C BHEITHEH HIIN BHy’I‘peHHeﬁ MMPpOBOAUMOCTBIO IO ,I[GﬁCTBI/IGM IIOTOKOB YaCTHII.

3iTKHEHeBa AWHAMiKa YaCTHHOK B TaKMX CHCTEMax JOCIIJDKEHA, BUKOPHUCTOBYIOUHM HMPOCTOPOBO OIHOPIAHHNA
iHTerpan 3itkHeHb y Gopmi Jlanmay abo dokkepa-Ilnanka, ski € MOJeIUIO iHTErpaia 3iTKHEHb BonbpiMaHa uis
JOBUTPHUX TOTCHINATIB B3a€MOJil, IO BIAMOBIJAIOTh Malifl Tepegadi IMIyIbCY NPH 3ITKHEHHSIX YaCTHHOK.
[Noka3zaHo, 0 MPUHIUIIOBOIO YMOBOIO JUIsl iICHYBaHHs CTalliOHAPHOTO HEPIBHOBAXKHOTO PO3MOALTY € HasBHICTH y
IMITYJIBCHOMY TIPOCTOpi BiAIOBITHAM YHHOM CIIPSIMOBAaHOTO TIOTOKY YacCTHHOK a0o eHepril. CramioHapHHN
JIOKAJBbHUAN PO3MOALT iCHY€E B MPOMDKKY IMITyJIbCIB MIXK JDKEPEJIOM Ta CTOKOM €Heprii Ta Mae (popMy CTYIICHEBHM
yrHOM crazarodoi ¢yHkmii. OTpuMmaHi pe3ynbTaTH MOXYTh OyTH BUKOPHUCTaHI ISl Iiepef0adeHHs MOBEMiHKH
HAIIBIIPOBITHHUKIB 3 30BHIIIHHOI0 200 BHYTPIIIHBOIO MTPOBITHOCTO i/ Ji€F0 MOTOKIB YaCTHHOK.
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ON THE MECHANISMS OF STRONG MAGNETIC FIELD EXCITATION AT THE INTERACTION
OF ULTRAINTENSE SHORT LASER PULSE WITH AN PLASMA TARGET

V.I. Karas®, O.V. Batishchev, M. Bornatici

C nmomoIpo 2.5 — MEPHOTO YHCICHHOT'O MOJAEIMPOBAHUS METOAOM MaKpOYacCTHIl MOKHO HAWTH IPOCTPAHCT-
BEHHOE U BPEMEHHOE pacIpeelieHe MarHUTHOTO 1oJis 0e3 MCIIOIB30BAHUS MTOATOHOYHBIX ITApaMETPOB B OTIIHYHE
ot oberynoro [Jnx[JT wmexanusma. C apyroit cTOPOHBI, TeOpeTHUECKasi MOJIEIb I'€HEpPAlMH MATHUTHOTO MO,
npeanoxenHas P. CynanoM, Henoaxoasmas. Tak kak 3Ta MOJEIb COOTBETCTBYET OUEHb OOJIBIIOMY OTHOIICHUIO
TLIOTHOCTH TLIA3Mbl K KPUTHUECKOM TIOTHOCTH, BKJIaj, o0ycnosiennbiii Mexanusmom [nx[T | mecymectsen.

3a nomoMoror 2.5 — BHUMIPHOTO YHCEIBHOTO MOJENIOBAHHS METOJOM MAaKpPOYACTHHOK MOJXKHA 3HAWTH
MIPOCTOPOBUM Ta YacOBHH PO3MOJI MarHiTHOTO MO 0e3 BUKOPHUCTAHHS BUIBHHMX IapaMeTpiB Ha BiAMIHY Bif
spuyaitnoro [Jnx[J7 mexanismy. 3 inmoro 60Ky, TeopeTudHa MOJE/b TeHEpallii MArHITHOTO TOJIs, 3aMPOTNIOHOBAHA
P. Cynanom, He migxonsma. L{s1 Mozens BiAMOBiAa€e Jy’Ke BEIMKOMY BiJHOIIEHHIO TYCTHHH IIa3MH 0 KPUTUYHOI
T'YCTHHH i HECYTTEBICTh BHECKY, 06yMoBneHoro Mexanizmom [Inx[1T .
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NONEQUILIBRIUM ELECTRON DISTRIBUTION FUNCTIONS INDUCED
BY FAST IONS IN SEMICONDUCTOR PLASMA

V.P. Zhurenko, S.1. Kononenko, O.V. Kalantaryan, V.T. Kolesnik, V.I. Muratov

The results of experimental investigations of distribution functions of nonequilibrium electrons induced by H"
and He" ion beams with energies 1-2,25 MeV in solid-state plasma of Ge, GaAs and CdTe semiconductors are pre-
sented. It is shown, that distribution functions have a power-law character with one power index on the whole elec-
tron energy range of 5+100 eV being investigated; the corresponding power indices are presented. The yields of sec-
ondary electron emission induced by He" ions are measured.
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BBIYMCJUTEJBHBIA SKCITEPUMEHT IO UCCJEJTOBAHUIO CJOKHBIX CUTHAJIOB
B KOMIIIOTEPHO! JIABOPATOPUM

C.C. Kocmuna

In report some questions of designing of computer laboratories- problem-oriented program complexes intended
for realization of research and training with reference to a subject area of forming and processing of complex signals
at absence and presence of additive or multiplicative interferences and other distortions of a signal are considered.
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HEPABHOBECHBIE PACIIPEJIEJIEHUA 3JIEKTPOHOB
B TBEPJOTEJIbHOM IJIASME 1 HEDKCTEHCUBHAS TEPMOJIMHAMHAKA

B.U. Kapacws,B.E. Hosukos

[TpucyTcTBHE HCTOYHMKOB M CTOKOB IMPHBOJIHUT K POPMHUPOBAHHIO HEPABHOBECHOTO COCTOSIHUS B IPOCTPAHCT-
BEHHO OJJHOPOAHBIX CHCTEMaX, 00JIaafoIero CTEIIEHHBIMU aCUMITOTHKaMU. [ToydeHo penieHre KHHETHIEeCKOTo
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ypaBHeHI/Iﬁ JJIA 3JICKTPOHOB, PACCECHUBAIOIINXCA Ha aKyCTHUICCKUX (i)OHOHaX B TBEPAOM TCJIC U TOKAa3aHa CBA3b CTC-
ICHHBIX ACCUMIITOTUK peH.IGHI/Iﬁ C NIOTOKAMH YaCTUIl WIN SHCPTHUH, BOSHUKAIOIINMU B (baSOBOM MMPOCTPAHCTBE. B
pa60Te pa3pa6aTLIBaeTc>1 HCOKCTCHCHUBHAsA TCPMOANHAMUKA HepaBHOBeCHOﬁ TBepI[OTCJ'ILHOfI I1a3Mbl ¢ ICTOYHHKA-
MU U CTOKAaMU 1 MPUBCJCHA 3aBUCUMOCTb ITOTOKA B (1)a3OBOM MPOCTPAHCTBE OT MMapaMeTpa HEIKCTCHCUBHOCTHU TEP-
MOAWHAMHUKHU Tcammca.
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K TEOPUM IIYYKOBBIX OBPATHBIX CBSI3EMl B TEHEPATOPAX
C BUPTYAJIBHBIM KATOJOM

H.U. Mazoa, A.B. Ilawenxo, C.C. Pomanos, U.H. Illanoea, B.E. Hosukos

PaccmoTpena camocoriiacoBaHHasl HECTAI[MOHApHAs MOJETh ITyYKOBOKW 00paTHOMN CBSA3M B MPHOOPAx C BUPTyalb-
HBIM KaTogoM (BK), ucmonp3yromast HEyCTOHYMBOCTh TIOTOKA B KAaTOJ-aHOJHOM IPOMEXKYTKE W HEJHMHEHHOE B3au-
MoelicTBre yacTtull ¢ konebanusmu BK. HenmneliHbie mporiecchl B 3TUX 007acTSIX OMUCHIBAIOTCS HA OCHOBE B3au-
MOJICHCTBUS CBsI3aHHBIX reHepaTopoB Bau nep Ilons - Ay ¢umnra.
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IMPOHECCHI C OBOCTPEHMEM U JJPOBJIEHHUE MACIHITABOB B IIVIASMEHHO-ITOJIEBBIX
CTPYKTYPAX

C.B. Aoamenko, A.B. Ilawenxo, H.H. Illanosan, B.E. Hoeukos

ITpoananu3upoBaHO pacpPOCTPaHEHHE TEILIA MO HIEKTPOHHON CHCTEME ITPH BO3ACHCTBUU HAa HEE C TIOBEPXHOCTH
MIOTOKOB HEPTUH M U3y4YEHHI Mpoliecchl ¢ obocTpeHneM. [Ipy BRIMOJTHEHNH HEKOTOPHIX YCIOBHHM Ha MOTOKH 3JIEK-
TPOHOB M MOHOB B CHCTeMe ypaBHEHHUss MakcBella U ypaBHEHHH Cpebl C LMIMHAPHYECKON U c(hepruuecKoil cum-
METpHe BO3HMKAIOT KBAa3WCTALIMOHAPHBIC IUIA3MEHHO-IIOJIEBBIC CTPYKTYpPHI C IPOCTPAHCTBEHHBIM MAacCIITaObOM,
YMEHBIIAIOUTIMCS OT Hepudepun K 1eHTpy. Takoe apobiaeHne MacmTaboB IPUBOIUT K CYIIECTBEHHOMY yBEIHYe-
HHUIO TI0JIS ¥ €r0 HEOJHOPOJHOCTH.
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OCOBEHHOCTH YCKOPEHHUS U HATPEBA 2JIEKTPOHOB
B TYYKOBO-IIJTASBMEHHOM PA3PAJE

