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Bmmmre C06CTBeHHbIX lIOJIei1: nyrnca SapmKeHHhIX xacrzu na napaMeTpll 

lJeCKHÜ peSOHaHC 6eTaTpOHHWC KOJIe6amiM H3Y'laJIOG:b B paoorax IJ, 2/. 
Bano I10Iffi3aHo, tITO OHO rrpHBO.ILUT K C,JU311r1pC30HaHCHlIX 3HaqeHllM noxa

saTeJIH. cnana Be.n;ymero MarHHTHoro nona I I li HE:JI11Hel1HOMY OrpaHMqeIU1lO 

aMIIJilITY.n;U ROJIe6armll 121. IIOJIYtI8HHLI8 B 11,21 pmYJI:bTaTLI OTHOCíITC.íI I{ 

KOJIe6lliIIDIM or1l6aIOlIlell nysxa (KBa,npyrIOJI:bHHJVl IWJIe6aHIDIM), II .LWl xore

peHTHhIX .n;llrrOJI:bHhIX KOJIe6aHHll OHM, OQeBIf.lLHO, HcmpMM8HllMbl. KpOMe Toro, 

HaJIllQlle ,IJ;mKe He6ojl:bIlIOll 3apH,ILOBOll KOMIIeHCarU-UI MOJKeT panaxam.ao ll?Me

HWr:b YCJIOBli.H oaaronpaaruorc rrpOXO.lK,IJ;eHl1R pe30HaHCa TI YJI:bTpapGJI.íITll 

·BRCTCIWM I1ytIKe. 

COOTBeTCTBYIOll~ra aaanns nponcnen Hll}l{e )J.JIíi aKCl1aJI:bHblX lWoI1e6aHllll 

3JIeKTpoHHoro KOJI:bua B M.íIrKOWOKYCHp~eM I10JIe. 

I. TIBe,ILeM nOJIHhl8 MOMeHTJ1 fbYHKIll1H paCI1DüneJIüRl'IJI 3JIeRTpOnoB B 'I8

TbIpexMepHoM ~a30BoM npocTpaHcTBe nonepe'IRux cTenüHeH cBo6o.n;J1 /3,41: 
. ~Ir~e == J2 JV;P.Ic1Q J J :f~.Q= I, 

r.ne elQ =e/KoI~ c/v;. d~ -8JIeMeHT W8-soBOrO 06'h8Ma, .1== r-I; , t;;.,; ;:;
60JI:bIlIOÜ pa,IJ;HYC KOJI:bua. MHTerpllPYH ypaBHffiI118 ~acoBa c COOTBCTCTBYlO

ll\HMM BeCaMH, HatmeM 
~ W2_--:-;-

2=~ 'l{ :::-17 o Z3'+ ~ , (I) 

~2= 2 i?t{; 2~ =: V"2-I7"cJ~22+ZF: lJ:2 == - 2 I7 W
2
Z lí.r 2 If F (2) 

, .. ~ • il I i! o Z ~~1 

r.u;e tz. -3(IxPeltTllBHJ1M nOKa3aT8JI:b cnana aueunrcro M,U'Hl1'fHOrO IlOJI.íI 

(BI\JIiOQaJollUiM, npa HB.JIJ1tUm np0I30)J)I1l..\l1X CTcnOR, rpanaenr IJOJI.íI H306paJKe

HI1tt 15/), ú{, =" ~ / ~ -QaCTOTa oõpaiueaaa , ,c; -ornecéunan K nonepcsnoâ 

Macce CMa, 06YCJIOBJIeHHaH co6CTBeHHhIJ'~ (H83KPaHI1POBaHHhIMfl) 110JI.HMfl 

8JIeKTpoHOB H llOHOB KOJI:bUa. TOlIKa B (1,2) OSHaQaeT nOJIHYlO npo1l3Bo,IUIyIO 

no Bp8M8HH: .; ::9ii"/ôtr tV,/""J2"/")tl) r,ILe fl -a3I1MYT. 

