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BBe;gelilleJ 

~i 
B nacromnee Bpe1WI Wv'lerOTCJI 9I\CrrepMMeHTaJIl>Ime nannae /1,-2/0 CTpyR-

TYPHOfi <IJyHR1WA A(cf) B urnpoRofi OÓJIaCTH nepenamrsx HMITYJIl>COB 

~ ~ 8 (raB/c)2, xro rr03BOJUIeT aHaJIH3HpoBaTl> npoaaaeaaa ,n;eTaJIl>

Hofi CTPYRTYPhI ;n;e:fiTpoHa c- YlIeTOM MeaOHHbIX OéM6HH.bIX TOROB (MOT) }i znap

~OBI:DC ecMeRToB. IIOIThITKrIf Oé':bHCHemur noaenenna A (1-2 
) B HepeJIRTR

fi BRCTCROM rronxozre B paxsax rrpencranaenas TOJIl>RO O HYR7IOHIiOM CTpYI~Type 
'i ;n;efiTpOHa C HCnOJIl>30BaHHeM pa3JIR~ weHOMeHOJIorrrtrecKHx NA( -nOTeH

a! 

I 
:r-U'!aJIOB rrOKa3aJIH, lITO B OéJIaCTH éOJIl>lill!X nepenamrax ml"lrrYJIl>COB Cf > 

:>I( ThB/c) 2 TeOpeTMlIe ~KVIe pacxe'ra naior 3aHIDK8llliue 3HalIemIJI A (c() 
OTJIHlIarOTQlIeCH OT 9RcrrepHM8HTaJIl>HHX ,JlaH~ na nopanox H ocoree npni 
(l>6 (raB/c)2 (CM., nanpaaep, paooru .3-7/). BaToM CM3H éWH1 pa3BH

TH rro,Itxo,1UJh. Y~THBaJOl1.lHe peJIRTIffiHCTCrofe $I>eRTu /3, 7(~ MeaOHmre oéMeH
Hue TORR 1~-I1/, KBapRoBYro CTPYRTYPY ;n;eMTpoHa 14,5,~ -16/, arreRTpH

lIeCKHH ~p~KTOP HeMTpoH8 /3,7,17/ H ;n;p. (CM., HarrpKMep, /18,19/). 

~r
 CY~l> YlIeTa peJIRTHBHCTCKHX 9~eRToB CBOnHTCR, TI OCHOBHOM, K JJ:BY11 rryIIR


TaM'. 3To' BBe.neIllIe peJIHTHBHCTCROM I<tlHeMaTIUm H nocrpoeaae (Jrnéo pac
,UI'

I lIeT) COOTB8TcTByromeR BOJIHOBOR ~YHK~a H, BTOpofi - ytreT BRna,n;a MeaOH.! 
HUX oÓMeHOB. crrOCOé; Herrocpe;n;CTBeHHQH panRTilBHa8llHH caMHe pa3Hooépaa

HhIe. TaR, B paéoTe 3/ 6un ;n;eTanl>HO paaBHT MeTO.n; peilleHMR cooTBeTcTBY

IOilUiX KBaSHrrOTeHmra.rrLH1lX ypaBHeHIDf IIf 6wro nosaaano , lITO TaKHe pezara
I BHCTcrme rrorrpaBI~ HeBeJIHRR H YMeHbmaroT HepeJUIT}IBHCTCI\YID CTPYRTyplr,yro 
J I: cj)YHRIJ;mO A (f2) ,.YBeJIRlIH.BM TeM CaMbIM pacxoxnenae c aRCrrepHMeHTOM.J • 

B ,I(pyroM: paoore 17/ TaRoti YlIeT npasen K rrOJIOJKMTeJIl>HIDII uonpansax, HO 

0Im: OIlRTl> ORa3aJmCI> MaJIW,m B OéJIaCTl'! C{r2. ~ 8 (raB/c)2, TaR lITO ne 

CMOrJIH 06'h.fICHHTI> HMerouwreCH ,n;amrn:e 9KcrrepHMeHTa. EOJIH He CT8BHTb,rr0I\8 