0.®. Kosnuk, E.A. Kopnunos, H.C. Iledenko, H.®. Xapuenxo

IIpuBeneni pelynpTaTé JMociikeHb NpUcKopeHHS (10 80 xeB) wactunm (mo 10 %) edexTpoHiB mimasmMu Ta
HarpiBy eNeKTpOHiB My4koM (3 eHeprieto 5 keB, ctpymom 10 100 MA) B marHiTHOMY momi 10 0.2 T 3 MTBHICTIO
IIa3MH Qpe ~ 10" en/cm’. BusHauena o6macTh JOKami3amii MPUCKOPEHHX EIEKTPOHIB 10 PEHTTCHIBCHKOMY
BUIPOMIHIOBAaHHIO 13 IIyYKOBO-IUIa3MOBOTO po3psiny. llpuBemeHa pmiarpamMa HampaBlI€HOCTI pyXy BHCOKO
EHEePreTUYHUX EJIEKTPOHIB B IyYKOBO-IUIA3MOBOMY PO3PSIi , PyXalOThCS Ha 3yCTpid Mydky. JlociikeHo po3moain
aMILTTYAn 30y/KyBaHMX HaJ BHUCOKOYACTOTHHUX KOJIMBaHb B3JOBXK pyxy mydka. [lokazano, mo B 00JacTh
JIOKai3alii BUCOKOCHEPIeTUIHHX eJIEKTPOHIB 'MIPUB’sI3aHa’ O MAaKCHMAJIbHOI aMILTITyI! 30yI)KyBaHUX KOJIHBAHb.
Busnadyena yacoBa KOpeJAlis €JIEKTPOHHOI TeMIIEpaTypH i T'yCTHMHM IUIasMM (R,). JlociimkeHa Kopenauis Mix
aMIUTITY0I0 HaJl BHCOKOYACTOTHUX 1 HU3BKO YaCTOTHUX KOJMBAHb, TYCTHHOIO 1 TEMIIEPATYPOIO CJIEKTPOHIB IJIa3Mi B
My9IKOBO-IIa3MOBOMY PO3Psi
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The authors have determined the conditions for acceleration (up to 80 KeV) of a part of the plasma electrons (no
less than 10%) in the beam-plasma discharge. Besides, the heating of electrons and ions of the plasma principal
component by the beam of the energy 5 KeV and the current up to 100mA in has been investigated. The experiments
are fulfilled in the external magnetic field up to 0,2T, the plasma density being n,.~ beam-plasma discharge 10" el/
sm’, and W, >®y. The area of spatial localization of accelerated electrons on respect to the X-ray radiation emitted
from beam-plasma discharge is determined. is presented. The authors have also investigated the amplitude distribu-
tion of microwaves along the direction of the beam motion. It has been demonstrated that the plasma high--energy
electrons move in the direction, opposite to the direction of motion of the beam electron .The area of localization of
the high-energy electrons is correlated_with_the maximum amplitude of the microwaves excited. The time correlation
dependences of the electron temperature and plasma density (n,) is determined. The authors have also investigated
the correlation between the amplitudes of microwaves and low-frequency oscillations in beam-plasma discharge/
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EXPERIMENTS WITH THE TINY NANOSECOND OUTPUT DEVICE
ON THE S-300 HIGH-CURRENT GENERATOR

A.S. Kingsep, Yu.L. Bakshaev, A.V. Bartov, P.I. Blinov, A.S. Chernenko,
R.V. Chikin, K.V. Chukbar, S.A. Danko, L.G. Dubas, Yu.G. Kalinin, LV. Kovalenko, A.I. Lobanov,
V.I. Mizhiritsky, V.A. Shchagin, V.P. Smirnov

On the S-300 pulsed power generator (4.5 MA, 70 ns, 0.15 Ohm), within the frames of ICF program based on
fast high-current Z-pinches, experiments are being carried out studying promising schemes of output units. In par-
ticular, a device similar to the plasma flow switch is being investigated aimed at sharpening the pulse. In the experi-
ments with such a device, by means of variation the geometry of the inner electrode of a co-axial, as well as the ac-
celeration of a cascade of plasma “washers”, the switching of the current up to 750 kA has been obtained, with the
rise time ~ 5...7 ns and subsequent decrease being in accordance with that of the net current (~ 100 ns). Thereby the
opportunity of switching of much more amount of energy onto the load has been demonstrated compared to our pre-
liminary experiments (2.5 MA/2.5 ns). Soft X-ray radiation from the cavity was recorded by means of vacuum di-
odes with a nickel cathode and especially selected filters. The radiative temperature of the cavity walls estimated
from the ratio of diode signals was close to 50 eV.
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OYHKIWH PACITPEAEJIEHUS DJIEKTPOHOB 11O CKOPOCTSM B IIVMIASMEHHOM TOPE O

A.I'. Boes

IIpoBeneno oObsAcHeHHE BHAa (YHKIMHA paclpeneleHUs] IEKTPOHOB IO CKOPOCTSAM B PasziIMYHBIX O00JIACTAX
mra3MeHHoro Topa Mo, mmepennsix KA «Voyager—1». B ocHOBe 00BsICHEHHS JISKUT MIPEICTABICHUE O TIa3Me Topa
Mo xak 0 MOJIHOCTbIO MOHU30BaHHOW 3aMarHU4eHHON TEPMUYECKH HEPABHOBECHOM IIIIa3Me, HEPaBHOBECHOCTh KOTO-
poii cBsi3aHa ¢ IEHCTBYIOIIUM B HEHl 3JIEKTPHUYCCKUM I0JEM, BBI3BAHHBIM «IONMUTEPHAHCKUM BeTpom». ComocTasiie-
HUE TEOPETHYECKON MOJENN ¢ JAaHHBIMU KOCMHYECKOI'O SKCIEPUMEHTA MO3BOJIMIO OLCHUTh BEIMYUHY JJIEKTpHUYE-
CKOT'0 MOJISL U 1aTh OOBSICHEHHE TPUPOABI MAKCBEIUIOBCKOTO «sipa» (YHKLHUHA pacnpeienieHusi — eMy COOTBETCTBYET
CUCTEMA JJIEKTPOHOB, HAXOAIIUXCSI B PABHOBECUM € U3IYYCHHUEM.
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O CKOPOCTH BBICTPBIX QJIEKTPOHHBIX ITYYKOB
(MCTOYHHMKOB BCILIECKOB III U HB TUIIOB) B COJTHEYHOM KOPOHE

B.M. Konmoposuu, A.FO. Hukumun

[TokazaHo, YTO NaHHBIE 1O CKOPOCTSIM YacTOTHOTO aped¢a BcruteckoB III Tmma M cKOpOCTSIM KOMITOHEHT
&mounoit crpyktypsl BemieckoB 11 tuma (HB-BcieckoB) He MpOTHBOpEYAT MPEACTABICHHSIM O CBOOOIHOM pasiieTe
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B COJHEYHOI KOpPOHE MCTOYHHKA BCIIECKOB — ITydKa CYOPETSITUBUCTCKHUX 3JIEKTPOHOB — IPHU Y4eTe KYIOHOBCKOTO
paccesHUs 3JIEKTPOHOB C MaJIBIMU CKOPOCTAMHU. [Ipenoxken MeTo ] onpeeeHus CKOPOCTH pasJieTa II0 MaKCUMyMY
orubaromiell YBOJIONHOHUPYIONIEH (YHKIUK pacrpeieieH s Iydka Ha 3a/IaHHOW BBICOTE B KOPOHE, YTO MO3BOJISIET
HCIIOJIL30BaTh aHAJUTHYECKUH MoAX0a U MPUMEHATH €T0 K pa3IMYHbIM MEXaHU3MaM YCKOPCHUSA JJICKTPOHOB. Pe-
3yJIbTaThl KHHETHUECKOW TCOPHH MIPUBOIAT K XapaKTePHOH cpeHeil ckopocTH aperida, CylecTBEHHO 3aBUCSINEH OT
BBICOTHI BO3HUKHOBEHUS ITyYKa, YeM B 3HAUUTEIHHON Mepe MOKET OBITh 00YCIOBIICHO pa3IniKe CKOPOCTEH MyYKOB,
MOPOXKAAEMBIX XPOMOC(EPHBIMHU BCHBIIIKAMH, M TTyYKOB, BOSHHKAIONINX Ha ()POHTAX yIAPHBIX BOJIH.
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PACITIPOCTPAHEHUWE 1 U3JYUYEHUE IMTYUYKOBO-TIVIASMEHHBIX OBPA3OBAHW B IIJTIA3SME