Onpe,ILeJlliM cpe.nHeKBa,npa'I'lllfHble pasaepu CeqP,HIDI KOJI:bua KaK 

Cl:::: 21i!'z, f=2/~2 • , cxaraa }COrepeHTH1:W ROJIe6aHIDI OTCY'l'CTByrO-

1lU-!Mll. TIBO)J,fl 8MliTTaHC ~:=~(z?'Z~2_~o:.2)*, na (2) nOJIyqJ1M 
2 ~ 

•• 2 ~ 1;a -f I7CVo tl - -~ = - cF (3a)
tlJ a ~ I 

:iê 2 ::- cf'a 2 / 7J:. f:_ fi i!;:::) (36 ) 
dt ~ { r.J. a ~ 

-.e11ir1~ÜH~a BHcmyrI 
IRJlHWX BC:: .'lf:lo.Batmi 

6~5Jf"!CTEH.A 
~ ~ @\., -_.• 



llp~rro~oXKM, c~e~H /3/, nOCTOHHcTBO ~YHKUHOHaHhHOrO B~a nnOTHOCTH 

M~~OO~: Z 2 

10 rte R(~ -+ ~ )
V e = -p t:l~ t'~ , (4)

:Fac 
rne R -aezoropaa cPYHKWm, f.e -JIHHeAHaJI 'IJJIOTHOCT:D aapana, AHamr3 

rrOKa3~aeT, ~TO aTO npe.D:llO~OEeHHe COBMeCTKMO c ypaBHeHHeM Herrpepaa-

HOCTH, eCJIH. rH,IJ;pO,IJ;HHaMH'tleCIme CKOpOCTH ~1? liMelOT BJm 

ti x e Z X 2) j ~2 A"e
?tE=Z-+-P(-+-;;: W=x--~P(-.;.-) 
~ a. {ti fiZ b"L J )( 6' 02 tia ~2 , 

r,IJ;e P - npOH3BM:bHaa <PYliKI:tIDl. B cwry a.HTHCHMMeTpwmocTH 'tJJIeHOB C 

P HMeeM ~fi= ~Ii =- i?~ d/ti.. ,TaK ~~o npe~MOJKeIDIe (4) aBTOMa

TR'tleCK11 IIpHBO,lUlT K nOCTOSIHCTBY 8MHTTaHCa 11 OHO ,IJ;OnYCTHMO, CTpOrO rOBO

pa , TOJI:bKO B C~'tlae .mrnefuna: noaeã, O,I(HaKO HI'HOpaPyeMl:le tIJIeHH KBa,IJ,

paTH~H rro Herr.KHe~OCTH H npOHBHTCH ~:D 'tlepe3 OO~:Dmoe BpeMH. HO~TO

MY OY,IJ;eM C~TaT:b <PYHImHOH~HH:1i BH,IJ; ILlIOTHOCTH nOCTOHHHHM H, ooaee 

roro , 3a,IJ,aBaT:b ROHKpeTHHít BR,IJ; <PYHKI.l;HH R npa BH'tlHMeH' BJilpH~ 
~~ t 'tlTO rr03BO~T OOOttTHC:b Oe3 HeO,I(H03Ha~o:1i onepaqRH 4/ nPHO~

EeI:fuH ~ KOHe'tlHHM CTeneHHblM pa,n;OM. 

Ilpaacraaaa BHpRaJI, KaK <PYHKUHlO a,2 ,B BH,IJ;e 

+ Pfa2}/a<,9~FJ/wtJ2=~~a2+~~f/a.i (5) 

r,IJ;e Cl -cranaoaapace peneaae ypasaeaaa (3a) I ,IJ)IfI HeB03MY1IteHHOrO Iz,.o 
(cororacoaaaasã paaaep) t KOHCTaHTH ~'f '~.e BHOlIpalOTCH TaK, ~TOOH 

2cp(Qo~) = cp'f tlD ) = O • BBO)l)1 reneps 3ifxIlertTlIBHYlO 'tlaCToTY 
"....... z ~ -1;.j


tcI~:= wo/ "-~f I H 3MKTTaHC ~ =(~ + ~ W,oz4(1 ) '2 ,no~M ypaBHe

mIe ""-c ,,-7; 2 
... 2 C 'r"ltl~ (6)
a.~ú.J tl-- =' -

J a 3 a~ 

npaBaH 'tlaCT:D KOToporo KBa,IJ;paTH'tlHa no BerrH'tllIHe paccor~COBaHHH: 

~ 2 Z 2 
r = '7 (ti, - tiD ) /2 -r ." 

