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VCCJEJOBAHUE JUHAMUWYECKHX CBONCTB
IMJIA3SMEHHO-TIBUIEBBIX ®OPMUPOBAHUI
B BLICOKOYACTOTHOM PA3PSJIE

HpI/IBeZ[eHLI PE3YIbTAThl SKCIICPUMCHTAJIBHOTIO UCCIICAOBAHUA JIMHAMUYCCKUX CBOIMCTB MBIJIEBOM KOMIIOHEHTHI B KOMITJIEKCHOM
T1a3Me BLICOKOYACTOTHOI'O EMKOCTHOIO paspsijia. Ha ocHose ananmmza pacapeaeiicHus CKOpOCTeﬁ MBUICBLIX YaCTHII TOKA3aHO JIMHEH-
HOC BO3pacTaHUC UX KHUHETHYECKOH TCMIICPATYPEI TIpU YBCIIMHUCHUU MOINHOCTU paspsja. PeSyHLTaTLI JNaHHOMH pa6OTLI ClIyKat
OCHOBO# JJ1 HU3YUCHUS APYTUX TUHAMHUYICCKUX CBOMCTB MbLICBOI CUCTCMBI, TAKUX KaK aBTOKOPPCIIIIUOHHAN Cl)yHKL[I/Iﬂ CKOpOCTeﬁ

W TPaHCTIOPTHBIE KOAPPUITHCHTHI.

Beenenne. KommrekcHas (mpuieBas) miasMa —
3TO MOHU30BAHHBIN ra3, COACPKAIIUN YACTULBI TBEP-
JIOTO BCIICCTBA MUKPOHHOTO pasmcpa. MayucHue
(PU3UYCCKUX CBOUMCTB MBIICBOH ILJIa3MbI BHI3BIBACT
0O0JIBIION MHTEPEC, TAK KAK OHA HAXOIUT HPAKTH-
YCCKOC MPIIIOXKCHIE TIPH CO3IAHUN KOMITO3ULIMOHHBIX
HAHOMATCPHUAIOB, B MUKPOSJICKTPOHHKE, B KOCMHHICC-
KHUX TCXHOJIOTHSIX, PH TCPMOSACPHOM CHHTE3E [ 1-3].

ITeraeBRIC MAKPOUACTHUIIEI, BHCCCHHBIC B IIIA3-
MCHHYVIO CPCAY WM MOSBUBIINCCS CAMOCTOITCIIEHO
3a CHUCT SPO3UH INCKTPOAOB WIIH CTCHOYHOIO MAaTe-
prana IIa3MCHHOTO PCAKTOPA, 3aPDKAOTCS SIICKT-
putdecKH. 3apsaKa MbIJICBBIX YaCTUL[ OCYIISCTBIISI-
CTCsI 3a CUCT MOTJIOMICHUS 3ICKTPOHHBIX U HOHHBIX
MOTOKOB. BBU Y BEICOKOH MOABIKHOCTH JICKTPOHOB
MBLICBBIC YACTHILIBI, KAK PABUIIO, TPUOOPETAIOT OT-
puraTenbubii 3apsan (mopsaka 107 amemMeHTapHBIX
3apsaoB). Hanwmaue Gompimoro 3apsaa y MBLICBRIX
qaCcTUL, KOTOPOC OMPCACIICT CHIBHOC B3aHMO-
JCHCTBHUE MEK Ty HUMU, MPUBOJAUT B Ta00OPATOPHBIX
YCIOBHSIX K (POPMUPOBAHUIO YIIOPSIOUCHHBIX CTPYK-
TVp — T.H. TJIA3MCHHBIX KpUCTALIOB [1-8].

