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Cozan  MHOTOQYHKIIMOHAIBHBIA ~ JTa0OpPAaTOPHBIM  KOMIUIEKC,  IO3BOJISIFOIIMMA
TeHepUPOBAaTh HU3KOTEMIEPATypHYIO TIUIa3My C IOIUPOKMM JHAMa30HOM CBOWCTB U
XapaKTepUCTUK Ha OJHON IKCHEPUMEHTAJIbHON YCTAHOBKE IMYTEM BHECEHUS MUHHMAaIIbHBIX
U3MEHEHUH B KOHCTPYKLHIO ycTpoiicTBa. OCHOBOM KOMILUIEKca CIyX HUT Oa3oBbIi OJOK —
KOMIIAKTHBI YacTOTHBIA TEHEpaTop BBICOKOBOJIBTHBIX HMITYJIbCOB HAHOCEKYHIHOMN
JUTMTEITFHOCTH ¢ WHIYKTUBHBIM HakomuTeleM u KommyTatopoMm Ha SOSauonax. [punHnummn
paboThl  MOJOOHBIX  TeHeparopoB omucaH B [1]. B kadecTBe  HMCTOYHHKOB
HU3KOTEMIIEpaTypPHOU IUTa3Mbl BBICTYHAIOT CMEHHBIC HACAIKH, JIETKO IMOJACOSAWHIEMbBIE K
06a30BoMy OJIOKY ¥ TIO3BOJSIOIIME TE€HEPUPOBATH HMITYJIbCHBIE JJIEKTPOHHBIE MYYKU C
pa3IMYHBIME TIapaMeTpaMU, UMITYJIbChl PEHTTCHOBCKOTO H3JIYYCHHUS, CaMOCTOSTEIbHBIE U
HECaMOCTOSITeNIbHBIE pa3psbl PA3INYHBIX THIIOB, a TAK)KE UMITYJIBCHI JTa3€PHOTO U3ITYUCHHUS.

YHUKaTbHOCTE  J1a00OpaTOPHOTO KOMIUIEKCAa 3aKJIIOYaeTcss He B MapameTpax
TeHEpUpPYEeMOii IJIa3Mbl M HE B ClIOoco0ax ee reHepanuu (KOTOpbIE SIBISFOTCS CTaHIAPTHBIMA),
a B BOBMOYKHOCTH TIOJIy4aTh MOTOKH KOPIYCKYJISIPHOTO U 3JIEKTPOMArHUTHOTO (B TOM HYHCIIe
JIa3epHOTO) M3JIyYeHHUH, a TaKkKe IJIa3My ra30BbIX pa3psAloB B paMKax OJHON KOMITAKTHON W
OTHOCHUTEIIHO JIEIIeBON YCTaHOBKHM. B03MOKHBIE MPUMEHEHHSI T€HEPUPYEMBIX MOTOKOB U
IJIa3Mbl TakXe IMpelneibHO pa3sHooOpasHbl. lIpexae Bcero KoMiuieke MpeaHa3zHAYeH s
MPOBEJICHUSI  MPAKTUYECKWX, JaOOpaTOpPHBIX ©  Y4eOHO-HCCIEIOBAaTENbCKUX  padoT
CTYJIEHTaMH (PU3NYECKUX U TEXHUUECKUX CHEIHMATbHOCTEN ¢ HEeIbI0 JeMOHCTPALUU CIOXKHBIX
¢dusnueckux 3¢ (HeKToB Ha MPOCTEHINEM TEXHUYECKOM YPOBHE C MCIOIB30BAaHUEM MPOCTOW U
nemeBoit TexHuku. Komriuiekc ycTaHoBIeH Ha Kadeape 5>IeKTpopu3uku Y paabCKoro
rocyaapctBeHHOro Texuuueckoro yausepcutera (YI'TY-VIIN). [TogobHoro obopynoBanus B
MPaKTUKE POCCHUMCKUX BBICIINX Y4YeOHBIX 3aBeJIEHUH, a Takke HHCTUTYTOB Poccuiickoit
akazeMuu Hayk u orpacieBelx HMW He nmpoexkTupoBanoch U He U3roraBinBasiocs. He MeHee
BaXHOE TMpPUMEHEHHE KOMILIEKCa — ATO MPOBEJICHHE HAYYHBIX HCCIIEOBaHMA B 001acTu
(U3UKY HU3KOTEMIIepaTypHOU IJ1a3Mbl, JTJa3epHON (PU3NKH, TIIIA3MOXUMUH H T.1.

