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G.V.AZIZBEK!AN 

ON THE FORM OF DENSE ELECT:<ON CLUSTERS. 

IN A LONGITUDINAL MAGNE'r-C FIELD 

The influence of proper fields of clusters on their f~rm 

is considered. The calculation and numerical cqmparison of Coul 

lombian and magnetic forces on the cluster lateral ends are 

performed in the longitudinal uniform magnetic field. The pe­

ripheral part of the cluster of. a cyl-indrical forDi is shown to. 

be subjected to a stronger compression under_ t}?.e ao.tion o·f ~rO+ 

per magnetic forces than the axial one. Hence, the · c).uster 

transforms 'and takes an ellipsoidal·-form. The characteristic 

time of the cluster torm variation is 1 o-9 s at rv 100 A 

and the external magnetic field·~ 0 .. 1 T. A. cOmpressi~n ItJ.eChanifm 

of hollow tubular clusters is proposed •. 
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B pa3JI.H'tffih!X padoTax no :vrcCJie.n;oBa.Hmo car·.:ocOI'JiacoBa.HHOH M­

nar!TTARH p8JIHTHBliiCTCKHX 8JI8K.TpoflHID( rryl.!ItOB B CHJI:bHOTOtQ-f!::l~: .'IHHeti-

HHX ycROPHTeJLIDC I JI.10!J.tHIDC reHBpaTopax H ycviJmTe.llfiX cBepxBHCOKO­

l.!aC.TOTHbiX 8JI8I<TpoMarHHTHUX BOJlH Q_}OpMa 3JI8RTpOHHh!X CryCTROB rrp11,_. 

Hw.~aeTCR ..rrndo rr;wr:vm,nJIIf4:ecRoiir (I-3] 1 Jlll6o e<lJepntremw~I [4]. \!OIJ· 

Ma cryC'l'ROB OH.8.3b!Ba.8T BJIH..fUIH8 TaiOKe Ha CITSRTpaJII.HYIO xapa.KT8IJHC 

Tllicy M3JIYti8IDIH B p3.3JIWIHblX 3B.M8,WlRJOII'[}IX CHCTSMa'<. Boupoc 0 (pop­

Me 9JieRT.POHHbiX cryCTROB rrpH HaJIKt!IDI IIpQ,IJ;OJU,HOrO MaPHHTHOro IIO­

JLF.[ ,UO HaCTOJIIqero Bp8MSHH OcTaeTCJI OTRpl:ITHM. l\aR dy.n;eT ITOKa-

3aJiO HIDKe 1 cyii!8CTB8HHYIO poJII. Ha. Q)Opll.'lJ crycTROB mcaab!Ba!OT cod­

cTBSHime rroM 1 odycJioBJieHHbie Bpama.TeJI:CHHM ,nBIDKBIDieM tiacrnu;. 

1\a.R H3B8CTHO, npo.n;OJII.HO€ Jlila.I'HHTHO€ ITOJI€ HCITOJI:03Y€TCJl ,IJ;JJR. 

KOMTI8HGaUim IcyJIOHOBCROrO paCT8JllGIBa.HJ1Jl tiaCTHU fiYl.!Ra B pa,n;ll8..JTh­

HOM HanpaBJieHHH. Ho rrpe~e ti8M ITOTiaCTI. B O,UHOp0nHYIO qaCT:b IIOJIR 

rryl.!OK ITpOXO~T qepe3 Od~CTI. HSO~OpollHOCTHI r,n;e rrpOHCXO,UHT 

paCKPY~aHHe qacTHU ny~. A3HMYTaXbHHe CKOPOCTH qacTHU OUPO­

.n;eJIRIOTCJI H3 aa.KoHa coxpa.HeHm:r ododmeHHoro m.myJI:cca H B arwHall:o-

rro-om.JMeTpH'tfilliX IIOJlJIX_ B napa.KCHaJlbHOM rrpHdJJ.HJKeHlm aa.uamcn B 
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Bl!l\e (5) 

\lo: RC,= C?- E:>o R 
" u 2.ml!" ' 

(I) 

r,lle e,o - l'I!I,JJ;yK!l)ffi !!pO,llOJ!I>HOro MarHl'!THoro. rrOJUI; R - paCCTOR­

HJile OT OCH CHM!I'19TpJ1JlJ; e, m - 3apH.IJ; PI :Ma.CCa 8JI9KTJ)OHa; e -yr-

1 •; a)- tfa 
JIOBM CKOpoCTl> BpaliieHIDI; '/1 = ( - V C - peJ!llTl'!BIICTCKllli 

fla.KTOp, V - TIOJIHM CKOpOCT:b 'tJB.CTMilH, C - CKO:POCTD OBSTa. 