2. C06~TBeHHHe nona MeKTpoHoB ae .nam' t O~eBH,lJ,HO t BRJIa,IJ,a B 

Cp~1lJ) cHJIY ~, ,IJ;eicTByx>nijTIO aa a~eKTpoHH: B ,IJ;aHHOM Ce'tleHlIH 

(~ora~MK'tlecKKMH nonpaBKaMR, 'CBH3aHHHMH c KpHB1I3HOA KO~:Dna, rrpeHe

õperaex) , B~ B BRpRaJI ae 3aBHCHT, ~ nOKB.38H0 B /3/, OT KOHKpeT

soro aan;a ~YJIKnHH R B ( 4) H paaea 3/ 

r:; te) _ c2.J!. ~~ , (7) 
~ ~ - rJ'~ aro 

:z. ,A'L 2)- tí"e
r,IJ;e v=efe I me -napaaerp EY.D:Kepa, (J ~ f-l-:J!' -pe.n:aTJiIBHCTCKHft 

<IJaKTOp MeRTpOHOB, .I' a V; / C • 

Ilpa BWIHMemlli a~eRTpH'tleCKOrO nOJIfI aaaonneaasx B iO~:Du;e HOHOB 

BocnO~3YeMCH "aprO.D:H~eCKoH" ~eà pacnpe,IJ;~eHRH /6 , cOOTBeTCT

BYIDmeH KX paBHoMepaoMY pacnpe~QneHRD no nOBepXHocTRM nocToflHHoA 8Hep

rHH. IIpocTpaHcTBeHHaR: MOTHOCT:D HOHOB, OOpa,30BaBillHXCH B pasaonaoraoa 

a~eRTpoHHoM n~Ke c KpyrOBHM ce~eIDIeM panayoa Cl,:, npa aTOM pasaa 

29' ~ e;
JO. = ~ -(,A. - , 6(4/-/0), (8)

v c :JTQ,~ r 
, ~ .r of~ 

r,IJ;e 'J/ -.JmHeihIaJI MOTHOCT:D aapana HOHOB, r=-(...r + e ") , 
6(K) =' (-I+~ X)/2 -<f>YHKD;HH Xasaoaãna, EY,IJ;eM ncaaraes ,IJ;aJIee, 'tlTO 

MOTHOCTh HOROB COXpaHHeT BH,IJ; (8), a MOTHOCT:D MeKTpoHoB nOCTOHHHa 

no cexeaan: ,f(A") = 6ft-X) • Cpe.nHHH CHJIa, ,IJ;eftcTBYlDmaJI co CTOpoHH 

.IWHOB na CMeute~Wit na BerrHlIIDlY ii« tl,' = tio nY'tlOK c tZ:: 6'=: 4"0 , 
TIPHOJIIDleHHO paBHa 

21/./ _2
~=_C2 i? (f- L ) 
~ Ift:t; 4't(,2 ' 

( 9) 

r,IJ;e BB8,IJ;eH <PaKTOp 3apmOBO~ HeATpaJm3anRRj'= -ft'/fe . BRJIaJJ; B BH

pHaJI ~ 12. ~ tl" ~ (=tio c TOlffiOCT:D1! ,IJ;O KBa,IJ;JX;lTR'tlHHX no paccorzacoaa
HHD ~eHOB RMeeT BH.D: 

2 ~( z~ 2 I 
r- (c') 23)11'(1 34/-2Il,.z.- 4 (C/-CiD) 7(1- 11,. -3q.), (Ia)

2r- 2-C -'.li -I' 0' 
2/~ .y J.a 4r ba; {lo7 

~" ~ 
Bxo.zumtHe B (5) KO~eHTH: ae~2 H '1= r r~/ B8C:DMa CJIaOO 

3aBHCHT OT KOHKpeTHoA <IJOp,ni MOTHOCTeif H 3aKOHa H3MeHeHHH tl~~. Tal<, 
B cJIy1UÚIX tl,. == t4 (Hetro~wmHf HOHHIrlt <pOH) Ir tl/ =/i RO~eHT~:t/ 