B.H.Menvnux, 3.11. Konmapyo

HenaBHo ObLIO MOKa3aHO, YTO OBICTPBIC 3JEKTPOHBI MOTYT PACHpPOCTPAHATHCS B IUIa3Me€ B BHJE ITyYKOBO-
IIa3MEHHBIX 00pa3oBaHuil. B paboTe nccnenyercs BIMsSHUE IPOLECCOB PACCESHUS JICHTMIOPOBCKHX BOJH Ha HOHAX
rias3mel (mpoueccbl /+i =/+i) Ha CKOPOCTh ITy4KOBO-IUIa3MEHHBIX 00pa3oBaHuii. [loka3aHo, 4TO 3TH HPOLECCHI
OTPaHUYMBAIOT MaKCUMAaJBbHYIO CKOPOCTh 00pa3oBaHUil. B cirydae OBICTPBIX AIIEKTPOHOB, FEHEPUPYIOIINX COJIHEY-
Hble Beruiecku 111 Tura, OHM ONpenersioT XapakTepHyl0 MaKCUMaIIbHYIO X CKOpPOCTb, paBHyto 0.3c¢ . Taxke B pa-
00Te paccMaTpuBaeTCs IUIA3MEHHOE M3JTy4eHHE TyYKOBO-TUIa3MEHHBIX 00pa30BaHuii Ha EPBOW U BTOPOH TapMOHH-
KaXx JICHTMIOPOBCKOW 4acTOTHI B IPOLIECCAX COOTBETCTBEHHO [ +i=¢+i u [ +[=¢ . HalineHo, 4To sIpKOCTHas TeM-
riepatypa U3JIy4eHHUs] O4eHb OBICTPO PACTET C YBEINYEHHEM CKOPOCTH oOpazoBaHus. 11 IydKOBO-TUIa3MEHHBIX 00-
pa3oBaHMH, paclpoCTPAHSIIONIMXCS B IUIA3Me COJHEYHOI KOpOHE, MaKCHUMaJIbHOE M3IyUeHHE JOCTUTAeTCs IPH CKO-

poctu 0.3c c spkocTHRIME Temmepatypamu T, =10°K u T, =10"°K .
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ON THE SYNCHROTRON RADIATION OF ULTRARELATIVISTIC ELECTRONS MOVING
ALONG CURVED SPIRAL TRAJECTORY

Ya.M. Sobolev

The synchrotron radiation of an ultrarelativistic charged particle moving along spiral trajectory winded on
curved magnetic force line is considered. The radiation pattern has new properties on a comparison with the radia-
tion in homogeneous magnetic field: there is a range of characteristic frequencies instead of one characteristic fre-
quency, the peaks of the radiation pattern correspond to periodically repeated directions in space, which position de-
pends on the frequency of radiation.
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SJEKTPOHHO-MATHUTHAS MOJEJIb KATOJIHOI'O IISITHA BAKYYMHOM AV

A.A. Auopees

The movement of electrons in the neighborhood of a cathode spot cell is considered. The cell current is a pulse with
rising-up part and descending part with about 500”s time duration each. This current generates the magnetic field around a
cell. During these rising-up and descending current stages, electric fields with an amplitude up to 3,500” V/cm are induced
in the neighborhood of a cell. Thus, around a cell, near the cathode surface, the crossed fields E x B are building up which
amplitudes become lower with increasing distance from the cell center, approximately as 1/R. Under the action of electric
fields the currents become to flow around the perimeter of a cell current channel. These currents are in some aspect similar
to hallo-currents arising in the plasma of tokamak during pulsed ohmic current. When the cell current grows, the “hallo”
currents are directed oppositely to the cell current, i.e., electrons are moving to cathode and ions are accelerated to anode.
When cell current decreases, the induced electric field causes an autoelectronic emission from the cathode surface. The
emitted electrons move along cycloids to the direction of the cell center making the gas desorption and building up of near-
surface plasma (aureole) around the cell. These electrons interact with external magnetic field, and the summed magnetic
field (external and intrinsic field of the cell current) influences on the surface plasma in such a way that plasma density
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increases in those parts of the near-cell area where magnetic fields are in the same directions. Consequently, just this
direction becomes to be preferred direction for cathode spot movement. Within the framework of this model it is possible
to explain qualitatively many observed experimental facts: appearance of a weak luminosity around cathode spot, existence
of cathode spots of different kinds, disintegration of cathode spots, the spot movement in tangential magnetic field, etc.

PosrisimaeTsess pyx €NEKTPOHIB B OKOJHIIX YapYHKH KaToaHOi muriMu. CTpyM 4YapyHKH, IO Ma€ COOOI0 IMITyNIbC 3
nepeaHiM i 3aaHiM (GpOoHTAMH KOXHEH TpuBamicTo mpuOmm3Ho 5007 ¢ KOXKHHMIT, CTBOPIOE KPYroM Hei MarHiTHe moje.
Koy 1i (poHTH MPOXOIATH Yepe3 YapyHKy B ii OKONMISX HABOAATHCSA €IEKTPHUHI MOMs, mo ocaraots 3,507 B/ewm.
Kpyrom uapyHkn Ha TOBEepXHI Karoja 3'sSBISIIOThC mepexpemieHi E X H moss, BeNMYMHU SIKMX 3MEHIIYIOTHCS 31
30UIBIICHHAM BiJCTaHI Bif HeHTpa 4apyHKH sk 1/R. ITig ji€to eNeKTpUYHMX IOJIIB MO MEPUMETPY CTPYMOBOIO KaHajia
MPOTIKAIOTh CTPYMH, aHAJIOTIYHI TAI0O-CTPYMaM, IO 3'SBISIOTHCSA B IUIa3Mmi Tokamaka, KOJNH O Hil MPOXOAATH IMITYIbCH
pospsitHOTO CTpyMy. IIpH 30inbIIeHH] CTPYMY dYepe3 YapyHKY TaJIo-CTPYMHM NPOTHIICKHI HOMY, a 10HH IIPUCKOPIOIOTHCS B
0ix aHomy. [Ipy 3MeHIIICHHI CTPYMY HaBe/ICHE EICKTPUYHE ITOJIC CTBOPIOE 3 MTOBEPXHI KaTOAA aBTOEMICIIO CIIEKTPOHIB, SKi B
nepexpemeHnx E X H momax pyxaroTbes MO HMKJIOIZaX B HAmNpsAMi HEHTpa YapyHKH, JECOpOYIOYHM ra3d i CTBOPIOIOUH
MOBEPXHEBY IUIa3My (opeoit) kpyroM Hei. Lli ellekTpoHH B3a€MOIIIOTh 3 30BHILITHIM MarHiTHUM IOJIEM 1 B HampsMi, e cyma
MAarHiTHUX IOJIiB (30BHIIIHBOTO 1 BJIACHOTO) MaKCHMaJlbHa, T'YCTHHA ITOBEPXHEBOI IUIa3MU MOOIH3Y KaTOAHOI IISIMH
301IBIIYETHCSA, III0 BU3HAYAE HAIPSAM HOTo pyxy. 3a TOIOMOTIOIO i€l MOAEMI SKICHO MOSICHIOETHCS T0sIBa CIa0KOTo CBIiTIa
KPYroM KaTOAHOI IUISIMM, iCHYBaHHS DI3HHMX THIIB KaTOAHUX IUIAM, IX PO3MOXLTI, 3BOPOTHIH PyX B TaHTEHMiaTbHUX
Mar”iTHUAX MOJSX 1 T.J.

([T < [
45

EKCIIEPUMEHTAJIBHE JOCJ/II)KEHHS HATPIBAHHS EJIEKTPOHIB
Y IYYKOBO-ILJIA3MOBOMY PO3PS/II B I3EPKAJIBHIA MATHITHIMA MACTIII

B.M.Omamanis, T.A.biman, JI.H.€nizapos, A.A.Iséanos, An.A.Iéanos, A.O./lusaonuit, M.B.Ilanvmos,
A.B.Ilepecnasyes

BukoHaHO eKclepuMEHTaJIbHE IOCHIPKEHHS HarpiBaHHA eJNEKTPOHIB Yy IIyYKOBO-IIA3MOBOMY pO3psIi B
J3epKaibHii MarHiTHIN mactui. [TokazaHo, 110 iCHYIOTh YMOBH, IIPH SKUX BiOyBa€ThCS HArpiBaHHS €JIEKTPOHIB 10
BHUCOKHMX €Heprii. BumipsHi ekcnepuMeHTaJdbHI CHEKTPH €HEeprii KBaHTIB PEHTITEHIBCHKOTO BHIPOMIHIOBAHHA 3
Ia3Md  po3psiny. PesympTaté MOXyTh OYyTH BHKOPHUCTaHI Ui CTBOPEHHS JDKEpelna PEeHTI€HIBCHKOTO
BUIIPOMIHIOBaHHS Ha OCHOBI ITyYKOBO-TIIA3MOBOT'O PO3PSIY.