Pacc~TaeM &n9KTp0MaPHHTHH9 Tianfl CryCTKa, BHOCHmHS BKna~ B 

IIpo.UOJil>HYIO COCTa:BJllii!li(YJO CI!Jibl J!Ope!Uja, T. e. pa.lJ;l'!Ml>lJYIO COCTHBJ!ll­

romyro C06CTB9HHOPO MarHHTHOPO ITO~ Jii rrponO~HYID COCTaBnHrornyiD KY~ 

.IlOHOBCKOrO ITO.Ilil Ha OCHOBe CJIC)J;Yroml'IK ,llOrry~OH~: 

I) 8JICKTpollllbll! I!Y'<OK rrpe,UBapMTCJ!l>HO crpyiiiiMj)OBaH II COCTOIIT 

>!3 OT.UeJ!l>HHX cryCTKOB )liiJ!RII)IJl!N9CKO~ <floj:Mi ;IIIDI!Thl io , pa)J;IIyca 

<R0 , C paBHOMepHRM paC.Ilpe.n;eJ!CHl'!eM IIJ!OTHOCTl'I sapa.n;oB M .n;B~9TCR 

~.UMI> OCI! e_ CO CKOj)OCTl>JO \f 0 ; 

2) OTCyTCTBYJOT pa)J;l'!Ml>Hble ,UBIDKeHI!R '<aCTH!1 B!JYTj)l! Cl'YCTKOB; 

RoMneHcauna KYJIOHOBCKoro pacTaAKHBaHHH ~CTHU B pa~an:oHOM 

Hallp8BJI91TIU!i IIp0H3BO;n;HTC.Ii C ITOMOIUbiO BHSWHero rrpo,Il;O.I!bHOrO Ma.r­

liHTHOPO IIOJlff B1) ; 83:aMYTa.JIDHl::le cKopoc'l'H 'tla.CTID.J; on:pe.n;emnoT­

CR 113 COOTH0ill9HIDI (I). 

B )liiJ!I!H.n;pl'I'!ecltol! ollcTeMe ltOOP.lJ;l'IHaT ( ~, El, r.) , HaXO.lJ;l!Il1eliCR 

~ TIOKOS OTHOCHTSJll,HO JIST~ero B,Il;OJTh OCH ~ CryCTKa, IIpO.:UOJThHM 

cocTaBJ!llKI!laH ey.IloHoBcKoro rro.Il!I E • " pa,llHM»HaH cocTaJlJJlll()!ljaH 

t"'I'lll!lTHOrO IIO.Il!I () r l!HXO;n;>ITC!I .UJ$IlepeHI1l!JlOBHHII9M IIO IIpo.UO.Ill>HOll 

roop)J;l'IIIHTe OOmi!X B!ipa~eKllli .n;;n;>I CHan!Ij)HOro II BeKTopaoro IIOTeH-

Wm.rroB [5) , B l<OTOj)IDC lli!TerprrpOBaHIIe rrpoBO)J;l'ITC!I ITO o6MM;f 

prycTKH. CHCT9M:f KOOj))J;l'IHHT paCIIOJ!OJKIIM TaR, '!TO KOOj))J;l'IIIHTli TOp-

!10B CryCTKH COOTBCTCTBCHHO paBHbl: t_ = 0 , i!. = eo . Koop.n;ruraTli 
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TO'IKII HadJII0,118Hl!H - ( t' , e , 2!. o + to ) . C yqeTOM Bbllli8CIUl3aHHOrO 

Sf Ro l0+~o 
1 r r r J'R~ded Rd z <z) 

