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PaccmoTtpena 3amava 3apsi/iki MBUIMHKH B KPUOTEHHOM paspsifie, T.e. IPU O4YeHb HU3KUX TeMIepary-
pax OydepHoro rasa. B skcnieprimMenTax [1], BBITOJHEHHBIX IPU TEMIIEpATypax JKUIKOTO Ielins, a30Ta U
KOMHATHOM OBLIO MOKa3aHO, YTO MOHMKEHUE TeMIIepaTyphl ra3a MPUBOJAUT YMEHBIIIEHUIO paauyca dKpa-
HUPOBAaHUS ¥ 00pa30BaHUIO 0oJiee TIIOTHBIX MBUICBBIX CTPYKTYp. JIMHaAMUKa MBUTMHOK B IJIa3Me KPHO-
TeHHOT'0 pa3psijia TakKe CHIIBHO OTIMYAeTCsl OT TUHAMUKH MBUIMHOK B pa3psijie P KOMHATHOHN TemIiepa-
Type.

N3-3a criibHON HENMHEMHOCTH Ui 33/laudl pacueTa JWHAMUKH YacTHUI[ IJIa3Mbl BOJIU3U NBUTMHKA
MPEAMOYTUTETHHBIM SBIISIETCS MPSAMOE YUCIEHHOE MOJICITUPOBAHUE W3 TIEPBBIX MPUHIMIOB. MHTETpHpO-
BaHWE YpaBHEHUU JIBH)KEHUS YACTHI] IPEJICTABISIET COOO0M YHCICHHBIN SKCIIEPUMEHT, TTO3BOJISIOMUHN T10-
JY49HUTH OoJiee MOTHYIO HH(OPMAIIKIO, YeM HATypPHBINA SKCIIEPHUMEHT.

3amava uccieoBaiach METOJIOM YacTHIl B siueiike. PaccunThiBasiach IMHaMUKa IMIa3MEHHBIX HOHOB,
DJIEKTPOHOB, COBMECTHO C YpaBHEHHEM JIJISl DJIEKTPUUECKOro mouist. PaccunThiBaniach 3apsjika MBUTHHKH,
GbaykTyanuu ee 3apsja, 2JIeKTpOHHAsI U HOHHAs! INIOTHOCTH BOKpYT Hee. MccenoBanack BenurHa 3apsiaa
MBUTMHKYA U ero (JIyKTyallud B 3aBHCHMOCTH OT TeMIIepaTyphl U JaBICHUS Ta3a, a TaKkKe OT IJIOTHOCTH
MBUICBBIX YacTull [2].

Pe3ynbTaThl YMCICHHBIX pacdyeTOB MO3BOJISIOT aHATM3UPOBATh KMHETHKY MPOIECCOB 3apSIKH MBUIH-
HOK IIPH HU3KHUX TeMIlepaTypax ra3a U BIHSHHE KPUOTCHHBIX TeMIIepaTyp Ha SKpaHUpPOBaHUE 3apsija Ibl-

JIMHOK U UX IIJIOTHOCTH B INIA3MCHHO-IIBUICBBIX CTPYKTYpax.
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The problem Cryogenic dusty plasma is a gas discharge dustiy dgsined at very low (cryogenic)
temperatures of gas. The experiments [1] conducted with liquid nitragé liquid helium cooled dc
glow discharges showed that “cooling” of thermal motion of ions down to anogEmperatures leads to
decreasing of ion Debye radius and formation of super dense dust ssughere density of dust grains
can be of the same order as plasma density and ion Debye radius cspotatte grain size. In this case,
plasma dynamics and dust charging are sufficiently different from those at asaiengperature.

Complete problem of plasma dynamics around a macroscopic body in teegare$ plasma flows is
highly nonlinear and therefore its numerical analysis is of majportance. Direct integration of the
equations of motions of plasma particles represents a numerisatimmgnt whose significance ap-
proaches experiments in the laboratory.

The problem was studied by using the PIC simulation method. The dymdmplasma electrons and
ions as well as the charging process of the dust grain areatguhgelf-consistently. Grain charge, fluc-
tuation, distributions of electron and ion number densities, and the elattrggasma potential are ob-
tained for various pressures and temperatures of gas [2].

The results of numerical simulation made it possible to anahe&ihetic processes leading to dust

particle screening in a gas-discharge plasma and to verify the existingtitedanodels.
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