EXPERIMENTAL INVESTIGATION OF ELECTRON HEATING IN THE BEAM PLASMA DISCHARGE
AT A MIRROR MAGNETIC TRAP

V.M. Atamanov, T.A. Biman, L.I. Yelizarov, A.A. Ivanov, Al A. Ivanov, A.O. Livadny, M.V. Paltov,
A.V. Pereslavtsev

The experimental investigation of electron heating in the beam-plasma discharge at a reflecting magnetic trap is
fulfilled. It is shown that there are requirements, at which heating of electrons is up to high energies. The experi-
mental X-ray quantum energy spectrums from plasma of the discharge are measured. The results can be used for
providing X-rays radiation on the beam-plasma discharge basis.
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BOCCTAHOBJIEHUE OKHNCJIOB " XJIOPUJOB METAJIJIOB
B TYYKOBO-IIJTASMEHHOM PA3PAJE

B.M.Amamanos, JI.H. Enusapos, A.A.Heanos, A.B.Ilepecnasues, I'.B.Ilosonoyxan

JIJIs TOITy9YeHnsT YICTRIX METAUIOB M3 YHCTHIX OKHCIOB Wi xiopunos (Fe 03, FeCls, CuCl,, LaCl;, Sc,03) 6b11
UCIIOJIb30BaH MyYKOBO-IUIA3MEHHBIN pa3psa. BBINONHEH Psifl IKCIIEPUMEHTOB 110 BOCCTAHOBICHUIO OKHCIIOB U XJIO-
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pPUAOB B IMMYYKOBO-IUIa3MCHHOM pa3psiic Ha YCTAHOBKE ((OpaTOpI/ISI-IO». CHIDKEHHE CTEIICHH YUCTOTHI BOCCTAHABIIM-
BAa€MOIo MeTaljia 10 CpaBHCHUIO C UCXOAHBIM OKHUCJIOM HUJIU XJIOPHUAOM HE Ha6J'IIO,Z[aJ'IOCB.
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INFLUENCE OF SATURATION DEGREE OF METAL-HYDRIDE CATHODE ON CHARACTERISTICS
OF PENNING TYPE ION SOURCE OF HYDROGEN

V.N. Borisko, Ye.V. Klochko*, I.N. Sereda

The experimental examinations of Penning type plasma source of hydrogen ions using metal-hydride cathode was
carried out. The discharge characteristics, radial distributions of plasma parameters were measured in a gap between
the anode and the metal-hydride cathode for different degree of hydrogen saturation of the cathode material. The
plasma parameters and voltage drop on the discharge was shown to be depended on the degree of saturation with hy-
drogen of the metal-hydride cathode. Plasma density on the axis of the system was established to be increased in ac-
cordance to the increase of the initial hydrogen saturation of the metal-hydride cathode. This phenomenon is ex-
plained by the increase of a desorption intensity of hydrogen from the central part of the surface of the metal-hydride
cathode.
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YTBOPEHHS ITYCTOT B 3AIIOPOIINEHIN IJIA3MI

O.10. Kpasuenxo, 10.1. Yymoe , M.M. IOpuyk

[TpoBOAMTECS KOMII'IOTEpHE MOJICTIOBAHHS €BOJIOUIl OZHOBHMIPHOTO IHJIOBOTO LIapy, IO 3HAXOMUTHCS B
HEOOMEKEHIH aproHOBiH TuiasMi. J{JIsi MOCHTIKEHHS BHKOPHCTOBYIOTHCS TiIPOAWHAMIYHI PIBHSHHS U MHJIOBHX
YaCTHHOK Ta 10HIB, a TAaKOXX PiBHOBa)KHE HAOIIDKEHHS U CIEKTPOHIB. B pe3ympTaTi mpoBEemeHUX pPO3PaxyHKIB
oJleprKaHi IMPOCTOPOBI PO3MOJIIN TUIA3MOBHX MapaMeTPiB Y Pi3HI MOMEHTH dacy. [loka3aHo, IO B psi pPeKUMiB
MIJIOBI YACTHHKH 30CEPEDKYIOTHCS B TOHKHX Iapax, IO PO3IULIOTHCS 001acTAMH, e HIOBI YACTHHKH MPAKTHYHO
BincyTHi. [Ipu 301TbIICHHI KOHIIEHTpAIii HEWTPaTbHAX YaCTHHOK el e()eKT 3HUKA€ BHACHINOK Mii CIITH TEPTSI Mik
MIWIOBUMH YaCTHHKAMH Ta HEHTPaNbHOK KOMIIOHEHTOIO IUIa3MH. [loka3aHo, IIO B 3aJIeKHOCTI Bill KOHIEHTpALi
TJIa3MH THJIOBI YACTHHKH MOXKYTh PO3LIMPIOBATUCEH YH BiNOYBA€ThCsA TX CTUCKAHHS CHIIOK I0HHOTO BITpY.
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DUSTY RF DISCHARGES WITH NON-UNIFORM DISTRIBUTIONS
OF DUST PARTICLES

Yu. I. Chutov, W. Goedheer, O.Yu. Kravchenko, G.1. Levada, T.E. Lisitchenko,
R.O. Romanenko, R.D. Smirnov

PIC/MC computer simulations of dusty RF discharges in argon with various profiles of the dust particle density
in the interelectrode gap shows a slow influence of the profiles on a dust particle charge in the quasi-neutral region of
the discharges. However the profile influence spatial distributions of electrons and ions in the interelectrode gap as
well as the dust particle charge in sheaths.
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DUSTY SHEATHS IN NON-EQUILIBRIUM PLASMAS

Yu.l. Chutov, O.Yu. Kravchenko
Self-consistent dusty sheaths are investigated using the kinetic PIC/MCC simulation of a temporal evolution of

both dusty plasmas consisting of immersed electrodes (walls) and developing dusty discharges without special
boundary conditions for the sheaths. Obtained results show an essential influence of dust particles on sheath pa-
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rameters. Spatial distributions of a dust particle charge are not trivial due to a self-consistent evolution of electron
and ion energy distribution functions.
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T'EJIMKOHHBIN PA3PSI/I, BO3BYKJIAEMbIN IIJIOCKOM AHTEHHOM
B0OJIb MATHUTHOT O ITOJISI

B.M. Cnoé6ooan, B.®. Bupko, I.C. Kupuuenxo, K.I1. Illampaii

IToxazaHo, 4TO HaJIO)KCHHE MAarHUTHOTO IIONII HAa WHAYKIHMOHHBIA pa3psd, Bo30ykmaembld miockoir BU-
AHTCHHOM, IPUBOJUT K 3HAYUTEIbHOMY POCTY IUIOTHOCTH IUIa3Mbl M PACIPOCTPAHEHUIO 30HBI €€ aKTUBHOM IeHepa-
IIUH Ha BeCh 00BEM pa3psIHOi KaMephl. Y CTAaHOBJICHO HAIWYHME CPBIBOB pa3psia MU JOCTHKEHHUH IIOPOTa C POCTOM
MarHuTHOTO MoJisl. B mHTepBane monelt Hke mopora HaOMIoaeTcs HECKOJIBKO PEKUMOB pa3psa, CMEHA KOTOPBIX
COTIPOBOKIAETCS CKAUKaMU IJIOTHOCTH. Y CTAaHOBJICHO CYIIECTBEHHOE BIFSHNE KOH(MUTYpAIlMi MarHUTHOTO TI0JI Ha
3¢ GEKTUBHOCTh HCTOYHUKA. PacueTsl 3/IeKTpOMarHUTHBIX MOJIeH U moriomeHust BU-MOMmHOCTH B I1a3Me HCTOYHU-
Ka MOKa3bIBAIOT, YTO C POCTOM MAarHUTHOTO MOJIS YBEJIMYHMBAIOTCS TIyOUHA U 3P PEKTHBHOCTH TOTJIONICHHUS, & CKad-
K{ TUTOTHOCTH BO3MOJKHBI H3-3a MIEPECTPONKH MOJIOBOM CTPYKTYpPhI BO30YKIa€MbIX T€IUKOHHBIX BOJH.
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HOBBIINEHUE 9®PEKTUBHOCTHU I'EJIMKOHHOI'O PA3PS A
B CXOJAINEMCA MATHUTHOM HOJIE

B.®. Bupko, K.I1. Hlampau, I'.C. Kupuuenxo, IO.B. Bupko

[Toxazano, uro Bo3pacTaHue 3PPEKTUBHOCTH TCHEPAIMN IUIa3Mbl B T€IMKOHHOM paspsiie B CXOJIIEMCs] Mar-
HHUTHOM TI0JI€ 110 CPABHEHUIO C Pa3psaoM B OZHOPOIHOM IOJIE CYIIECTBEHHO 3aBHCHT OT I'paJleHTa MO B 001acTH
AQHTCHHBI. 30HIOBBIMH M ONITHYECKUMH MU3MEPEHUSIMH OOHApYyKEHO CYIIECTBOBAHHE CJIOsl ropsiuux (10 8 3B) anek-
TPOHOB B Tepu(epuitHol 001acTy pa3psaaa. MarHUTHbIE U3MEPEHHUs OKA3bIBAIOT HAJMYHE MEIKOMAacCIITaOHOH pa-
JMAITBHON CTPYKTYPBI, paclpOCTPaHSIOMIEHCs BAOIb CHIIOBBIX JIMHAH U CBSI3aHHOHN C 3JIEKTPOCTaTUYECKUMH BOJIHA-
MH. PacueTsl Mokas3pIBaoT, YTO ¢ POCTOM HAaKJIOHA MAarHUTHBIX CHJIOBBIX JIMHUH K TIOBEPXHOCTH ILTa3Mbl IO/ aHTEH-
HOHM PE3KO YBEIMYHMBACTCS INIyOMHA MPOHUKHOBEHUS AJICKTPOMArHUTHBIX IOJIEH B IUIA3My BJIOJb PE3OHAHCHBIX KO-
HYCOB I'PYIIIIOBOH CKOPOCTH, YTO YITy4IIaeT YCIOBHs HarpeBa JICKTPOHOB OJIMKE K LIEHTPY TUIA3MBI.
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CHUHTE3 O30HY B I'OJIKA-IIVIOIIIUHA T'A30BOMY PO3PAII B ITIOBITPI

B.I. I'onoma, b.b. Kaoonin, B.1. Kapacws, 1.A. llawenko, C.I'. Ilyzau, O.B. fxo61cs
IpezncraBneHi pe3yiabTaTd MOCHIIKEHb HETATHBHOI 1 MO3UTUBHOT KOPOHH, & TAKOXK HECTAI[iOHAPHOTO CTPUMEP-
HOTO po3psAny. ExciepuMenTansHo BuB4aBcs cuaTe3 O;. [IpoBeneHO NOCTiKEHHS BUIPOMIHIOBAHHS OKHCITY a30TY

NO Ta BunpomiHiOBaHHA aTomapHoro kucHio O Ha momxkuHi xBwii 777,1 HM. Byna 3ampomoHoBaHa KOHIETIIIS
CHHTE3Y 030HY B ra30BOMY PO3psIi aTMOC(EPHOTO THUCKY.