Borrpoca oé y~e~e Me300éjeHHHX TOROB, TO OJIe;n;yeT OTMeTRTL rrOTIHTKY 

OO'bHClillTb 9I\ürrepHMeHT 3,7,17/ sa ClIeT BBe;n;e~ <PeHOMejOJIOnPIeCRoro 

MeKTpH1IecI\Oro cf>opNB.'PaI<Topa HeHTpona. B paoorax 5,12,20 6wro OTMelIe

no, lITO rronenenae A (cr/) B 06JIaCTH éOJII>IIrnX nepenamnrx l:IMIIYJIbCOB 

COOTBeTcTByeT rrpaBRJIaM ImapROBoro ctreTa /21,22/, ~TO BMecTe c rrpe,n

rrOJI01KeIrneM o C~l1leCTBOBamm B nnpax MYJIbTHKBapKOBl:lX CHCTeM (CM., nan

pHMep, paooru 2~~:7/b_~~'BaJIO pp~ ~OBOJIl>HO ycneIIlHIiX nOIDlTOK 06'DHC-
HeHIDr A (rr2..) 6, • BepOOTHOCTl> CYl1leCTBOBaHWI B ,n;eHTpoHe 

meCTHKBapROBOH rrpHMeCH B 8TRX paÓOTax rrarrYlIaeTci ~ rrEe,n;e~ax ~2~I2) %. 
3TO corJIacy,eTi c ,JlaHHhIMH aHaJIH38 KYMY~THBHHX 23,2 -30/, rJIYOoRo

aeynpyrnx 73I '~I'llX nponeccoa (CM., HarrPHMep,/32/). 
:: B paéoTax 8- I HaHéoJIee rrOJIHO OarrH HCOJIe,n;OBaHH H30CRanRpHhIe 

~1f:fht!iirlelU.ihi~ RHCTirryr, 
U~Ht-IX 1eC"~JlmUd 

r • ' 

611tSnlrlCTEHA 
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OÓMeHH1W Me30HHIie TOroI H ÓblJIO rrOJIY'ti8HO Y,IT,OMeTBOpHTeJIbHOe OOrJIaOHe 

C 3ROrrepHMeHTaJIbHhJlVII.f .rr.aHH1IJVIVr. O,IlJIaRO 8TH pe3'YJI:bTaTbI ORa3aJIHO:Ó BeOI>

Ma 1IYBOTBHTeJII>HbIMJII R BbIÓOPY Me3bH-uyrOIOJUIbIX Bep1llIDIH,bDe WOp~.otPaRTopOB. 
'l'arc, morazt pTiJ· -rrpouecoa BbI't1HOJI.fIJIOJI o ROHOTaHTofi lffRitY = 0,38, 
ROTOpaJI, no oOBpeMeHHbIM .rr.aHHbIM, HMeeT ,IT,pyroe aaaxerrae: rtPhã:::: O,52733~ 
IepoMe TOro, no OOBpeMeHHhffi1 rrpe;lJ;OTaBJIeHIDrM, TpeóyeToR, 'ITOÓbI MeSOH

H'yKJIOHHbIe nepmmu rrpH, ÓOJII>UIIDC ","2.. HMeJIrr rrpaEHJII>HOe aorrMrrTOTHjeC

xoe nosenerrae ( 12 r:i. C TarOOJill BepUlliHatvIll MO)KJIQ rrOJfY't1HTL /34 xopo

mee OOrJIaOHe o 3RorrepIDAeHTBJII>HbI1VIH HyrmOHHhlJIitH \PopIv'KPaKTOpa~I. Ta1\ I\aR 