[Tapametpsl koMmiiekca cienyromue. ba3oBelii 070K IMO3BOJSET TE€HEPHUPOBATH
uMmIynbehl HanpspkeHueM 1o 180 kB, tokom mo 1 kA, murensHOCTHIO 10 20 HE, 9acTOTOU
cinenoBanus 10 10 ['n. CmeHHBIE OJOKHM B BHJIE BaKyyMHBIX JIMOJIOB IO3BOJISIIOT CO3/1aBaTh
My4KH OJJIEKTpoHOB ¢ H3Hepruei go 180 k3B, TOkOM 10 HECKOJNBKHX COTEH amIep,
TUTATENbHOCTHIO 5-20Hc, ¢ monepednpM ceueHueM oT 1 o 40 cM?. CMeHHBIiH PEHTIE€HOBCKHMA
OJI0OK TI03BOJIIET (POPMUPOBATH PEHTICHOBCKOE M3IYyUEHUE ¢ UMITYJIHCHOW MOIIHOCTBIO O3Bl
a0 0.05 Mpan/c u cpenneit momuocthio 70361 10 0.01 pag/c. CMmeHHBIE OJOKM B BHIE
paspsIHBIX KaMep TO3BOJISIOT CO3/1aBaTh IUIA3My pPa3IMYHBIX Ta30BBIX cMecell HHU3KOTO U
BBICOKOTO JaBJICHHS ¢ KOHIEHTparueii 3apsokeHHbx gactui ot 1042 1o 10" em™. Cmennsle
OJIOKM B BHJIE JIa3ePHBIX KIOBET MO3BOJISIOT HA PA3HBIX FA30BBIX CMECSAX IMOJIyYaTh JIa3epHYIO
TeHepaIuio B MIUPOKOM JTMana3oHe JIUTMH BOJIH U MOIIHOCTEH.

JlaGopatopHbIii KOMILIEKC OBUT CO37aH B paMKaX [ ocyJapcTBEHHOTO KOHTpaKTa C
(dhenepaybHBIM areHTCTBOM 10 Hayke u mHHOBaImsM Ne 40.032.1.1.24.
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A multi-functional laboratory complex has been created. The comgilews to
generate a non-thermal plasma with a wide range of propami@scharacteristics at one
experimental setup by insertion of minimum changes to the setupuit. Main element
of the complex is basic unit — a compact rep-rated generator ofvbigltye nanosecond
pulses with an inductive storage and SOS-diodes switches. Principtggem@ition of such
generators are described in [1]. Replaceable units edisibhad to the basic unit are used as
non-thermal plasma sources. The replaceable units allow toatenmised electron beams
with various parameters, X-ray pulses, self-sustained and nosusédined gas discharges of
various types, and laser pulses.

Uniqueness of the laboratory complex is not in parameters of ¢gethgrimsma and
not in methods of its generation (these methods are standard), the abitity to form
corpuscular and electromagnetic radiation flows, including lasatian, and gas discharges
plasma, with the use of one compact and relatively cheap installRbssible applications of
the generated flows and the plasma are also maximum varistl.oFiall, the complex is
intended for execution of practical, laboratory, and educational-oksearks by students of
physical and technical directions with the aim to demonstateplicated physical effects on
a primary technical level with the use of elementary and cledmigue. The complex is
used at the Chair of electrophysics of the Ural State Temhdimversity (USTU-UPI). Such
equipment was not designed and constructed earlier. Another applicatiog complex is
execution of scientific researches in the field of non-thepredma physics, laser physics,
plasma chemistry, etc.

Parameters of the complex are as follows. The basic unitsalovgenerate pulses
with a voltage up to 180 kV, current up to 1 kA, duration up to 20 ns, pulse @pedite up
to 10 Hz. Replaceable units as vacuum diodes allow to form eldmd@mms with an energy
up to 180 keV, current up to hundreds of amperes, duration of 5-20 ns, beam cfioss-se
from 1 to 40 cri A replaceable X-ray unit allows to form X-ray radiationhnét pulsed dose
power up to 0.05 Mrad/s, and average dose power up to 0.01 rad/s. Replaceabées unit
discharge chambers allow to form a plasma of various gasimesxat low and high pressure
with a concentration of charged particles front?10 10° cmi®. Replaceable units as laser
chambers allow to obtain lasing on various gas mixtures in a wide raf wavelength and
lasing power.

The laboratory complex was created within the framework of thie £ontract with
Federal Agency on Science and Innovations No. 40.032.1.1.24.
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