OTJIH'tlaeTCH Ha~I2% OT cpenaero 3Ha~eHWl, a Koa<I$mlIeHT 1'ú O,IJ;HHaKOB. 

rr~HeOperaH H3MeHeKHeM pa,D;HaHDHOrO pa,3Mepa a~eKTpoHHoro ce~eHHH 

( j:;4.o ), 113 (5), (7) H- (Ia) HMeeM 'OKo~aTPJIBHO 

2 2 2y 11",,)2(1.,[ .5 17 2)1 /1". )2(f~.L f)
(,). = 4Jo!h+1t (4. J írfZ)J rfi?, c" j"J - jz. un1 

IIpg Y~Tpa,panHTHBHCTCKOM~KEeHHH 8~eKTpaHOB ,IJ;aEe He3Ha~T~HoA 

aapg.noBol HelTpwm3a.ItHJ:1 ( f ~ f/21 2
) ,IJ;OCTaTO~O, ~TOOH: H3MeHHT:D 

3HaR .KY~OIJOBCBOro c,1JtBHra ~CTOTH: H KO~eHTa H~eimocTH ~ 
~TO MeHHeT HarrpaBXeHBe dHaronpHRT,Horo TIepece~eHRff pe30HaHCa Ra rrpo

THBOUOJIomioe. 

3
2 
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3. KOJIeÓaHIDI pasaepa B OTCYTcTBHe HCKruKeHHH rrOKaSaTeJI.fI CiMa
 

( fl:: /lo::: COhst ) H He.IDllIeHHOGTH ( r == o ) .n;aIOTCH cPOPMYJIOH/
I :
 

2-a//a0 == I f+A 2 + A C05 (2wza i+?)? 
(I2) 

r.ne A li r/> - rrpOH3BOJI:bHhIe nep1w.nlltIeCIGle rIJYHKum'I &-ú{t (rf - C 

TOtIIIOCTbIO .no uenoro xparacro aroro aprYM8HTa). ECJIH CJIe.n;HTb 3a Baue

JI8HHLIM CetI€H118M ( B= úI" t + ~ ), TO npa A 2<,< I ero' pa3Mep 

nYJI.bCupyeT c qaCTOTOll 2 tV,?o ,a npa Az» { ,lwr.n;a 3M1'ITTaHCOM B 

(6) tJ!Q}[{HO upeaeõpe-n., paaen a6COJlIOTHOfi BeJIlltIllHe CM8II.leHIDI OT.n;eJIbHOH 

tIaC'rln.~hI (OCUUJIJllipyromeÍ1 c tIaCTO'fo:í1 tt.'zo) • 

C ~Ba3HcTauHoHapHbIM rrpocTpaHcTBeHHo-Mo.n;YJlHpOBlliIHhIM MarHHTHHM 

nOJI8M (I? =110 -t 11" cas ti ) HaH60JIee 3cfxIJeKTHBHo B3aMMo.n;eH:CTBY8T MeMeH

Ha!l BOJlHa c o,IUIoi! npocrpaacmennoâ BapHaWIeft: rp= /l-te{ t+?o . rIpOH3

BOml n (6) ycpenaeaae no a3I1:MYTY, óy,neM CtIHTaT:b A 11 i>" Me)J,JIeHHbIM:H 

<PYHKUHHM.J1 BpeMeHH H npeH€6pe.iKeM HX BTOphIMl1 rrpOH3BO.n;HWI1H. nJIH KaHO

HMtI8CKH"'"COITpmKeHHllX rrepeMeHHhIX* I= (7iA'2- I (OTHOCHT8JIbHOrO YBe

Jrnq€HHR cpe,IUieli: aaepraa 3JI8KTpOHon) u cP.=-(2w -w )t+,.I. YKOpOtI€HHbleI ~t>" "Tó 
ypaBH8HIDi I-IMeIOT BH.n 