8TH MeSOH-HY1\JIOJUILle BeplllHmme cIJoprvuliar\TopbI YMeH:bIlIaIOTC.ff o ~OOTOM q,,2. 
8H8't1HTeJII>HO oucrpee , 'tieM RCnOJII>80BaHHUe paRee B paoore / / , TO 8TO 

,IT,OJIJKHO BhI3BaTb H3MeH8HHe Bra.n;OB Mor B A (Cf,r2.). 3TO H ouno rrpo.n;e

MOHOTpHpOEaHO E paoore /35 , rne Y1fifTUBaJIOJI BKJIa.n; ~N'~- R plio
-;rr.rrarpaMM, ROTopbn'1 rrpneJI R SaEhlIII8HH1llV1 SHa'tieHIDIM A(t) npn

2Cfr2. < 75 (PM- H 3BHIDK8HHbTM rrpR CíOJI:bIIJIDC Cfr2. • TI OBR3R o 8'l'l1M CíhJJIa 

rro,n;'tiepI(HYTa HeOÓXOnRM0jT:b;Y'ti8T8 .n;Harp~ OT,IT,aqa rr nepeHOpMHpoBlrn 

(acIxPeRT Sarra3,IT,.bIBaIIIDI) IO. 13 paõcre 36/ HaPJI.I!Y o T/Or- H 

pllt - nrma;n:aWI p80CMaTpm3aJICJI scM>eRT sarrasmraaaas R Cí,blJIO 

nonasano , 'tiTO 'Y'tie~ ncex BImanOB MOT npnnO,JJJrT R OOrJIaCHIO o ACf") 
npa ~2. <:. 75 (PM-2. OnH8Ico B OCSJIaCTH "",2. > 75 Wt? pacsera .n;aIO'r 

33HIDKeHHIie 3Ha'tieHIDr A (}-2.) , 'tiTO rrj)l-IEO,n;r.IT R HeoCíxo,n;r.IMOOTH Y'tie-

Ta RBapROBUX OTerreHen OE06o~ 135,36~ 
UeJI:b HaOTOHme~ paCíOTbI OOOTOHT B nOCJIe,IT,OBaTeJIbHOM y~eTe BRJIa.n;a 

Me30HHHX oCíMeHHHX TOROE M rneCTMRBapKOBOM npMMeOH B sap~OB~,K~Y

rrOJl:bHI41 rpopM!ÍlaKTOpll, CTPYI{TYPnyIO WYHRlU110 A (}2.) H TeHSOp rrOJIRpH3a

rum ,n;eHTpOHa 72.0. TIOCJIe.n;HH:M ooo6eIUIO HHTepeO~I TeM, 'iTO ITJIaHJ.I

pyeTOJI ero ,naJII>Hemnee 8RorrepRMeHTaJI:&Hoe H3Y'tiemre 37-391. 
I. MO)J;eJI:b 

BbJU!OBYro WYHKUHID ,neMTpoHa c y~eToM ero KBapRoBofi OTpyKT'YPU 
eCTeCTBeHHO rrpe,n;cTaBHT:b B B~e /4-6,12-15/: 

M Ao M" 'IV
~I) - C A(c:b cb "t' ) to ~ c~ Tj\ • O)
r~ - t In 1 f À M 

3,n;eo:b B rrepBOM CJIaraeMOM ~HRunJI OTHOOl-ITeJI:bHoro ,n;BM~eHRff ~ 
( M - rrpoe.RIJ;IDI crrmra ,n;eHTpOHa) TpeXlrnapROBLIX K7IaOTepOB (nyRJIOHOB) 

cp,., , e:t=>p Orrpe,IT,eMeTOR lryKJIOH-JryrorOlllihrMH CImalvrn:, TaR tiTO KBap-