Et. =2l!fl:.o j j J 'R'•r'•t'-2, R co~e) •;. 
o o Zc \ 

Co,JU 0 - adco.nroTHaR .InrMeKTPH't!SCR.aJI H r.tarHMTHa.ff rrpoiDII.~aer..10CTn 

BaicyJ'M", J( R) - IIJIOTHOCTI. aSJ!M.YTaJII.Hblx TO!WB, ROTOpM cBJisa­

H.a C II.o10THOCT:bl0 'tf.B.CTID..l; B crycTKe _f Ol!eBH.Il;!ll:.Ttvl COOTH0ll18HHSM 

IIOcJie llliTerpHpOBaHIIH (2) 1'1 (3) C Y'i8TOM (I), (4) MJ! eyJIOHOBC-

ROH CliJll>l Fo, , ,lleilCTByllJlel! Ha TOpl1eBol! MeRTpOH ( i! 0 = 0 ) OT 

I18HTpa crycTRa, 11 MarHI'ITHol! CIIJIR Fm , ,~~ei!CTByllJlel! Ha BP8.Ill'll0-

llll!:licH aJieKTPOH It l1eHTJlY crycTRa, rrOJiyqaeM CJie.rzyi<lllll<e BHpaJKeHIIHJ 

r,11e 
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i1rR . 
lR•r)'•"-~' 

K\K), E\K) - rrOJIHlle 0,1JIImTH'lecJme HHTeJ:'l)aJJH nej)Boro 11 BTOporo 

po.rr;oB. B -qaCTHOM CJIYliB8 TIPM r 0 <jlop>'J'Jl& (5) c Y'!OTQl,J (7.) 

rrepexO,JlliiT B H8BSCTH08 1Thlpe.Ji\8lU'I8 ,U.l.Lfi Icy"JIOHOBCROi.J: C:l1.i'IH Ha OCH 

crycTRa (CM.ll8.l!P11M8p, [6] ) : 

(9) 

3a.BHm'wrocTH KY JIOHOBCRoll 11 MarHHTHoH cHJI oT pa,nVJ.8JJJ,HOi1: IWOP.TI:H-

HaTrl r- sJieRTpoHa IIpl.me.rr;eHH Ha pH c. I, 2. PactieTu rrpoBe.rr;eHhl 

)l,'lfl .P = liJ-bKA/ cM3 , Bo = O.l T , '&' = 4. 

'hJCJJeHHoe cpaBHeHHe ( ?) 11 (b) Ha rrepw]lcpl!l! crycTRa, T. e. rrpH 

f'":=- Ro= to•l OM ~8'1' Fm/ Fq. ~ Cr.4. CJI8,UOB8.T8JlbHO, no0cTB8H­

lillLTII MaT'HRTHhlJI.lH TIO.Jlflr,lll CryCTHa rrpeBe6peraTh H8 CJIS,!r 'T. Ilpoc-

T'.18 lll!CJ!8HHbl8 0U8HIDI IIOKa3li3aiOT 1 'qTQ B.lmJ31n18 C0C8,D;L. CryCT-

1\0B rrpaitmemm MOJKI-IO He y"GJ-IThlBaT:O rrp~ paccToRIUix r .. 1or ry crycT­

Ra>.m 60Jlbll!8 2 eo . 
ll.JIS O:rrpe.rr;8JI8HH.FI fLopMhi OJleitTpOIUIHX crycTKOB B BOJIHOBO,UHOfi 

saMe,ItJI.ffiontefr CHCTeMe rrp:vmer.~, l.!TO Ha rpa.Hllu;e cryCTl\8 rpynmf:pyro-
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lll,H8 C!UIH Cl-U!XpOHHOfk ra:pMOHill\11 C1N M8KTpm.1arirnTHOrO TIOJIR y p-:m­

HOB8L8Hbl C COdCTB8HHHM:I ~' JIOHOBCRm.m H MetrWATHb!MH CI.J:JialVP'.J: 

( IO) 

r.IJ;e !:fp - paBHOB8CHa.FI r_Da.3a cryCTim, Eo,.A - ami.JlliTj,rt;a li wn:r-
Ha BOJ!Hhl ClH noAA, J.('3r)- ~J.iHKUl!!l liecceJIH nfJ!CBoro rropH,lli<a, 

'} - !IOil8p8tiH08 BOJIHOB08 tiUCJIO. 