{I3a)-a. h '/I(2t-J)"4Urj
- - f~ I 

~z r 
i..t:= di- 111 1+I wsf - '7 2+.T ' (13Ó)
c/z: /rre-n 

rne t: (~4?:-W/)/2úJ/ (rrpeMOJIara8TCJI r«/ ), 'Z'"':"{.(}D t . IIpH Ma,

JlblX aMrr.7rn:TY,n:ax (I« ( ) ypaBReHIDI (I3) coananaor , c TOtIHOCTbIO )];0 

OÓ03HatI€HH' c YKopo~eHHbIMH ypaBH8HHRMH ~ O.n;HOtIaCTHtIHoro UBJIoro' 

pe30HaHCa 7/, a npa I» f -AJIFI napaaerpaxecxoro /7/. B COrJIaCHH c 

OTMetIaBIIIHMHCR CBOHCTBaMH perneHIDI (I2) rrepnIDt cJIYtIatt OTBe'lIaeT UMOMY 

peaoaaacy KOJIeÓaHHH paaxepa -( 2""'& == tV" ), BTopoH-rrapaMeTIMtIeCKoM] 

pe30HaRCY KOJIeÓaHHH OT.neJIbHHX tIaCTJIIJ; ( w,zo = '4/t2). OTMeTMM, tITO 

BCJIe,ncTBHe OrpaHH"tIeHHOCTR BHpHaJIa. npa 4-+ oa BO BTOpOM cJIyqae 11011

j)8.BR.R, cBH3a.HHl:1e c cOÓCTBeHHb1MR no.nm.m, RClle3aIOT·/
2/ (B YpaBHeHIDI 

x Bsõop KaHOHHtIeCKott rrepeM8ffiIott, cOIIpIDKeHHOH <Pas8 I' ,.n;ànyCKaeT 

H3BeCTHl:1ti rrpOH3BOJI, .B tIaCTHOCTR K I M021tHO .n;06aBRT:b JIIOÓYIO KqHCTaR

TY. KOHKpeTHoe 3Hall €HHe nOCTOHHHOH Bl:16paHo R3 co06~eHHH y~06cTBa 

'npe,I(c,\aBJI8HMSI !Íl8-30BI:lX Tpa€KTOpHH CHCTeMli' {I3) na IlJIOCKOCTH c llOJI.fIPH1I

MM KOO~aTaMJ!I Yi7" ''! : BaTOM cJIYtIae OTCYTCTByeT He<jJH31I'lIeCKaJI ' 

06JIaCT:b 2/, B xoropoã ra..MltJThTOHHaH ueonpenenea , H uaonaas , oxaarusae

MaR cPaSOBOH TpaeKTopHeH,RBJIReTcSI ~adaT~tIeCKKM HHBapaaRToM. 

(I3ó) KOMIleHCaI:ÇIDI H8 COBceM noanaa as-sa HCIlOJIb30BaHIDI B (6) rrpvr6JIII 

. JKeHHhlX BhIpaJKeHHíf.J])lff p) . 
Ha pacynxo noxaaaaa 3aBHCHMOCTb 

Ir KOHe'lIHOrO 3HaqeHHH 1f npn 6JIa

ronplIHTHoM npoxo~eHHli pe30HaH

J
 ca (1}" J~ -1/"? ) OT {)KOpoC


Tl1 d ~.;d/cI,:: 2 dl/D /Jr t paccxa

TaHHaH no rrpll6JuDK8HHhIM (I« I)
.in 
YpaBHeHHíIM ~ 3Ha'lIeHHH 

J'/h11=2 2
k+-1 , k -HOMep Kpl1BOtí. 