Im pacnpenexena B o6JIaCTH JIORaJIrrSamm nyK7IOHOB ( r'1( "J 0,8 WM), 

HaxO.wrutHXcrr na paCOTOJIHID1 r -::::: rJ == 2 lÍlM. BTOPOH "lJ:JIeH orrpe,IT,eJIJIeTOJI 

llIeOTHRBapROEUMJ.I ROHepHrypammlVII1: o lC08HTOBbIMJ.I 'tlliCJIaMH ,IT,eHTpoHa. OHH 

JIOKarrH8QBaHH B UBHTpaJI:bHOM OÓJIaCTH ,IT,efiTpoHa o pa3MepaMM rroPJI,n;Ka Ropa 

NW - OM ;-....., r'c "-" I <pM. B ,IT,aJIDHefuneM MbI Cíy;p;eM paccaarpzsarr, 

2 

npoCTe~1O S
6 

- ROHq>Hrypamno. T. e. B OYUTMe no fi OCTaBHM TOJI:b

xo o.mrn: 'IJIeH. OneHRlf BRJIa.n;a BbIC~ ,0HlÍlHI'YpaJ.mil E (fx>PMPaRTOp li no

JIJlpH3amno .n;eliTpoHa ,naHbI B paõore 5. Â - oneparop aHTHC~eT
pasanaa rro KBap~, rrpMHa,IT,JIeiKanum pasHIDJJ: nyltrroHaM. B paõorax/ 4, 14/ 
6wro nOKa3aHO, tiTO B CJIY~ae HCrrOJII>30BaHmI pe8JmCTH'tIeCKPIX f{f{ -rro
TeHlJl!8JJOB acIxI>eRTH aHTMCliMMeTpH3a:mm BeCLMa MaJIH (rroPff,nK8 HeCROJI:b

KHX rrpousaron) , 3TO .n;aeT HaM OCHOBalme He YCJIOiK.HJIT:h. BhIR.7Ia.n;.Im li c 
canoro Ha'tI8JIa HCKJIIQqJ!ITI>' B (fx>PMYJIe (I) oneparop aHTHCHMMeTPH3amm 

no KBapKaM, npmra,IT,7IelK8JlU{M pa3H1lM HYMOH~M. B TO JKe BpeMfI aHTliiOHM

MeTpH3amm npH rrepeCTaHOBKe caMMX HYRJIOHOB, eCTeCTBelillO, Cíy.n;eT 

Y~TeHa npa nocrpoenza <fJYHrtmm HX OTHOCHTeJI:oHoro ,IJ;BmKeHIDI. TaImM 

06paSOM, BOJIHOB'YIO epYHKUffio .n;eliTpOHa 6y.n;eM samrCHBaT:b B BH,ne 

:t'cl
M 

= Ct. ctn fp "r~M + (12 ~1'" ' (2) 

rne <fJYHRumI 4> ti .' 4>p CHMMeTpwnm no rrpoCTpaHOTBeHHHM 

rrepesemnes 3 f - K7IaCTepoB E: aHTHCHMMeTIMtrnH rro uaeTOBHM: 

. <pp = cp (f.... ~) t: ; e:t',., == cp ('t~J t~) «. (3) 

~YHKIllUI OTHOCHTeJI:bHOro ,ItBmKeHRfI HYltJIOHOB ( -3 t - roracrepon) HMe

eT B-H.n; 

yM= tAl...) JM 4 w(~} E(2h1e1.HJiM)Y2tne.(~)J~,(4).Viirf r . r j'f""~ / 

r.n;e 

J~ =L(-1./2. 6~ t./2 61. /{ ),()(1!2 cz:( 1./2. Y:2/00) t/J6 Y: ~6 tt:.. (5} 
I '"t6zY"(.'7:é!, / ~ c ~:a. 

'-P6 t- - CImH-lI30CmmOBaR: tpyIlKUWI nyMOH8. 

BOJIHOBYJO iPYHItlllfiO "/161- oepex COrJI80HO MO,IteJm PemITlIBHOTCRO

110 rapMOH:KtIeOROra OOUWIJIjITOpa (MPro) wm f\f KBapROB, 
a KM8HHO 113,40/: ..