HccnenoBanue AMHAMHUYECKHUX CBOUCTB ITBUIEBOM
I1a3MBI TO3BOJISICT MOTYIUTh OOIIUPHYIO HHpOpMa-
IIAI0 O CBOMCTBAX CHUCTEMBI IBITMHOK. B manHOI
CTAThC AMHAMHUYICCKHUC CBOMCTBA MBLICBOM TIJIA3MBI,
CO3AaHHOH B €MKOCTHOM BbICOKOuacToTHOM (BY)
paspsac, UCCIACAYIOTCI Ha OCHOBE aHATH3A MOCIC-
JOBATEIbHBIX KOH(UTYPALIUI MJIA3MEHHO-TTBIICBBIX
cTpyKTYp. OCOOCHHOCTh JAHHOTO METOAA 3aKIIO-
YACTCS B TOM, UTO OH MO3BOJISCT MOIy4aTh uH(OP-
Mauu 03 BHeCCHUs Bo3MmymicHui. IlomyucHHas
vH(pOPMAIIHS UCIOIB3YETCS A PacyeTa pacipe-

JCTICHHUH MBLUICBBIX YACTHI] 10 KOMIOHEHTaM U abco-
JIOTHOH BeMUIHHE cKopocTel. Popma 3THX pacrpe-
JIENEHUH TIO3BOISAET OLICHUTh JUHAMHYECKHES CBOM-
CTBA IBUICBOW CHCTEMBI, TAKHE KaK TEMITCpaTypa u
KuHEeTHUCCKas sHeprud [9, 10].

Jkcnepument. g uccnenoBanus AMHAMH-
YECKHUX CBOWCTB MBLICBOM MIa3MBI OBLIIA HCIIOTIB30-
BaHAa J3KCIIEPUMEHTAIbHASA YCTAHOBKA HAa OCHOBE
€MKOCTHOTO BBICOKOYACTOTHOTO paspsaa [10-12].
ITnockonapanienpHbIe SAEKTPOABI PACTIONATAIOTCA
B BY xamepe. Ha mmwkumi anexrpox nogaerca BYU
HanpsokeHuE ¢ gactorod 13,56 MI'm, a BepxHMit
OCTaeTcs 3a3eMIICHHBIM. JlpaMeTp 31eKTpoaoB co-
craBiser 19 cm. Paccrogane Mexay 3neKTpojaMu
3 cM M 3HEProBKIAA NpH PaOOYHX MOIIHOCTAX CO-
crasmsger mopsaaka 0,01 Br-cm?. B skcmepumente
HCMONB3YETCs ra3 aproH, U AaBICHHE paboucH cpe-
nel cocrasmsaet Beanauny 0,05-2 Topp. B xauecTse
TTBLTMHOK HCTIONB3YIOTCS ITOTHAUCTICPCHBIE TIBIJIEBBIC
gactuipl ALO, cpeanum paauycom 4 MKM.

HaGnronenue nelneBod CTPYKTYPH BEAETCA B
TOPHU30HTAIBHOM INTOCKOCTH B PAMKaX OJHOTO CJIOA C
TIOMOIIIBIO TIOACBETKH JIA3CPOM MOITHOCTEEO ~250 MBT,
a TAKKE BEICOKOCKOPOCTHON LIU(POBOI BUACOKAMEPBI.
BuaconzobpaskeHus, MOIYICHHBIE ¢ IOMOLIBIO BHU-
JIEOKAMEPBI, COXPAHAIOTCA B MaMATH KOMIBIOTEpPA
JUTSE TIOCTICAYIOLICH 00pabOTKU ¢ MOMOIIBI) CIICIIH-
aJbHBIX MAKETOB MPOrPAMMHOTO O0OCCIICUCHHSL.