IIpll ~aÓaTHtIe(;KIiI-Me)J,JIeHHoM' 

npoxO)lQ(8HIH1 If~ 3(2'7,1,,/ /13, 
IIIlH ÓLlCTpOM/

7/I:;Ç;;;..trI'l//1 tr/ .• 
B 'lIeJIH01ffiOM 3JIejTp,OHHO

KOJIbueBOM YCKopHTene 87 .n;orrycTl1.01 
MO YBeJlliQeHl1e cpenaeã 3H8prIDi 

rrpn O~OKpaTHOM rrpoxo~eHHM pe

30HaHCa {j ~ 5· IO-3• 
llOCKOJThRY 

MaHl1UYJIHpOBaHH€ I\.OJIóI~OM npona

BO.n;HTCH c nOMOmbID HMllYJIbCHHX 

, 'wo '10· rõ'l!n~ foI IOJ MaJIOl1H,JJ;yRTHBHhl.X CIfcT.eM , .n;OCTH,-. 

iKl1MH CKOpOCTH ler", ~ ro-3 . COOT 

BeTcTBYIOOUtit ,norrYCK na a.MlIJlliTY.ny MO.n;Y.JDII.J;IIH rrOKa3aTeJIH: cnana n, -E IO-3• 

4. ]MrrOJIbHHe KOJIe6aHHff 3~eKTpoHHoro KOJIbua cOBeprnalaTCR c qaCTO

TOtí :;: w() /2 ,'lITO nOSBOJIHeTC'ilITaTb HOHhI HerrO,nBIDKHIDvlli. ,I.1,JuI accaenc

BaH~ CHCTeMH ypaBHeHHH (I), (9) BOCIIOJlbsyeMcH MeTo.n;OM CBH3aHHhIX 

B~. 9/, BBO~ nepeMeHHl:ie 

ti = (.Qi! Z'" /v; )/ff I Z/ * =-(Qi'Z -/~ )/,;2, 

r.n;e S2,?2:: tV,//17" + 2)1f ,./f31 tl,,2J . 113 ~ 1), (9) CJIe.nyeT ypaBHeaae 

• • 2 li- /4/_~ -te s 
'li = -l'~ Z/- ,w" /lI ~ &(Z/-t't/ ) -i- -J5.-; (tI-r ti ), (I4) 

2Qa 4' rl 

rne /á = yfr.:,2/2 tflio" . Kú3<IXIJ~HeHTH pma <I>ypb€ 

li = f -r (//&) ?í' It) 

]:
 /::-<:lIt:>
 
npa 11., ~~ o RBJI.fIrOTCJI raIMOHKtIecIàum qJYHKIJ;WIMa ~ co 
ex/, r-t"rI.4I" +.Qz) t J *'. IIpoCTpaHCTBeHHaJI MO.nyJUlI.J;IDI ( 12,,10) CBSI311

saer 1/1 c IIt ::t ., H 'ZI.-,I:If) , npRq"eM cyu{eCTBeHHa CBR3b MeM.nY B'OJIHawI, 

4 5 
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np~CTaRnH~e BeRTOpU'KOTOpHX Ha KOMilXeKCHOI nHOCKOCTlI BpamaIDTCH B 

O,IUIolVÍ HaIIpaBJIeHIDi ~ 6JmSlGIWl lIaCTOTa.MH. TaKOBHMH n;m: -"li! ~ 41, /2 
HBJ1f.íIOTCH 1/1 ,'lI..iljl) ' TO eCT:b 6HCTpaH BOJIHa C f/ aSHMYT8JIDHHMH 00

pH~ 11 Me,lJ,JIeHHaR: BOJIHa C {+I BB.PH~el. PeSOHaHC -ROrepeHTHHX 

KOJIe6amdl MOXHO TpaKTOBaT:b, CJIe,nOBaTeJlDHO, KaK HeYCToft'cmBoCTlI . 

BCJIe,nCTBHe CBHSH BarrH C nOJIOEaTenDHO! H OT~aTenDHOI 9HeprHel

( t410 -IQ. ';:: ((ti) úJ" -QJ ). AMrr.7mTY.IUi ~Oa Taxol naps BOJIH pac
Tyrr C O,IUlHaKOBllM B HameM IlpR6JIHJlteHHR .n;JIfI BCex nap lIIHRpeMeHTOM 11 npo

,nOpnKOHa..1ffiHH CBOHM HalIa1I:bHHM, 06ycJIoBJIeHHHM quryxTyan;wnm, 8HalIeHlmM. 

