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Until now sources of penetrating radiations
with plasma focus (PF) on axis of gas-
discharge chamber draw attention of Russian
and foreign researches. There are two reasons
for this. On the one hand they are rather
simple and unexcelled on intensity sources of
R —y —n —radiations. On the other hand, there
is an issue of generation mechanism of these
radiations.
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Fig.1 Schematic diagram of the discharge
chamber with a plasma focus.

Available data of experimental and theoretical
studies do not give adequate conclusions and
demand new questions, rather than answers
old ones. Up to now there is no single answer
on the issue of central electrode surface
evaporation.

Work [2] presents theoretical estimations of
plasma shell radiations effect on the surface.
Conclusion was made that at currents of
I~10" A it can not evaporate  significant
quantities of metal.
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Paper [3] draws attention to MHD mechanism
of evaporation, effect of Joule heating of the
surface at current spreading on it in the contact
point of plasma shell with the electrode ion
particular. And here there is also no answer on
the issue: where from energy for evaporation
of such quantity of metal takes.

Fig.2 Section through the insert diameter of
the central electrode.

More than 30 years ago we also studied this
issue. In these investigations, taking into
account possibility of shells radiation effect
and Joule current heating, gave preference to
electron beam, formed on border of plasma
shell and central electrode in the area of anode
potential decrease. This conclusion was made
based on system analysis of spectral
composition of x-ray radiation pulses. In detail
methods and results are published in paper [1].
We paid attention to tight constituent of single
x-ray pulse, which appeared in the form of
peculiarity with sudden increase of intensity in
the area of maximum. It turned out that
absorption curve for this part of the pulse
corresponds to characteristic line E=69 keV of
Tungsten. To excite this line electrons should
pass such sharp potential difference.
Capacitive storage was charged up to
Epower=25 kV. A number of questions arose:
when, where and why such potential
difference appears?



To answer these questions we performed:

1. Detailed spectral analysis in different
time moments within the limits of one
x-ray pulse.

Analysis of erosion cavity shape in
central electrode.

This allowed us to make the following
conclusions:

1. Electric circuit of PF is transformed
into inductive storage. In this case
energy of capacitive storage passes to
inductive elements of the discharge
circuit, including plasma shell.

Flux of fast electrons, transferring
significant amount of electron current
and exciting bremsstrahlung and
characteristic radiation, is formed at

storage  circuit  breakdown by
electrodes vapors in metal-plasma
border.
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Fig.3 a) electrical signal oscillograms.
b) w(X) of copper.
c) the energy dependence of the
p(p) of the copper.
High-temperature dusty plasma is formed from
the electrode material.

Formation mechanism of this plasma could be
used for obtaining of nanostructures from
different conducting materials, including
carbon for fullerenes, fullerides,
nanodiamonds, etc. synthesis.
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K Bonpocy 0 MexaHu3Me UCIIAPEHUS MOBEPXHOCTH LEHTPAJILHOT0
3J1eKTPOo/ia B MJ1a3MeHHOM (oKyce

Cunsankwun 10.T.
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WHCTUTYT dKcniepuMeHTanbHoi pusuku (POAL-BHUNDOD)
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VICTOYHMKHM TIPOHUKAMONIMX W3Iy4YEeHHH C
1a3MeHHbIM  ¢okycom () Ha ocu
ra3opaspsgHoOM KaMmepbl J0 CHX IOp
NPUBJIEKAIOT BHUMAaHHE OTECYECTBEHHBIX H
3apyOeXHBIX HCCIIeA0BaTeNeil, B OCHOBHOM
10 IBYM IMPUYHHAM.
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Puc.1 Ocku3 pa3psaaHOi KaMephbl
TUIa3MEHHOTO (hOKyca.

C omHOM  CTOPOHBI OHHU  SIBJISIFOTCS
JOCTaTOYHO TPOCTBIMH " HE
NPEeB30MAEHHBIMH [0  HMHTCHCUBHOCTH
MCTOYHHKAMU

R-y -n - u3nyuennii. C npyroi, He OCTaBISAET
B IIOKOE€ BOIPOC O MEXaHU3ME TI'E€HEpaluH
ITUX U3IIyYECHUM.

HNmeromuiicss B HacTodALIEe BpeMs MaTepHall
pe3ynbTaToB SKCIIEPUMEHTAIIBHBIX u
TEOPETUYECKUX MCCICNOBAHMA HE  JAET
OCHOBAaHUM U1 AaJEKBATHBIX BBIBOJAOB U
CKOpee 3ama€T HOBBIE BOIIPOCHI, Ye€M
OTBEYAET HA CTapbl€.

Tak, 10 cMX MOp HET OAHO3HAYHOIO OTBETA
Ha BOINPOC O MEXAHU3ME HCIAPECHUS
MIOBEPXHOCTHU LIEHTPAIBHOIO AIEKTPOA.
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Puc.2 Pa3pe3 BcTaBKH LIEHTPATBHOTO
anekrpoaa [1D.