Fm K FOy B (lU) B o6meM CJIY'IB.8 rrpe.ncTw.rumT coeioH HHTerpa-

Jru ITO 06'b8MY cryCTKa C rrpm!3BOJlbHO~~ rpi1.l:!ID.Wt.i H HepB.BHOMepHbii'.l 

pacnpe,n:eJHiHHeM ITJIOTHOCTH sapJUJ:OB. ·.;Jre.n;oBaTe.ribPO, YJBBHenne ( IU) 

llp8.UCT8.BJIR8T C060i·' HHT8rp8.JI:OH08 :1paBE8l-lli8 .n;JIR TOtiHOrO· Orrpe.n;e­

JI8HJ!IR r;QopMbi crycTita. Pemem1e .uanHoro ypa.BHSHH.I'J: He rrpe.n;cTaBJIB:eT­

CH B03MO.F.IlUlM 1 II03Tm.iJY lU!iK8 ~Ip!IBO)Jji:TCR K8.q8CTB8HHbi8 paCCYHUl8H!-UI, 

.ua.Itll\H8 ITiiHdJUll!t8Iilf'jlO 0U8H1cy tl)Op;.,Jbi CryCTI\OB. 

Bo-rrepBbL'<, 3aBncmr!OCTb rrpo.uoJI:hHOi.J: cocTaBtLS:IOJll8i1 BHernne1t MeR­

TpoMarm'!THOM C11llbl OT I"' sa.v:aeTCR ,1;yl!I':UH8M hecceJIH HYJI8BOrO no-, 

p.!!.UKa. H npH MaJThix pa,IUiycm: HJ'"IYE. ITO OTIIOUJ8IDH1 K ,IU1ar.i8'!TY BOv'II-:!0-

BO,I!;a Ir10JKHO TipHHHTh 1 trTO 3..T[8KTpM"tJ:€CI\08 IIOJie B rrpe.n;eJiax CryCTKa 

H8 3aBHCHT OT r . 

i30-BTOpUX 1 IWJt BH,UHO H3 pHC.l H 2 1 H3!:18H8HJ.i8 Ky.JIOHOBCK0£1 

CMJlll riO pa~rycy H83Ha'!IIT8.TI:bH0 1 B TO BP8',1H F-<'lR l/IUI'HHTHM mura 

M:3I.18HR8TCR oT HYM Ha ocrr .IJ;O r.JruccH:.;.yr.:ra -Ha nepwDepHH !Tl}H t" = Ro . 
CJie,TI;oBaTeJI:ono 1 rretJI1(:{Jep:vr:1HM crac'l'L crycTii.a 1'5y.II;eT rro;rr,n;a.:BaT:ocR 

CJKa.THIO B rrpO.]lOJihHOM Iffirrpa:BJI8IDU1, B TO Bp8M.R H:aR ITpl10C8BaR tiaCTh 

CPJCTKa 6y.TI;eT HCffiiTHBaTh ,IJ;8HCTBM:8 TOJihi\0 KYJIOHOBCitorO pD.CT8J.IRM­

B8.HIDI. 113 B!:Hll8CKa3a.HHOrO CJI8.IJY8T, "ITO CryCTOK IlpUM8T IrpJ.16JIHJK8H-



HO MJ!II!ICOH,I\8.Jll>H;yl0 \lJDPMY. 