MaRCBM8J1l1HY1O HalIaJI:bHyn a.MIIJIHTY,IQ' HM8eT, nO-BR,IUmorq, Me,lVleHHaJI BOJlHa 

C 1= -( ,HaHMeHee 8<M>e~TRBHo nonaaaaeeaa paaõpocaaa no 'l!aCTOTaM 06

pmleHlUI H HeRorepeHTHllM aMIIJIHTy,naM. He.mmeftHoCT:b Y:# O ) CBH3HBaeT 

naps, B peSYJIDTaTe xero neWOHalIa1IDHO BH,I(eJIeHHaR: napa, Bwtna: aa He

JIHHeftHyn CT~D, BHBO~HT HS peSOHaHCa H Bce OCTaHDHHe BOJIHH, OCTaB

JIliH HX aMIIJIHTY,nu na HHSKOM yp0BHe. YlIHTHBaJI, COOTBeTCTBeHHO, TOJI~O 

BOJIHH ti" ,ti-I HS (I4) R ROMILJIeKCHO-COlIpUteHHoro ypaBHeHmr,nOJIY

tmM CRCTeMy' 

c:i"" = _,:Q li. _ /w/h., li *+ 3/~~ ti.. /ltl.. / ~2 /tI.. /21e:lt ." 9Q -f qQ3 (' -I, (I5)I) " 
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HMeDltYD m1TerpaJI /1/.., / - / li" / =2 ~ . Cl!HTaR: /?, >() li BBO,1tfI KaHOHH

lIeCRB-Conp:DleHHHe nepeaenase ~ f- ~ .,. y., ,CBHSaHHHe C ti., tl.., 

COOTHomemmMB: "lo:,V~J e-çot-/jt.) , ti-.-( =v'-1 (2+.1") 4!?('-/1,,) J» 

HS	 (15) 1I0JIY"CIHM ypa:aHemm, COBn~DItHe C yp:umeumn.m (13) npa 
J:::r2~,./w. - ( , sa HCKJIlOtÚlliBeM H8JIHHeftRoro tJJleHa, ROTOpHl CJIep;y

eT S8MeHRT:b aa -3y~ (.(+.I)/tcJ/=_~t1.2t, rne t eCT:b oraoae

HHe cpe.llHel saepraa, CBSIS8.HHO! C ,IUmOJI:bHHMB ROJIe6aHHHMB, R 8HeprIDI 

HeRorepeHTHoro .nmotteHBH•. TaImM 06pa30M, IIpH 6HCTpoM BSMeHeHHZ nORa

SaT8JUI cnana, 06ecne~eM MBJIOCTlI KBa.npynOJThHHX KOJIe6aHd, aaep

I'IDI .nmIOJ11»HHX OCTaeTCH Ha ypoBHe myMOB. B IIpIdCyTOTmm.'IdOHOB M8,MeH:

HO. nepeCelIeHBe ~OJIDHOrO peSOHaBCa C yueBPmeHHeM ~aCTOTH npHBO~T 

K OTHOCHTQXLHO~ npnpameHHD cpe.nnel nonepelIBoA SHeprEB s~eRTpoBOB Ba 

BeJml!HHY t ~ h., /~q/, TaIOIte cymecTBeHHo MeHbIlIyD,1I8M IIpIdp~eHJI8 IdS-3a 

RBa,n;pynOJI:DHOrO peSOHaHCa. O,IUiB.KO B OTCrrCTBKe HOHOB (/"'=() ) Ue.zt,JIeH

Hoe nepecelIeHBe ~nOH:bHOrO peSOHaBca B JIDÓOM HaIIpaBneHKB conpoBo.-a

eTCH lf?axTneCltR HeorplBlIlIeHHHM POCTOM aMIIJIHTy.1Ul ROJIe6amdl. 
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t 
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.1] 

~ ~ 
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( úJD / 2 ), RBa,n;pynOJIlIHOrO - na cymecTBeHHo 60JIee 1ill3KO~ lIaCTOTe 

(t<J~-2tVa ). 
ABTOp ÓJI8ro,napeH r.B.noJI6HJIOBY~ H.ID.Ka3apKHOBY R 3.A.ITepenhlliTeft 

HY sa 06c~eHHe S8TpOHy-THX B pa60Te BOrrpOCOB. 
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HET JHi nPOBEJIOB B BAIIIEA Bl1BJ1110TEKE? 