PesyabTarbl. TunmuuHbie H300paKEHUS MIas-
MCHHO-TIBIJIEBRIX CTPYKTYpP, HaOmoxaeMeix B BU
paspsze, npeacrasncHel Ha puc. 1. Bee mputeBbie
CTPYKTYpH Ha puc. | Obmu chopMUPOBAHBI TIPH
masaennd raza p=0,125 Topp.
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Puc. 1. M306pakenus MIa3MeHHO-IIBUICBLIX CTPYKTYP, chopMHUpoBaHHLIX B I1asMe BU paspsjia npu gaBneHnu pabodero rasa
p=0,125 Topp: a — MotmHOCTE paspsna £=6.25 Bt;, 6 — MomHocTh pazpaaa P=8,75 Bt; B — MomHocTs paspsaa P=11,25 Br;
I — MoImHoCTh pazpsga P=13.75 Bt; 1 — momHocth paspaga P=16,25 Bt; e — momuocth paspsga P=18.75 Bt

Kax BugHO 13 puc. 1, BO Bcex cnydasx B TOpH-
30HTAIBHOM CJIO¢ TIa3MEHHO-TIBIJICBON CTPYKTYPBI
Habmoaaeres GOPMHUPOBAHHUE IIOTHOM KOHACHCHPO-
BaHHOHN CHUCTEMbI. MOKHO KaueCTBEHHO OTMETHUTH,
qT0 ¢ yBeamucHUEM MormHoctr BY paspsaa pac-
CTOSIHUC MCXy TBIICBBIMH YaCTHIIAMH YMCHBIIIA-
ercs. OHO U3 BO3MOXKHBIX O0OBICHCHHH 3TOrO 3(-
(dexTa 3aKI0YACTCS B TOM, YTO MPH YBEIHUCHHH
MOIIHOCTH Pa3psiia KHHETUICCKAS SHEPTHS YaCTHIT
B CJ0C YBCIWYHBACTCS, U OHH 32 CUCT CHJIBHBIX
KOJICOAHUI BOKPYT TOYKU PABHOBECHS MOMAIAI0T B
TOT TOPU3OHTAJIBHBIN CIION, 32 KOTOPBIM BEAETCS
HaOMIOJCHHE, UTO cO34acT 3PPEKT VILIOTHCHHUS.
Takke 3T0 MOXKET OBITh CBS3aHO C TEM, YTO IPH
BO3PACTAHUU MOLITHOCTH U3MCHSICTCS TTyOHHA 3JICK-
TPOCTATHYCCKOTO MOTCHIUAJIA JIOBYIIIKH, B KOTOPOIH
HAXOIUTCS MBLICBAs CTPYKTypa. Takoe U3MCHCHHE
MOYKET BBI3bIBATh YILIOTHCHUE MBLICBOH CTPYKTYPHI.
Bonee raybokoe mccreaoBaHue TAHHOTO BOIPOCA
BBIXOJHT 33 PAMKH JAHHOH PadOThI ¥ OYAET HpOBE-
JCHO B JAJIbHCHIICM.

J1s XapakTepUCTUKN TUHAMUYICCKUX CBOWCTB
MBLICBOW KOMIIOHCHTHI ObIJIH PACCUNUTAHBI PACTIPE-
JCIICHUS TBIJICBBIX YACTHUI [T0 CKOPOCTSIM:
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TAC V MV — KOMIOHEHTHI CKOPOCTH IO OCH X H Y}
Ax m Ay — cMEImEeHHs 10 OCSIM X U ) B IIOCKOCTH
HaOmoacHNS, Af — IPOMEKYTOK BPEMEHH MEXKAY
MOCIEAOBATCIBHBIMY KaapaMH; vV — abCOMIOTHAS
BEJIMYMHA CKOPOCTH.

PacnpeneneHus mpIaeBRIX 4acTHI IO OCAM X
U Yy, COOTBEeTCTBYIOIMUE pHUC. la—le, mokasanbr Ha
puc. 2a u 20, a pacnpeAcacHue no abCOMIOTHBIM
CKOPOCTSIM — Ha puc. 3.