OZONE SYNTHESIS IN NEEDLE-TO-PLANE GAS DISCHARGE IN AIR

V.I. Golota, B.B. Kadolin, V.I. Karas’, I.A. Paschenko, S.G. Pugach, A.V. Yakovlev
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The researches of negative, positive coronas and also of a non-stationary streamer discharge were carried out.
The O; synthesis, emission spectrums of NO and atomic oxygen O on wave length 777,1 nm were investigated ex-
perimentally. The concept of ozone synthesis in atmospheric pressure gas discharge was offered.
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INVESTIGATION OF NONSTATIONARY MODES OF ATMOSPHERIC PRESSURE NEEDLE-TO-
PLANE GAS DISCHARGE AND STREAMER PROPAGATION

V.I. Golota, L. M. Zavada, B.B. Kadolin, V.1. Karas’, 1. A. Paschenko, S.G. Pugach, A.V. Yakoviev

The analysis of experimental investigations of current dynamics and dynamics of radiation in the non-stationary
gas discharge of atmospheric pressure in the needle-to-plane electrode system at the dry air, laboratory air and in the
enriched oxygen are presented in this paper. The existence of two modes of non-stationary gas discharge was de-
tected.

JOCILIKEHHSI HECTAHIOHAPHUX MO/I B I'OJIKA-IVIOIIWHA T'A30BOMY PO3PAAL
P ATMOC®EPHOMY THUCKY B PI3HUX N, — O, CYMIIIIAX

B.I. I'onoma., JI.M. 3asaoa, b.b. Kaoonun, B.I. Kapacs, I.A. Ilawenxo., C.I. Ilyzau, O.B. fIkoencs

[TpoBOoMTECST aHaNi3 EeKCTIEPUMEHTATbHUX JIOCHTIDKEHh CTPYMOBOi JIMHAMIKM 1 JIMHAMIKM BHIIPOMIHIOBaHHS B
HECTAI[IOHAPHOMY PO3PsiIi aTMOC(EPHOTO THUCKY B CHCTEMI CJICKTPOIIB TOJIKA-IUIOIMHA B CYXOMY IIOBITPI, JAO0paTOPHOMY
TIOBITpi 1 B KUCHI, 1110 30aratuB. BUijieHO IeKiIbKa PEKIMIB TOPIHHS HECTAIliOHAPHOTO PO3PSTY.
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TEHEPAIIMSI AHOMAJIBHBIX OBPA3OBAHUI ITPA
TEPMAJIN3AI WU BBICTPBIX 3JIEKTPOHOB

A.I'. Opeuixo

Pa3psaapl mpu atMocepHOM MaBICHUH MPEICTABILIIOT HMHTEPEC A CO3MAaHUS IMEPCIEKTHBHBIX HCTOYHHKOB
ANIEKTPOMarHUTHOTO M3nydeHus. C mempio ucciuenoBanus Gpu3nku npodos, CTPYKTYphl IPUAIIEKTPOIHON 00IacTH, a
TaK)K€ BO3MOKHOCTHU IIOJIYYEHHs] CHJIBHBIX 3JIEKTPUUECKUX IOJIEH NMPU HU3KOM 3HAUYEHUU NPUIOKEHHOIO HAIpsiKe-
HUSL B OTKPBITOM pa3psizie OB BBIMOIHEH PsIl SKCIIEPUMEHTOB. DKCIIEPUMEHTAIBHO T0Ka3aH JOMEHHBIH MEXaHU3M
YCKOPEHUS 3apsHKEHHBIX 4acTULl B IIA3MeE.
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O CTPYKTYPE KOPOHBI, TOKOITPOXOXAEHUHA
N IMPOBOE B BBICOKOBOJIBTHOM PA3PAJE

A.I'.Opewro

HccnenoBanuce: CTpyKTypa KOPOHBI B 00J1aCTH aKTUBHOTO 3JIEKTPOJIA, TOKOIIPOXOXKICHNE B BHICOKOBOJIETHOM
TICIOUIEM pa3pse Mpu aTMOoc(hepHOM IaBICHUH U NMPOOOi B HCKPOBOM pa3psie. YCTaHOBICHA HE UACHTHYHOCTD
CTPYKTYpPBl KOPOHBI IIPU MOJOXHUTENbHOW U OTPHLIATEIBHON MOISPHOCTH BBICOKOTO HANpPSsDKEHHWS HAa aKTHBHOM
3NIEKTPOJC IPY OJHOM M TOM K€ 3HAYCHHHU TOJBOJMMOM MOIITHOCTH M MEX3JIEKTPOTHOM 3a3ope. He uaeHTH4HOCTH
CTPYKTYpHI CB3aHA C aMOHUIIOJIIPHBIM 3JICKTPHUECKUM TI0JIEM, KOTOPOE TOSBIAETCS U3-3a TOKa yTeuku. IlomydeHo,
YTO MEepEeHOC TOKA IPH JII0OOH MOJISPHOCTH BBICOKOTO HAIPSDKEHMS OCYIIECTBIISIETCS 3JIEKTpOHAMH. B Mexaiex-
TPOIAHOM IIPOCTPAHCTBE CaMOCOTIACOBAHHBIM 00pa30M yCTAaHABIMBAETCS KaHAIbHO-HUTEOOPA3HBIM XapakTep Mmpo-
TEKaHHs TOKa.
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58
PA3SJIEJIEHUE 3APAJ0OB 1 BOJIHBI B IIVTASME

A.I'.Opewrxo

[Moy4eHs! BEIpasKeHUs! JUIsL YaCTOTHI BOJIH IPOCTPAHCTBEHHOTO 3apsiia C YI€TOM CHIIBI “TPEHHS M WHKPEMEHTHI
JUISL IOMEHHOM HEyCTOHYMBOCTH, KOTOpasl YCTaHABIMBACTCS B IUIa3ME NMPH HAIMYWM CHIbHOTO moist. OOocHOBaH
3¢ deKT KOHBEpCHN 3HEPTUH YACTHI] B TOTOKAX HAIIPABJICHHOTO Apelida B 3JIEKTPOMAarHUTHOE U3ITy4YeHHE.
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HOBBIE PABPABOTKH BU-®OKYCHPOBKH ITYYKOB NOHOB

B.A.bomko, C.A.Boosun, b.B.3aiiyes, A.D.Kobeu, b.U.Pyosk,
E.JI. Mapununa, I0.B.Menewkosa, 3.E.IImyxuna, H. H.Epmunoea, C.C. Tuuikun

OO0cyxaatoTcst pe3ysbTaThl paboT MO JalbHEHIIEeMy COBEpIICHCTBOBAHHIO MEpPEeMeHHO-()a30BoH (GOoKycHpOBKU
MOHOB B JIMHEHHBIX yckopuTeisx. 1. Bapuant nepemeHHO-(pa30Bol (OKYCUPOBKH C IUIBIBYIIUM LIEHTPOM CIyCTKa
(ITOD c IIC), npemtoxxkenusiid B 1996 romy, ObUT MIMPOKO anmpoOMPOBaAH B pacueTax yCKOPSIOMIMX CTPYKTYp Tpe-
JIOOAMPOYHOM CEKIMH JTUHEHHOTO YCKOPHUTEISI MHOT03apsIHbIX HOHOB (JIYM3U) mns pa3iudHBIX XapaKTEPHCTHK
myuka: [10C-4, [T0C-32, [TOC-46. JIoCTOMHCTBO METOIa 3aKII0YaeTCsI B OU€Hb BRICOKOM TeMIle yckopenus. Hemoc-
TaTOK — 3aBUCUMOCTh PaHaibHO-(Pa30BOH YCTOWYMBOCTH CTYCTKOB OT TOKa MyuKa. 2. BapuaHTt nepeMeHHo-(pa30Bon
(hOKYCHPOBKH C IIaroBbIM M3MeHeHHeM cUHXpoHHO (a3bl ([IOD ¢ N ). KommekcHblil (oKycHpyrOmuil nepu-
011 HhOpMHUPYETCs U3 YIACTKOB paauaibHOM U (ha30BOi (HOKYCHPOBKH ITyTEM CIICKEHH 3a HaberoM (a3 paananbHBIX
u (azoBbIx Konebanuii. B cTpykrypy doxycupyromero neprojga BXOIAT SUEHKH Kak ¢ OOJIBIIMMH 1O aOCOIFOTHOMN
BeuuuHe (asamu, Tak U sueiiku ¢ ¢y Gnu3kuMmu K Hymro. Anpobauus Ha ctpykrype [I0OC-4 mana 10cTaTodHO BbI-
COKHIA 3aXBar IO paJlaIbHOMY H ()a30BOMY NIBIKCHHIO ITydka HOHOB A/q=4 ¢ Tokom 15 MA. 3. Komounanms [1OD
¢ BbIcOKOYacTOTHRIMH KBanpymoismu (II@® ¢ BUK). Paspaboran u uccnenosan poxycupyrommii nepuoa [1OD c
BKJIFOUEHHEM B €T0 CTPYKTYpy 6110ka BU-KBaapymosist Ha mepexoaHo# sueiike miuHoi 3/2 BA.