8bl MOlKeTe DO.JJY'li1Tb DO OOliTe nepetiHC.JJeHHble HHlKe KHHrH, 

eC.JJH OHH He. 6b!.JJH 33K333Hbl paHee. 
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H3AaTe.ltbCKHH OT.llen 06beAHHeijHOrO HHCTHTYTa HJlepHbiX HCcnenoBaHH~ 

.. 

AneKCaXBH IO.H. 

0 DpOXOliCleHHH Dapa."'eTpH'!ecKOI"O pe30Ha.HC3 
B HHTeHCHBHbiX 3JieKTpoHHOoHOHHbiX KOJlloUaJI: 

P9-S6-608 

PaccMoTpeH napa~urrpH'!ecKHH pe30HaHC xone6a.HHii p3.3Mepa (KBanpyno.m.HbiX Ko
ne6a.HHH} B KOI"epeHnlbllt Jllfil0.1IbHbllt KOne6a!rnii: B I!HTeHCHBHbiX 3JieKTpoHHOoHOHHbiX 
K0Jlloll3X. noKa33JIO, 'ITO B UpHCyTCTBHH HOHDB B03MmKHO MeJllteHHOe nepeceqeHHe C P,leHb

memt:eM 'laCTOTbl KaJC KBaJlpyno.m.Horo, TaK H JlHIIOJihHOI"O pe30Ha.HCOB. B 'IHCTO 3neKTpoHHOM 
lCO!IbUe COOcrseHHblH 3apH)l R03BOJIHeT M~eHHO npOXOJlHID C YBeJnl'leHHeM 'laCTOTbl 
KBa.;Ipyno."lb!lbrii pe30Ha.HC, OJlHaKO Me.IlJieHHOe nepece<IeHHe JlHIIO.ltbHOI"O pe30HaHC3 B 
mo6oM HaiipaBneHHH conpoBo)KJlaeTCH HeorpaHH'IeHHbiM pOCTOM a.'\UUIHTy;:tbl KOI"epeHT· 
HbiX KOJieOalmH. npH 6hiC-rp<>M H3MeHeHHH qaCTOTbl yseJJHlleHHe 3HeprHH KOne6aHlni BC."le;J;· 
CTBHe JlHIIOJihHOI"O pe30HaHCa np1!He6pe:lKHMO MaJIO no CpaHHeHIDO C .aeiicmHeM KBa:Ipy· 
no.m.aoro. YKll3biBaeTCH B03MoJKHOCTb liHlUlKanHH npoxo)KJleHHH pe3oHaHCOB no Bll-no."IIDof 
KOJibWl. 

Pa6on BbUIOJIHeHa ~ 0rJlene HOBbiX MeTOJlOB ycxopi!HIDI OHRH. 

Ilpenp~ 06J.e.IlHHeHHOI"O HHCIHTyTa liJlepHhlX HCCJie.:lOBamtii.lly6Ha 1986 

Alexahin Yu.L 

On the Crossing of Parametric Resonance 
in Intence Electron-Ion Rings 

1'9-86-608 

The parametric resonance of the oscillations of the intense electron-ion ring axial di
mension (quadrupole oscillations) as well as of the ring coherent dipole oscillations is con· 
sidired. ·The ions are shown to make possible slow transversing of both quadrupole and di
pole resonances with the oscillation frequency decreasing. In a purely electron ring ibi space 
charge allows slow crossing of the quadrupole resonance with the increasing frequency, but 
slow crossing in any direction of the dipole resonance leads to practically unlimited growth 
of the coherent oscillation amplitude. If the frequency changes rapidly then the gain in os
cillation energy due to dipnle resonance is negligible compared to that due to quadrupole 
resonance. It is noted that crossing of the resonances can be indicated by the ring of rf ac
tivity. 

The investigation has been performed at the Department of New Acceleration Methods, 
JINR. 
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