Ananuzupys puc. 2 1 3, MO)KHO OTMETHTb, UTO
PACIPECIICHUE MBIICBBIX YaCTHL IO CKOPOCTIM
COOTBETCTBYCT MAaKCBEIIIOBCKOMY PACHPEACICHUIO
[8, 9]. C yBenuucHHEM MOIMHOCTH paspsaa H3Me-
HeHUE (opmbl GYHKIHUEN PACIPEACICHUS COOTBET-
CTBYCT YBEUUCHHUIO TeMIepaTypel. Takoe mosexe-
HHE CBA3AHO C TEM, UTO B 3TOM CIY4aC MPOUCKOTUT
PasorpeB 4YacTULl, KOTOPBIH SBISCTCH CICICTBHEM
VBEUUCHUS TeMOepaTypsl Oy hepHoro raza. 1o mpu-
BOJUT K TOMY, YTO YHCIIO YACTHI] ¢ OONMBIICH KHHE-
THYCCKOH PHEPrUCH B CHCTEME CTAHOBHUTCS OOMIbIIC.

Ha ocHoBe momyueHHBIX GYHKIHIN pacipeacncHUs
abCOMIOTHBIX CKOPOCTEH OblIa MPOBEACHA OLICHKA
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Puc. 2. PaCHpeZ[CHeHI/ISI CKOpOCTeﬁ TBUJICBBIX YaCTHUIL B IJIa3ME BBICOKOYACTOTHOIO paspsja:
a — pacIipeJACJICHUC CKOPOCTHU MBUICBBIX HaCcTHUI] 11O OCH X, o — pacopeICIICHUE CKOPOCTH IBIJICBBIX YaCTHUIL 11O OCH Y

TEMIIEPATYPHI IBIIEBBIX YacThl. Temmeparypa cu-
CTEMBI TIBIJICBBIX YACTHL ObLIA ONMPEACIICHA U3 HAU-

6onee BeposTHOI ckopoct V, = 2k, T, [m, [9].

3aecp T', — TeMmeparypa MBUICBBIX HacTHL; k, —
noctossHHAsA boasivana; m ,— Macca MBLICBOM Yac-
trnel. Ha puc. 4 npeacrasieHa 3aBUCUMOCTD TEM-
IIepaTypsl MBIIEBBIX YacTHI oT MommHocTH BY pas-
pana.

Ananuzupys puc. 4, MO)KHO OTMETHTb, UTO TIPU
YBETUUEHHUN MOIMHOCTH paspsja TeMmIepaTtypa
MBLICBBIX YaCTHI] BO3PACTACT JHHEHHO. 3HAUYCHHUE
TEMIIEPATYPHl MBUIMHOK B TUTA3ME BapbHUPYETCS B
npeacnax 0,05-0,2 3B, uro xoporo cornacyercs ¢
JAHHBIMH APYTHX aBTOPOB [8].
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Puc. 3. Pacnipesienenusi ckopocTel NbIJIEBBIX YaCTHUI]
110 aGCOIOTHLIM BENTMIHHAM

Habmoaenue nima3MeHHO-IBLIECBEIX (HOPMHUPO-
Banui B BY paspsac mo3BoaseT U3VIUTh THHAMU-
YCCKUE CBOWCTBA MBIICBOM mna3Mel. K Takum CBO¥-
CTBAM OTHOCSITCS CKOPOCTH IBIJICBBIX YACTHIl U UX
KHHETHUYeCcKas Temmeparypa. Kak mokassiBaroT
PE3yABTATHI JAHHOM PabOThl, OCHOBAHHBIC HA AHA-
3¢ QYHKUMN pacpeacICHHUS MbUICBRIX YACTHII ITO
CKOPOCTAM, TEMIICPaTypa MbLICBOH KOMIIOHCHTEHI
BO3PAcTACT MPONOPLUHOHATEHO MoIMHOCTH BY pas-
pszga.