([T < [

60
NCKYCCTBEHHBIE JUJ3JEKTPUKHU, OGPA30BAHHBIE
PEHIETKAMM PE3OHAHCHBIX PACCEUBAIOIUX TEJI

I'.A. Bpuizeanos, H.A. Xusicnak

PaccMoTpeHa npaBHIbHAS MPOCTPAHCTBEHHAS PEIIETKA OJAUHAKOBBIX C(DEPUUECKUX PACCEHUBAIOIIUX TEI MPU YC-
noBuu d<<A (d - TOCTOSTHHAS PEUICTKH, A - [UTMHA BOJIHBI). B 3JICKTpOIMHAMUYECKOM OTHOIICHIH OHA YKBHBAJICHTHA
OIHOPOIHOH cpenie ¢ dQGMEKTHBHEIMU 3HAYCHHAMH AUIICKTPUYECKONH W MarHUTHOH IIPOHMIAEMOCTEH. E,pp U Hogo
HCKYCCTBEHHOTO JMAJICKTPHKA BBIPAKAIOTCS 4Yepe3 MATPHIBI PACCESHHS JJIEKTPOMATHUTHBIX BOJH HA OTACIBHBIX
TeNax, 3aKPEIUICHHBIX B y3JIaX PEHICTKH, M Yepe3 XapaKTePHCTHKH IMPOCTPAaHCTBEHHOU pemeTkn. CpaBHEHHE pac-
YETHBIX M IKCIEPUMEHTAIBHBIX XapAKTEPUCTUK PEUIETOK MOKA3allH, YTO HAOIIOJAI0TCS PE30HAHCHBIE YaCTOTHI, CO-
OTBETCTBYIOIHE MOJOKUTEILHBIM U OTPHUIATEILHBIM 3HAYCHUSIM d(PPEKTUBHOM JUAIECKTPHUECKOH MTPOHUI[AEMOCTH.
HccrnenoBanHbie CTPYKTYPhl MOTYT CIYKUTh MOJEISIMU €CTECTBEHHBIX KPUCTAIUTHUECKUX IUAICKTPUKOB TIPH U3yUe-
HHUU UX JJIEKTPOJMHAMUYECKUX CBOWCTB, a TAKKE MOIEISIMHU CTPYKTYP, 0OPa30BaHHBIX SAPAMHU KJIETOK JKMBBIX TKa-
Hel.
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SKCHEPUMEHTAJIBHAA YCTAHOBKA
JJIsI TECTUPOBAHUSA BU-UCTOYHUKOB NOHOB

B.U.Bo3uwit, B.H. Mupownuuenxo, C.H. Mopouk, B.E.Cmopuoicko, /I.IL I ynvea, b.Cynkuo-Knegep
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Pazpaborana skcriepiMeHTaNbHas yCTAaHOBKA, TO3BOJIIONIAST IPOU3BOIUTE KCIIPECCHBIE N3MEPEHHUS TOJHOTO
TOKa, TPO(HISL, MACCOBOTO COCTaBa M ASMUTTaHca Iydka BY-mcTtouHMKOB MOHOB. Peann3zoBan MHIYKTHUBHEIN BY-
pas3psin ¢ BHEMTHUM MarHUTHBIM 1oireM (~60 I'c) mpu 80 Bt BBomumoit B mmasmy BU-momaocTr (fpy=27.12 MI'm).
[110THOCTh MOHHOTO TOKA COCTaBJIANA Benuunuy 20 MA/cM’ TpH JHaMeTpe SMHCCHOHHOTo otBepetHs 0.6 Mm. [
peanu3aluy pexnUMOB paGoThl BU-HCTOUHMKA C IUTOTHOCTHIO MTa3Mbl Ha ypoBHe 6-10''eM™ paspaGorana u H3roTos-
JIeHa KOMITaKTHasi MarHUTHas cucrema ¢ noctossHHbIMU Marautamu (NdFeB) u gpeppuramu konbueBoit ¢popmer. Pea-
JTM30BaHBI BBICOKOSAPKOCTHBIE peskiMbl BU-ncTOUHMKa apronoBoro mydka B,=5-10"> A ‘m™rad™.
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IJIASMEHHBII YCKOPUTEJb C AHOJAHBIM CJIOEM
JJIS1 OBPABOTKH ITOBEPXHOCTHU MATEPHUAJIOB

A.A. I'onuapoe, A.H. /loopoeonsckun, C.H. Ilasnos, H.M. Ilpouenxo, E.I. Kocmun

COBpeMeHHBIe TCXHOJIOTUU MArH€TpOHHOI'0 HANbUICHUSA TCXHOJIOTHUYECKUX U NCKOPATUBHBIX IMOKPLI-
THUH CETOAHS LIMPOKO MCIONB3YIOTCA BO BCceM Mupe. Hapsiny ¢ MCIoNb30BaHUEM BAaKyyMHO-IyTOBBIX
METOJIOB 0OpPaOOTKH, OHM MO3BOJISIFOT OTKa3aThCsl OT KOJOTMYECKH BPEIHBIX XMMHUUYECKHX METOHOB
MOJIy4EHHs CIIOEB C 33/laHHBIMH ITapameTpaMH. [ momydeHns Ka4eCTBEeHHBIX MOKPHITHI He00X0u-
Ma npeaABapyUTEIbHasd OYHMCTKA W aAKTHUBALHUA IMOBEPXHOCTU HEMOCPCIACTBCHHO IIEPEA HANBLICHUCM.
Haubomee morndusimM pemICHUEM NPEACTABIIACTCA HUCIIOJIB30BAHUE JJIA 3THUX ueneﬁ IUIa3MEHHBIX HC-
TOYHUKOB OJIM3KOrO K MarHeTpoHaMm Tumna. IIpencraBisemas CTaThs MOCBSILIEHA PACCMOTPEHHIO BO3-
MOXHOCTH pa6OTI)I B €AMHOM TEXHOJIOTMYCCKOM HHKJIE C MAarHETPOHOM pPa3JIMYHBIX MO)II/I(bI/IKaHI/If/'I
TUIA3MEHHOTO YCKOPHUTEIIS C AHOIHBIM CIIOEM.
IIpencraBieHHBIE Pe3yabTaThl JEMOHCTPHPYIOT BBICOKYIO 3(P(PEKTHBHOCTh TaKUX YCTPOHCTB M BO3-
MOJKHOCTb CO3JIaHHsI TEXHOJIIOTHYECKUX JIMHUN 110 HEPEephIBHON 00paboTKe MOBEPXHOCTEH € pasiny-
HOM reoMeTpueil. CkopocTu TpaBieHHs 1o Meau (Goibie 1 nm/s) He YCTYNArOT JIYYIIMM U3BECTHBIM
JAHHBIM T MCTOYHHKOB KaydmanoBckoro tuma. Jlnamason pabounx masimenuit (10 1,2-3*107 mm.
PT.CT.) TIO3BOJISIET UX pa3MelaTh B 00IIeH KaMepe ¢ MarHETPOHOM.

Il1a3MoBHiIl IPUCKOPIOBAY 3 AHOAHMM IIAPOM /1Jis1 00pPOOKH MOBEPXHi
MarepiaJis

O.A. I'onuapos, A.M. /looposonscokuii, C.M. Ilaenos, .M. Ilpoyenxo, €.I. Kocmin

CydacHi TEXHOJIOTii MarHeTpOHHOTO HAIMWICHHS (YHKIIOHAJBHUX Ta JACKOPAaTUBHUX ITOKPHUTTIB
CHOTOJTHI IIAPOKO BUKOPHUCTOBYIOTHCS B YChOMY CBiTi. SIK 1 BAKYyMHO JYTOBi METOAM OOpOOKH, BOHH
JTO3BOJISIFOT  BIIMOBHTHCS BiJl C€KOJOTIYHO IIKIIUBUX XIMIYHMX METOIIB OTPUMAaHHSA MIapiB 3
3aJlaHUMU TapameTpamu. s onepkaHHsA SIKICHHX TMOKPHTH MOTpIOHE MOMEpeaHE OYMINCHHS Ta
aKTHUBAIlis MOBEpXHI Oe3mocepeqHhO Tepe HammwieHHIM. HaiOunbIm JTOTIYHUM PIMICHHSM 34a€ThCS
BUKOPHCTAHHS 3 LI€I0 METOK IUIa3MOBUX JKEpeNl ONU3BKOr0 IO MAarHETPOHY THIA. 3alpoIOHOBaHA
poboTa NpHCBsYCHA PO3IIIALY MOXKIUBOCTI pOOOTH Yy €TMHOMY TEXHOJIOTTYHOMY LIUKJI 3 MArHETPOHOM
pizHUX Moaudikamiii MIa3MOBOTO MPUCKOPIOBAYA 3 AHOIHUM IIAPOM.