O~eBH~o, ~To HSMeHeHHe WopMH crycTROB HaqaHaeTca cpasy 

~e rrocrre BXo~a ny~ B Heo~Hoponayro ~acTh rrpo~o~noro MarHHT­

HOro ITOXH H 3axaHqgBaeTCR B OAHOpO~HOH 06~CTH, KOr~ !Ip0U9CC 

rrepeKa'lKI! rrpc.uonHol! aHepi'l!H 'lll.CTII!\ B a3J<MYT8.Jll>Hoe Bpa!l\eHI!e B 

OCHOBHOM 3aBepmeH. O:u;eHIDJJ Xapa.KTBPHOB Bp9!v1H t B TB't!eHHe KO-

TOpOrO liPOHCXO,llliiT H3M9H9HH9 ciJOpMbl CryCTKOB (IIOJlai'aSM, 'ITO IIe­

pllljiepdHaJI 'lll.CTIIUI' C,UBI!raeTCJI Ha ~o /2 ) . HcHo, 'ITO t cyllleCTBeH­

JD<M 06pa30M 3a:BHCJ!T OT pa3HOCTI! CIIJI liB. O.cl< I! 1Iepi!W£lp1!11. Ilperr­

IIOJ!Ollti!B, 'ITO rpy!lllllpyJai\I!e CIIJlli BHeiiillero 3JI9KTpcMarHrrTHOrD !IOJIH 

!IOPJI,UKa IcyJIOHOBC!OOC CIIJI liB. OCH CpYCTKa (Ha'lll.JIDHHe rrapaM9Tptl 

R.· e. ~I CM, .P ~ ro-8 K. /cM
3 ) rrpH6J!HllteHHO IIOJIY'II!M t ~ ro-9c. 

0TM9TI!M, 'ITO t 06paTHO rrpO!IOprraOHaJibHO rrpO,UOJ!bHOMY MarHIITHO­

MY rr<>JIIO 11 ROPHID JtBarrpaTHDMy ll3 IIJIOTHOCTII. CrrerroBaTe.Jll>Ho, \lJopm 

cryCTKOB cyllleCTBeHHO l!3MeHI!TCH (rra ,U,Ul!He BOJIHoB·orra -Ill CM)rrpll 

MoTHOCT!IX > ro-8 K• /cM3 (ToKH B I!M!IY.Jll>ce > roo A rrpz 

)\. ~ IO CM), B.-o.I T, a rrpi! B.~ IT f> > ro-IOK• /cM3 

(TO!tll > l A). 

CEaTI!e nepmpepnl!Ho~ 'lll.CTII crycTKOB B rrpo.uoao~~oM MarHI!THDM 

IIOJIB MOJKHO HCIIOJib30BaTb B CHJU,HOTO'tffil:DC .mme.IDfi:lx yCKOpHTeJI.HX ,D;JIJ! 

YM9HbW9HRa qaso00it IIp0TmK9HHOCTH CryCTKOB, a B KOHB'UIOM Ct£9T9, 

M Bl::lXO,IJ;Horo aHepreTKtiecxoro crreKTpa., ec.mr rrpHMeHRTD rroJll:le Tpyd-· 

'laTHe liY'lKII· Molil!o rrpe,IIJ!Ollll!Tb CJie.uy~ MeXaHII3P,1 CEaTIIH srreJt­

TpcHHHX CpYCTltOB. Ilpe,UBil.pHTe.Jll>HO crpyliiiJ<pcBaBJIHl! IIOJII<•i! !IY"OK 

npcxorraT ~epes o6rracTh cm~oo6pa3Horo H3MeHeHI!H npo.uOJI>Horo 

M8.l'HI!THOPO IIOJIH (KaCII) , r;ue rrpOHCXO,UIIT 6!1CTPOe paCKp~aHHe 

'lll.CTIII( BOKpyl' OCH CI!MM9TPI!II [7} , II B pe3yJ!bT8.T9 STOrD, GEaTHe 

CpYCTKOB •. 06paTHa.!i TpaHc@opMa.I(Wi JlP8!1laTe.Jll>HOro ,UHlllKeH!Il1 'lll.CTIII( 
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1B I!pO,ll0.7.IDHOe npOH3BO,UMTCR CTIOC060M, npeMOlK8HHb!M B [b] . 
BHruerrpHBe,neirn:.l:ll1 Me.xrum3M MO]!{HO cJy,neT npHMeHRT!! Ta:EOKe B CB'Y: 

npR6opax ~ no~~eHMR ~OTHHX aneKTpOHHUX crycTKOB c nenh~ no­
BHIIISH:rm K.II.,ll. H MOIJ.lHOCTH JtiSJiyT.JeHWI. 

B 3aJ<JlBl~eHRe 8BTOP BH])a!KaeT 6.JJaro.u,apHOCTD JKrurel!KO r .11. sa 
no~esm.e o6cy~eHRH. 
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