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B Hactosmelt paboTe BHepBbIE ONMUCHIBACTCS HAONIOJIEHHE OOpa30BaHHS ITHUIEBBIX
KpUCTAUIOB B IIIa3Me, CO3JaBacMON IyYKOM YCKOPEHHBIX MpOTOHOB. llpm mpomemeHun
IKCTIEPUMEHTOB UCTIOJTB30BaJICS AIIEKTPOCTATUICCKHN MPOTOHHBIN YCKOPHTEIb.
DKcIepUMEHTATbHBIC UCCIICI0BAHUS OBUTH BBIOJHEHBI /I pa3IMYHbIX HHEPTHHIX Ta3oB (He,
Ne, Ar, Xe, Kr). Habmogamocsk o6pa3oBaHue IBUIEBBIX KPHCTAIIOB Ha PAacCTOSHHH 1cM OT
BBICOKOBOJIBTHOTO 3JIeKTpoja. Kpuctamio-nomoOHbIe CTPYKTYPhI OBLIH TOTYUYEHBI JUISI BCEX
THUIIOB Ta30B, HCIOJB30BAHHBIX B 3KCIIEPHUMEHTE, W JUIS YaCTHUI[ Pa3IMYHBIX IHAMETPOB.
DKCTepUMEHTAIBHO HCCIIE0BAHO MMEIOIIee HECKOJIBKO MAaKCHMYMOB pacipe/eieHue YacTHIl
B 3aBUCUMOCTH OT PACCTOSIHHS MEX]Ty HUMH.

Paspaborana kuHeTHUYeCKas MOJeNlb, OMHUCHIBAIOIIAS TIPOIECC 3aAPSAKU  IBUICBBIX
YacTUI] B IUIa3Me, CO3JaBaeMOil MPOTOHHBIM ITIYYKOM B HMHEPTHBIX rasax. PaccuuTaHbl
KOHIIEHTPAIUK 3JIEKTPOHOB W HMOHOB, CPEIHEH OSHEPruu SJCKTPOHOB W 3apsIbl MBLUIEBBIX
YaCTHIL. 3apsj MbUIeBBIX YacTHIl u3MeHsuicsa B uHTepBajie 400+2000enunwu1] 21eMeHTapHOTO
3apsina; Ap (mapamerp skpana) - B uaTepBasie 100 - 250mkm u I (mapameTp HewieaabHOCTH) -
200wu 500.

Jlist MoteTMpoBaHUsT BPEMEHHOM SBOJIIOIMH MBUIEBBIX YACTHUI] UCIIOJIB30BAJICS METOJ
OpoyHOBCKO#  guHamMuku. Pa3paborana  Martemarudeckas  MOJAETb,  YUYHTHIBArOIIAS
SKpaHUPOBAHUE MBIICBBIX YACTHI[ YACTHIIAMH ILJIA3MbI, 3aBUCUMOCThH TBUIEBBIX YaCTHUI[ OT MX
MPOCTPAHCTBEHHOW IIOJIOKEHHS, W aHWU30TPOINHUIO B3aMMOJCWCTBUS TIBUICBBIX YaCTHII,
CBsI3aHHOU ¢ JapetioBoit moHHOM (hokycmpoBKoi moToka. [lpenmomaroch, 4To JEeBUTAIUS
MBUICBBIX YaCTHUI[ B 3KCIIEPHUMEHTAILHOW sYeiike OOyCIIOBIIEHA TEM, 4YTO JCWCTBUE CHIIBI
TpaBUTAIlMd W  CHJIBI  CONPOTUBJICHHUS  IOJHOCTHIO  KOMIEHCHPYIOTCS  JIeWCTBHEM
AIIEKTPUUYECKOTO TIOJISI.
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In this work the first observations of dust grain crystal formation in plasmexrated by
slowing-down proton beam have been described. Electrostatic proton accelesdieeh used
for the experiments. The experiments have been fulfilled for differens gidse Ne; Ar; Xe; Kr).
At the dust structure faces turned to the high-voltage electrode, the dust compangstallized
at the distance ofl cm from electrode. Crystal-like structures have been obtained for aldfpe
gases used in the experiment and for particles of different diameters didigadr distribution
function has some maxima.



For a calculation of parameters of plasma the model of kineticegges was
developed. The obtained results for electrons and ion density anmdethe electron energy
values permit us to estimate dusty plasma parameters fieredif gases: z (dust grain
charge)was in the interval 400+2000 elementary charge dpi{screen parameter) was in the
interval 100+250 um and (coupling parameter) lies between 200 and 500.

To simulate time evolution of the dust particle system we invoke the Brownian itynam
method. A mathematical model has been developed accounting for theailnstcgeening by
plasma particles, the dependence of dust grains on their spatienp@sid anisotropy of dust
grains' interaction associated with the drift ion flux focusing. &8sume that gravity and drag
forces are completely compensated by the electric fiekidtegl in the dust particle levitation
in experimental cell.