B paGote [2] mpoBenmeHBI TEOpETHUYECKHE
OLICHKM  BO3ACHCTBHA Ha  IOBEPXHOCTH
U3IY4YeHUH U3 IUIa3MEHHOW  00OJIOYKH.
CnenaH 0IHO3HAYHbBIN BBIBOJ, YTO MIPH TOKAX
I < 107 A. OHO He CHOCOGHO HCHAPSTH
3HAYUTENIbHbIE KOJMYECTBA METaLIA.
B pabGore [3] ynmeneno BHmmanue Ha MI'J]
MEXAaHMU3M UCIAPEHUs, B YaCTHOCTH, BIUSIHUE
J/lxoyneBa HarpeBa IOBEPXHOCTU  IIPHU
pacTekaHUM MO HEW TOKa B MECTE€ KOHTAKTa
IUIa3MEHHOW O00O0JI0YKH C 3JIEKTPOAOM, U
TO’KE HE OTBEYAET Ha BOIPOC OTKya Oepércs
SHEpPrusl Ha HCIAPEHHE TaKOTO KOJWYECTBA
MeTasuia.

bonee 30 mer Hazag HaMH Takxe
IIPOBOAMJIMCH MCCIIEJOBAHMs 3TOTO BOMpOCa
B 3Tux uccienoBaHMsSIX MbI, HE HCKIIOYas
BO3MOYKHOCTH  BO3JEHCTBHS  W3JIyYECHHU
oOosmoukn u JIkoyneBa HarpeBa TOKa,

OTHANM  TPENNOYTEHHE  DJICKTPOHHOMY
nyuyky, QopMupyomeMycss Ha TpaHHULE
IUTa3MEHHOW  O0OJIOUKM C  LIEHTPAJIBHBIM

AIIEKTPOJIOM, B OOJIACTH aHOIHOTO TaJICHUS
noteHnuana. K Takomy BBIBOAY Mbl MIPHIILTH

B pe3yJbTareé  CHCTEMHOrO0  aHajlIu3a
CHEKTPAJILHOTO cocTaBa HMMITYJIbCOB
peHTreHoBckoro  u3nyudeHus.  [loapoOno

METOJMKA W PE3yJbTaThl OMyOJIMKOBAaHBI B
pabore [1]. Mbl oOpartWiay BHHMaHHWE Ha
KECTKYI0 cocTaBisiomyto (cM. Puc.Ne3)
OJIMHOYHOTO  PEHTTCHOBCKOTO  HMMITYJIbCA,
NPOSIBUBIIYIO ce0si B BUAE OCOOCHHOCTH C



PE3KUM HapaCTaHUCM HWHTCHCHUBHOCTH B

obrmactu  makcumyma. Okazanoch, 4YTO
KpUBasi TMOTJIOIIEHUs [N 9TOM  dYacTu
UMITyJIbCa COOTBETCTBYET
XapakTepucTuueckod — jguHuM  E=69Kk3B
Boiab(pama. Ho u9ToObI BO3OYyAWTH ITY
JUHUIO HEOOXOAMMO YTOOBI  BIEKTPOHBI

MPOXOAWIA TaKyl Pa3HOCTh MOTEHIIUAJIOB.
EMKOCTHON  HakomuTellb 3apskalicss 10
Enir=25xB. Camu co00# BOSHUKIIN BOIIPOCHI:
KOI'/Ia, B KAKOM MECTE, U 10 KAKOW MpUUYnHE
BO3HHMKAET TaKasi pa3HOCTh MOTEHLIUATIOB?

Jlns oTBeTa Ha 3THU BOIPOCH HAMHU
OBLITM TIPOBEJICHBI:

1. TlompoOHBIf  cHEKTpanbHbBIN
aHaJIU3 B pa3IMYHbIe MOMEHTHl BPEMEHHU B

npenenax OJIHOTO PEHTTEHOBCKOTO
UMITYJIbCA.
2. AHamu3 (GopMBI 3PO3UOHHOMN

BBICMKHU B HCHTPAJIbHOM 3JICKTPOAC.

OTO TMO3BOJWIO HaM  CACIaTh
CJICYIOIIHE BBIBOIBI:

1. DOnekrpuueckas 1uenp IIO
TpanchopmupyeTcs B WHIYKTHUBHBIN

HaAKOIIUTCIIb. HpI/I 9TOM SHEPTHUA EMKOCTHOT'O
HAKOIHUTENsT TEePeTeKaeT B HWHIYKTHBHBIC
ANMEMEHThl EMd  pas3psjia, BKIYas U
IUTa3MEHHYIO 000JI0UKY.

2. Ilpu paspbiBe IleNM HAKOMMUTEISA
nmapaMu JJIeKTpPoJa, Ha TpaHHIE MeTall -

wiazmMa  (GopMUpYETCS TMOTOK  OBICTPBIX
OJICKTPOHOB, MNCPCHOCAINNX 3HAYUTCIBHYIO
JIOJII0 AJIEKTPOHHOI'O TOKAa, BO30Y’KIArOIIETO
TOPMO3HOE U XapaKTepUCTHUECKOE
U3Ty4YeHUs, a TakkKe TMPUBOMISIIIECTO K
B3PBIBHOMY HUCTTapCHUTIO MOBCPXHOCTHU
LEHTPAJIBLHOTO 3JIEKTPOAA.

N3 Marepuaia 3JIEKTpOJIa
dbopmupyercs BBICOKOTEMIIEpATypHAS

MBIJICBUIHAS T1a3Ma
Mexanusm  (QOpMHUpPOBaHUS TaKOU
I1a3Mbl  MOXET OBbIThb HCIIOJIB30BAH IS
MOJTyYeHUsI HAHOCTPYKTYp U3 pa3IUYHBIX
MIPOBOJIAIINX MAaTEpUAIOB, B TOM YHUCIIE U U3
yriaepoaa Uil CUHTe3a  (YJUIEpEHOB,
dbymepu0B, HAHOATIMA30B | JIp.
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Puc. 3
a- OCHUJIOTPaMMBI AIIEKTPHUYCCKUX

curHainon [1I1/1 npu x=var.

0- 3aBucUMOCTb LW(X) U1 MeTu.

B- 3aBUCUMOCTb W/p OT 3HEPTUU Y-KB AT
MEJHOTO JIEKTPOJA.
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