"-t (pr~)2ottl' .r-lo, !!!:Jl. z ;,
'lVK,JrlJ". T"..t) p ) = (iif) eJC-p tur~ (Ji. -2...MII} )}, (6) 

aneos r1.,. .. J"-1 - ROOp,ItHH8TIl flROCíH N" - KB8PROBOI CHO-

TeMH, P - nOJIHHit HMI1YJIllCr 

3JIeRTpJlrqecImI <I>oPMI>aRTOP .Ir8IiTPOHa onpe,IteJIHM OJIe.1tYlll!llIM OÓP8S0M,: 

a 



FM"1.' = < ~M J f eiexp (i.é{Pj.)l~J.M> , 
(7) 

rne e ti' H r-'r - 3aPfIJJ: H xoopmnrara t - I'O zaapsa COOTBeTCTBeH-
HO. OKOH~aTe~nHoe Bllp~eHlle ~ ~PMWaRTOpa .n:eMTpOHa rro~e ~.ua 

rrpeoápa30BaHHM Ha OCHOBe BHpa~eHHM (1)-(7) rrpHoópeTaeT ~e~IDmHM 

lill.I:/4, 5 ,15/ : 

L 2. t= Q 2 r ) ('
IMM' = (Q~ Gc +-2ct C.2. FU1 t + (;2, r5v- OMM'+ 

2. G 2=2. C" r c S. (8)+ (C1. Q -4- 2. C1 c,&t. ) t--JMM'::: r« 0MK' + F; 1'IM', 

r.n:8 

'sMM' == /11 (_i)M (i-MiM' /2 Mil) 'd;M" (}) . (9) 

(DoPMWaKTop ~ - RBapRoBott CnCTeMH B MPro óun rrany~eH B paóoTe /13/: 

2.;, 2.. -I{+-! 2./ 2. e: 1F;;t(({·)=(1.+~/2.MN?r) ey-p[-(IV-l)1- [4olN'(t+~ 12ii,r1r)]. (10) 

3.n:ecn rrapaMeTpaMl1: sa,na'lll'I .fIBJI5IJOTCR 01.1'( == N":s/2.~.e (~ 
- OCI.J;(itll'JI.ffTOPHWl: rrapaaerp) H acca vUN'~ • TaK, )J)IH. <Poprl1!PaKTopa rrpo
TOHa F;fr ( fi[' = 3) B P8ÓOTe/I 3/ nOJIY~eHH 3Ha~eJPtff napaaerpoa o/.~::::: 
z 0,5 (r"sB/c)2 H .)1.31-!:::: I res. Tor.ua .!I',J!JI epoPMPaI<:Topa llIeOTHK8a~KO-

BOM OHOT8MbI ~rr (N = 6) 0<.6 = 2 f2 0/..3 ~ 1,4 ~rsB/o) 
( ~~". - oBoÓO,ItH.hd1: napaaarp) . OTM8THM, ~TO B rrpeztene Cf »....tt;e--
qJoT)liIlaKTop N"- IcsapRoBoit OHOTe"MbI Ha'tlIDlaeT aaBMOeTI> OT nepenannoro

• 2. ~ \ -W'+L 
M!'vflTj'JI:bca €f üTerreIDmM oopasoa ht'tt .......... (<;f J , TaR, .KaR npen
rmmmaeTCH. "rrpaBY.JIaMR KBapROBoro cxera /21,22/. B ypaBH8mm (8) Gc.= ~/JO'Ip 
H G-Q. = FQ.ihIp ecrs oá1ffiIbIe SaPl!.n:OBI:rl1: H KB~pyrrOJI:bHHn <lJOpMllaKTOPH 
.n;eRTpOHa: 