INoxani pe3ynbTaTH NIEMOHCTPYIOTh 3HAYHY e()eKTHBHICTh TAKHX IPHCTPOIB Ta MOXKIUBICTH CTBOPCHHS
TEXHOJIOTIYHUX JiHIH 3 HEMepepBHOI 00pOOKOIO MOBEpXHi pi3HOI reoMetpii. IIIBuAKiICTH TpaBIeHHS
Migi (Oimpmie 3a 1 HM/C) HE TOCTYHAaeThCS KpalluM BiJOMHM JaHUM s pkepen tumy Kaydwmana.
Mexa po6ouoro THcky (10 1,2-3*107 MM. pT. CT.) M03BONS€ PO3TALIOBYBATH iX y CIIUIBHIN 3
MarHeTpOHOM KaMepi.

The anode layer plasma thrusters for surface treatment

A.A. Goncharov, A.M. Dobrovol’s 'kii, S.N. Pavlov, .M. Protsenko, E.G. Kostin

Modern technologies of magnetron sputtering functional and decorative coatings are widely used now
world-wide. As well as vacuum arc techniques, they allow to refuse usage of ecologically hazardous
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chemical methods of obtaining layers with predetermined parameters. For obtaining high quality coat-
ings preliminary cleaning and activation of the surface immediately before the deposition are required.
The most reasonable solution appears to consist in using for that purpose plasma sources of type close
to magnetron one. Proposed proceeding is devoted to consideration of the possibility of operation of
various modifications of plasma thruster with anode layer in single technological cycle with the mag-
netron.

Presented results demonstrate substantial efficiency of such devices and possibility of creation of tech-
nological lines with continuous treatment of the surface with different geometry. Rate of copper etch-
ing (more than 1 nm/s) is not less than the best known values for the sources of Kaufmann type. Work
pressure limit (up to 1,2-3*10 ~ Torr) allows use of the device in chamber common with magnetron
one.
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KOHIEIIIS IOYATKOBOI YACTUHU JIHEMHOI'O CHJIIBHOCTPYMOBOI'O TIPOTOHHOT'O
IMPUCKOPIOBAYA I3 ®OKYCYBAHHSAM EJIEKTPOHHUM ITYYKOM

b.1. Isanos, M.I'. Illynika

Y po6oTi 3a JOIIOMOTOI0 KOMITTOTEPHOT'O MOJICIIOBAHHS JTOCTIKYEThCS HMPUCKOPEHHS MPOTOHIB i3 CTPyMOM
0.1-1 A, eneprieto o 5.5 MeB. [Ipu npomy napamerpu GOKyCyrOUOro eeKTPOHHOTO MyYKa 3MIHIOIOTBCS Y MEKax:
ctpyM 15-200 A, eneprist 100—150 xeB, HanpyxkeHicth (okycytouoro marxitHoro moisti 0.8-2.2 kE. Koedimient
3aXOIUICHHS MPOTOHIB y IpucKopeHHS nocsrae 99 %. Ilicas mpuckopeHHA y mepiumiit cekuii i3 (QoKycyBaHHSAM
@JIIEKTPOHHHUM IIy4KOM 110 eHeprii 2.5 MeB npoToHn mpucKoOproroThes y Opyriil cekuii i3 Moau¢pikoBaHUM 3MiHHO-
(azoBuM (oxycyBaHHAM 10 eHeprii 5.5 MeB. OOroBoproeThCsl MOKIUBICTh PeKymepanii eleKTpOHHOro MydKa i3
KKJI Buiie 90 %.

CONCEPTION OF THE INITIAL PART OF A HIGH-CURRENT PROTON ACCELERATOR
WITH FOCUSING BY AN ELECTRON BEAM

B.I. Ivanov, N.G. Shulika

In this work it is simulated the proton acceleration with current of 0.1-1 A, energy up to 5.5 MeV. In this case
the parameters of focusing electron beam are varied in the following limits: the current is 15-200 A, energy 100—
150 kV, intensity of focusing magnetic field 0.8-2.2 kOe. The efficiency of proton capture to the acceleration
process has been calculated as up to 99%. After acceleration up to energy 2.5 MeV in the first section with focusing
by electron beam, the protons are accelerated up to energy 5.5 MeV in the second section with the modified alterna-
tive-phase focusing. It is discussed the possibility of the electron beam recuperation with the efficiency more than
90 %.
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®YHKIIAU PACIIPEJIEJEHUI HEPABHOBECHBIX SJIEKTPOHOB ITPM BOMBAP/JIUPOBKE
CYPBMSIHO-HE3UEBBIX KATOJOB BBICTPBIMHU HOHAMHU

B.IIL. Kypenko, O.B. Kananmapwan, B.T. Konecnuk, C.H. Kononenko, B.H. Mypamoe

IIpencraBiaeHsl pe3ynbTaThl 3KCIIEPUMEHTAIBHBIX HCCICIOBAHUN (DYHKIMH pacrmpeneieHuil HepaBHOBECHBIX
NIEKTPOHOB B TBEPIOTENHHOM MIa3Me CYphbMSHO-IIE3MEBOTO KaToa MPH OOTyYeHHH ero mydkamu oo H' u He'
¢ sgeprusmu 1,25...2,25 M»B. IlokaszaHo, 9T0 3TH (QYHKIIUH B HCCIEAYEMOM IHAalla30HE YHEPTHI JIEKTPOHOB OT 5
10 100 3B uMeroT KycOYHO-CTENIEHHYIO 3aBUCUMOCTS. [losydeHHble QyHKIMK pacipenesieHnsi MIMEIOT [1Ba Y4acTKa,
COOTBETCTBYIOIINE PA3TUYHBIM IOKA3aTeIsIM CTENEHH B JHEpreTndyeckux uuTepBasiax 5...30 3B u 30...100 3B,
MIPHUBEACHBI COOTBETCTBYIOIINE TOKA3aTE/IN CTENCHU JJIS 3TUX MHTEPBAJIOB SHEPIUil 3IEKTPOHOB. M3MepeHs! 3Ha-
9eHUS K03 (PUIMEHTOB BTOPUYHON HOH-3JIEKTPOHHOM AIMHICCHH JUIS CYpPbMSHO-IIE3HEBOTO KaTo/a.
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65
HOPUITYCTUMI TEXHOJIOI'TYHI OBMEXEHHS KBAJIPYIHOJIBHUX JITH3, BUKOPUCTOBYBA-
HUX Y MAPAMETPUYHUX MYJIbTHIIVIETAX JJISI @OPMYBAHHS IOHHOT'O MIKPO30OHIA

K.I.Menvnux, O.I' Ilonomapsos

OmHUMH 3 TOJIOBHUX MapaMeTpiB, 10 BU3HAYAIOTH PO3JAUIBHY 3AAaTHICTh 10HHOTO Mikpo3oHAa MeB-Hux eHepriii
Ha 0a3i mapaMeTpUYHMX MYJIBTUIUICTIB MarHiTHHX KBaJPYHOJBHUX JIH3, € Mapa3uTHYHI KOMIIOHEHTH MO JIiH3.
Po3risiHyTo mapamMeTpudHy MHOXHHY 30HAO(QOPMYIOYHX CHCTEM, BH3HAUEHO TPAaHMYHO MPUITYCTHMI BEJIHMYHHHU
Mapa3uTHYHUX KOMIIOHEHT, IIOB’A3aHI 3 HHUMH TEXHOJIOTi4HI OOMEXKEHHS Ha TIO3UIIOHYBaHHSA ITOJIIOCHUX
HaKOHEYHHUKIB JIiH3, [0 MPHU3BOATH 10 TaKUX abepamii, AKi He BUKJIMKAIOTh 3HAYHOI Jerpajamnii mydka Ha MillleHi.
Po3rngHyTO BIUIMB Mapa3WTHYHUX KOMIIOHEHT Ha 10HHO-ONTHYHI BIIACTUBOCTI MYJIBTHUIUICTIB, NPHBOAUTHCS
METOMKA iXHBOTO BU3HAUYEHHS.