B manpHEHImeM IpeACTaBIACT MHTEPEC HCCIC-
JOBAHHUE APYTUX AUHAMHYCCKUX CBOWCTB IMBLICBBIX
YACTHII, TAKHUX KAK aBTOKOPPEISIIHOHHAS (DYHKITUS
ckopocTeit, koadduuneHTsI BI3kocTH U quddy3nn, a
Takke 3K T caMOOPraHU3AINH.
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Puc. 4. 3aBucumocTh TCMIICPATYPHI IBIJICBBIX YaCTHUL]
OT MOIIMHOCTH BY paspsaaa. 9KCHCpI/IMeHTa.]'ILHLIe 3HAYCHHA
OTMCYCHEI KBaJIpATHBIMU TOUKaMHU, a4 NYHKTUpPHAas JINHUA
COOTBCTCTBYCT JIMHEHHON alIpoOKCUuMaIliun
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3axarwuenne. B nanHoil paboTe mpoBeACHHI
SKCIICPUMCEHTH TI0 UCCIICAOBAHUIO AUHAMIUICCKUAX
CBOWCTB NJIa3MCHHO-TIBIICBEIX 00Pa30BAHUH B
I1a3Me BBICOKOUACTOTHOTO paspsaa. Ha ocHose
M3YYCHUS KOH(DUTYPALHi TBIJICBBIX CTPYKTY]P HOJTY-
YCHBI (PYHKIIUHU PACTIPSACTICHHSI CKOPOCTEH ITBIJICBBIX
YACTHIL 10 KOMIIOHCHTAM U aOCOMIOTHOM BETHUMHE
ckopocteii. OnpeneneHa 3aBUCHMOCTh TEMIICPATY-
PHI TBIICBEIX YacTUIl oT MomrHocTH BY paspsama.
Pesynprarer qaHHOU paboThI CIyKaT OCHOBOM ISt
JAIBHEUIIEr0 U3VUEHUS AUHAMUYECKUX CBOMCTB
MBIICBOU TITA3MBI C LETBIO OMPCACICHUS aBTOKOP-
PEIAUUOHHBIX (DYHKIUH MBLICBBIX YACTHI[ U TPAHC-
MOPTHBIX KO3((HUIHUCHTOB MBLICBON KOMIOHCHTHI
KOMIIJICKCHOM TI/TA3MBI.

Jlannas paboma vinosnena 3a cuem cpeocms 2pam-
moe MOH PK OC-1.1uMII-1/2008.
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Pezrome

JKoraphl KHUIUTIKTI KOIEMJIIK pa3pAATarbl KOMIUIEKCTIK
MJ1a3Malarbl TO3aHbl KYPAYIIBICBIHBIH JIMHAMHKAIBIK Ka-
CHETTEPiH TOXIpUOECTIK 3epTTey KYMBICTAPLIHLIH HOTHIKE- JIepi
kentipiired. To3aH el OemmeKTep/IiH KbIIIAMALIKTaphl 0oii-
BIHITIA TAPAyblH TaJay HETi3iHJe, KYaTThl 6CipreHe oapibly
(To3aH bl OONIIEKTEPIH) TEMIEPATyPaTapblHbIH ChI3BIKTHI
TYPJIC OCETIH/IM KOpCeTUreH. bepinreH »yMBICTHIH HOTHKEIEePi
KBUIAMABIKTAPABIH ABTOKOPPEISAIUIBIK GYHKIHACH KOHE
TackiManaay kodhpUIHEeHTTepl CHAKTH TO3aH bl XKYHeHIH ba-
cKa Jla IMHAMMKANBIK KACHETTePiH 3epTTeyre Heris Oona ana-
JIL.

Sammury

In present paper dynamical properties of dust component
in complex plasma in radio frequency glow discharge were
studied. The linear increase of dust temperature with increasing
of discharge power was shown on the basis of analysis of dust
particles’ velocity distribution. Results of present work can be
basis in the investigations of other dynamical properties of
dust system like velocity autocorrelation function and transport
coefficients.
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