JOIMIYCTUMBIE TEXHOJIOI'HYECKHUE OTPAHUYEHUSA KBAPYIIOJIbHBIX JINH3,
HCIIOJB3YEMBIX B TAPAMETPUYECKUX MYJIBTUIIJIETAX JIVIA ®OPMHUPOBAHUSA
HMOHHOI'O MUKPO30OHJA

K.H. Menvnuux, A.I . Ilonomapes

OmHUMH U3 OCHOBHBIX IapaMETPOB, OMPENENAIOMINX MPOCTPAHCTBEHHOE pPa3pelleHHe HOHHOTO MHKPO30HIA
M>B-HBIX 3Heprui Ha 6a3e mapaMeTpUIECKUX MYJIbTHIIICTOB MAarHUTHBIX KBaJAPYHOIBHBIX JIMH3, SBJISIOTCS Mapasu-
TUYECKHEe KOMIIOHEHTHI ITOJIs TMH3. PaccMOTpeHO mapaMeTpruieckoe MHOXKECTBO 30HI0(POPMUPYIOMINUX CHCTEM, OII-
peneneHsl MpeieabHO JONyCTUMBbIE BEJIMYMHBI NAapasUTUYECKUX KOMIIOHEHT, CBA3aHHBIE C HUMH TEXHOJIOIMYECKUE
OTpaHUYEHUS Ha NMO3UIIMOHUPOBAHKE MTOJIOCHBIX HAKOHEYHHUKOB JIMH3, KOTOPbIe IPUBOJAT K abepparusM, He BBI3BI-
BAIOIMM 3HAYUTEIbHOW AETpajaluy IyYyKa Ha MUIIEHU. PacCMOTpPEHO BIMSHHE NApa3sUTHYECKUX KOMIIOHEHT Ha
HMOHHO-OIITHYECKHUE CBOMCTBA MYJIBTUIUIETOB, IPUBOIUTCS METOAMKA UX OIPENEICHHUS.
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A CONCEPTUAL DESIGN OF A MeV-ENERGY ION MICROPROBE WITH AN IMMERSION
PROBE-FORMING SYSTEM

A.G.Ponomarev, 1.G.Ignat’ev, D.V.Magilin, V.I.Miroshnichenko, V.E.Storizhko, B.Sulkio-Cleff

The authors propose a new design for a MeV-energy ion microprobe based on the immersion probe-forming system that
employs the accelerating tube at an early stage of beam focusing. The final probing beam formation on the target is provided by
a separated Russian quadruplet of magnetic quadrupole lenses. As follows from the calculations, the length of this setup along
the beamline (from the ion source to the target) does not exceed 4 m, but the resolution may be higher than that of most operat-
ing facilities of conventional design.
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HIPAMOE NPEOBPA3OBAHUE DHEPI'MU NVIASBMEHHOI'O IOTOKA B CBY U3JIYUEHUE

B.B.Puvioakoe, A.II.Cmaxmun

PaccmoTtpena gu3ndeckast MOAENb MPSIMOTO MpeoOpa30BaHKsl KWHETHYECKOH SHEPTUH IIIa3MEHHOTO MTOTOKA MPH
€ro TOPMOXXEHHHM B MONEPEYHOM MArHUTHOM Hoje B MoHoxpomaTtHdeckoe CBY-msmyuenwe. Ilpu srom CBU-
W3ITydeHUE PACHIPOCTPAHACTCS BIOJb MATHUTHBIX CHIIOBBIX JIMHUHM W BBITIOJNHSETCS YCIOBHE LUKJIOTPOHHOTO PE30-
HaHca. PaccmatpuBaeMoe mmpeoOpa3oBaHKe JIEKHUT B OCHOBE pabovero mpouecca IIa3MeHHOTO 3JIeKTPOMarHUTHOTO
renepatopa (II9MI). Ha ocHOBe aHanm3a AMCIIEPCHOHHOTO COOTHOIICHUS B MPUOIMKEHUN KHHEMATHKH BOJHOBBIX
MPOLIECCOB ONPEAEIEHb] YCIOBHS BOSHUKHOBEHH U THI HeycToiunBocTy B IIDOMI'. MccnenoBansl MeXaHH3MBI IIpe-
o6pazosanus sueprud B [IDMI u npuBeens! oneHkH 3G PeKTHBHOCTH NporLiecca.
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I'OJOI'PA®IYHA IHTEPOEPOMETPIA TUHAMIKHA I'A30IIIAZMOBOI'O ®AKEJIA

A.TI. Toncmonyywkuii, B.B. Yeapos, H.C. I1000yoxo, B.®. Knenikos, B.B. /lumeunenxo, A.I. Ilonomapuos,
O.JI. Pax

MeTtonom ronorpadiunoi iHTpedepomMeTpii Oyna mTociiKeHa JHHAMIKA PO3IFOTY ra3oIia3MoBoro (hakena, mo
BUHHKA€E npH 1ii Tpyouatoro POIT Ha mimens 3i cruraBy 12X18H10T. ITokaszaHo, mo B mporieci po3nsoTy Ha Bici
CHCTEMH YTBOPIOETbCS 30HAa (DOKYCYBaHHs, B sKii TemmepaTypa Ta TyCTHHA MalOTh MaKCHMallbHE 3HAYCHHS.
BusnHaueni po3mipu, opma Ta MiCIEIIOTOKECHHS i€l 30HU.

THE HOLOGRAPHIC INTERFEROMETRY OF THE GAS-PLASMA TORCH DINAMICS
A.G. Tolstolutsky, V.V. Uvarov, N.S. Poddubko, V.F. Klepikov, V.V. Litvinenko, A.G. Ponomarev, O.L. Rak

The gas-plasma torch scattering has been studied by the holographic interferrometry method, formed under ef-
fect of tubular REB on the tin 12H18N10T target. It is shown that under scattering, the focusing zone is formed on
the system axis, in which the temperature and density are maximal. The dimensions, form and situation is determined
for this zone.
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PULSED PLASMA CATHODE WITH LARGE EMITTIG SUFACE

V.B. Yuferov, E.I. Skibenko, L.G. Sorokovoj, A.N. Rybalko, V.I. Tkachev, N.A. Kosik, 1.V. Buravilov,
A.N. Ponomaryov, K.A.Lukin, I.N.Onishchenko

The experiments on elaboration of plasma pulsed cathode with large emitting surface have been performed. It
was produced with collection of parallel multigap plasma guns. With the help of 8 mm. Interferometer the plasma
density is determined.

IMITYJbCHUM IJIABMOBUI KATO/I 3 BEJIMKOIO EMITYIOUEN IOBEPXHEIO
B.b. IO¢epos, €1 Ckivenxo, JI.I. Copoxosuit, A.M. Pubanko, B.U. Tkauoe, M.A. Kocux, I.B. Bypasinos,
A.M. Ilonomapuos, K.A. Jlykin, I. M. Oniwenko

Byau mpoBeleHi eKCIepUMEHTH MO Po3poOLi MIA3MOBOTO IMITYJIBCHOTO KaTroJa 3 BEJUKOI MOBEPXHEI, L0
emitye. BiH cTBOopioBaBcs 3a 10ITOMOTOI0 HabOpy MmapaesbHO Npalfol0YuX 0araTo3a3opHu3 IIa3MOBHX TapMar. 3a
JIOTIOMOTOI0 8 MM. iHTepdepoMeTpa BU3HAUCHA TUHAMIKA MIUTBHOCTI IUTa3MH.
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CONCEPTION PROJECT OF PLASMA RESONANT SEPARATOR

A.N. Dovbnya, A.M. Egorov, O.M. Shvets, V.B. Yuferov, S.V. Nevstruev
The construction of plasma sepsrator of isotopes, using the ion cyclotron resonance for their fission has been

considered. Parameters of breadboard device are linked with and the main tasks of prototype experiment are deter-
mined.

KOHIENIIOHHUMI MPOEKT ILJIA3MOBOI'O PE3OHAHCHOI'O
CEITAPATOPA

A.H. Jloeona, AM. Ezopos, O.M. Illgeu, B.b. IOgepos, C.B. Hescmpyes

22



Po3ristHyTO KOHCTPYKIIiO INIa3MOBOTO CEnapaTopa i30TOMIB, 10 BUKOPHCTOBYE 10HHO-IIUKJIOTPOHHHI PE30HAHC
Ui ixHporo moxury. Po3paxoBaHo mapaMeTpH MAakeTydoro IPHCTPOI0 Ta BH3HAYEHO OCHOBHE 3aBJAHHS
MaKeTyIO4OT0 EKCIIEPUMEHTY.
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O HEKOTOPBIX ITPOIIECCAX IIPU B3AUMOJIENCTBUA MOIITHOI'O UMITYJIbCHOI'O
SJIEKTPOHHOT O ITYYKA C IOBEPXHOCTSAMM TBEPABIX TEJI

HU.M. Heknrooos, B.b. FOgepos, JI.I. Copoxosoii, O.C /lpyii, H.A. Kocuxk, E.B. Myghens, H.B. Bypasunos,
B.U. Txaues, A.H. Ilonomapes

The processes determining ablation mechanism have been considered. The experimental results of influence of
powerful pulse electron beams on structure of surface and X18H10T steel hardness are presented. Is established, the
significant influence of radiation power density on steel structure. The impulse influence by high-power beams of
electrons leads to surface melting, hardness increase of near-surface layers.

PosrngHyTO mpoIrecH IO BH3HAYAIOTH MexaHi3M abusmii. IlpeacraBneHo pe3yapTaTH eKCHEPUMEHTAIBHUX
JIOCTI/DKEHB BIUIMBY MOTYTHIX IMITyJIbCHHX €JIEKTPOHHHX ITy4YKiB Ha CTPYKTYpYy HMOBEPXHi 1 TBEPAICTh HEPIKaBIIOUO1
crami X18H10T. YcranoBneHo, iCTOTHHH BIUIMB IIUTBHOCTI HMOTYXXHOCTI BHUIPOMIHIOBAHHS Ha CTPYKTYpYy CTalu.
IMmynecHMI BIUTMB MOTYTHIMH IIy9KaMH €JI€KTPOHIB MPUBOAUTH J0 OIUIABICHHS MOBEPXHi, MiIBUIEHHIO TBEPAOCTI
MIPUIIOBEPXHEBHX IIAPiB.
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