2-r«: 1>0 

re - [;1" i (u. +.,q2.) (D (1rl2. )j r J 

r-i.J",.p Clr)
J-~*t [(2. «vs - w2jff) f2.. (fY/ 2.. )d li""• IQ = 

3JIeKTpMt18oRIDi: <f)oPMPaKTOP HeH'rpoHa B rm Iv1H rroJ,[o~ paBHIDJI HYJI!O. 
MHTe~epeH~OHHHR Wap~aKTOp 

rt=~2. '11) M( , ~ ...._ 
r~t = <C/>.,'Pp .., t'=o/2.) tejey.p{'tri)/W~> (12) 

4 

: ;1 BOa~KaeT 1:I3-3a rrepeRpUTIDI BOJJ1IOBllX !I>YHKlWíi N'Jf- H 6~ - KalI8
li: ~OB 14,5,15/. ' j; 

JIanee paO"OMOTpHM BK7Ia;n; MOT B FMM/, CJI9.n;y.fl pa6oTm!8-11 ,35,36~ 
PaCCMOTpHM CJI9,IJ;yIWtKe ~arpaMMbI (pRO. 1-3). ' 

XOTR o6merrpHHffToH O~TaeTOfl K7IaOO1:l<I>HRa~ MeaoHHHX OÓM8HHHX TOROB, 
npoaeneaaas B padore /8/, aaMe~, ~TO c:paK~eqKl1 BK.lIa.n; fi N"flf
,14HarpaMMbt (pHO. n .fffi1I.fIeTOH. peJIR:THBHOTOKOH nonpanxoâ R BOJIHOBO"f.i 
qJyH:ranm ,neíiTpoH8. na.n:ee MH 6y.n;eM ~HTI:lBaT:b B .IO'IarpaMMax napaoro 
TORa,OT.n:atn{ H rrepeHOpMl1:poBKl:I 06MeH TOJIbRO 11 -MeaOHOM, TaR RBK 
BK7I8,lU>I, OaQ3aHHbIe o 06iel)OM 60JIee TmKeJIl:lMH P -, c,U -MeaOHaMl1:, 
.KaR noxasauo B paõore 9/, npeHe6pe3KlrMo MaJIR. BaaHMo.n:eíioTBHe r
KB8HTa c MesOHOM, ROTOpI::lM o6MemmaIOTOfl HYKJIOHH, onpeneaaer BItlIa,n 
f?i5' - nponecoa ( Imo. "2). ,npyrne ,u;aarpaMMll, xorna MeKTpoH 

pacoezaaerca aa rrpoMeJ!CYTOtIHOM xeaoae , BItlIa.n;a B yrrpyroe paooemme 
H8 .n;aIOT, TaR K8R CBH.aaIlli o HaoBeKTOpHHMH TORBMH. JúrarpaMMH rrepeHop
-MMpOBKH rr03BOJIHIDT l:IOKnID~Tn ~onHoit y~eT, OBff3aHHHH o oOMeHoM Me
SoHaMH E BnrrROBO' ~H~ ,neHTpoHa 1:1 B rrorrpaBKe K orrepaTOpy aapij
.n:OBoíi nnOTHOOTK I ,11/. 

B paxsax s - MaTpl:l'IHOro rronxona B paõorax /9,10/ ówm rrOJIY

~eHH BHpaxeHHH ~ orrepaTopa nnOTHOOTH aapana, oOOTBeTOTB~e 

,IJ,1iIarpaMMaM I .;- 3 , 11 a8TeM BHtmCJIeHH rronpaaret K ~apsr,n;oBor.w JII zaan
pyrrOJInHOMY lfloPMPaKTOPaM. l1pH YTieTe MOT aaPJI,IJ;oBW1: 11 KBa.n;pyrrOJInHHH 
llJoPMPaRTOPH Ge H GQ. (8) aaMeHmOTC.fI na 

r a. _ - iMtR.2. _1rWW" e. r-p'fr, 2 r ~et 2 
\70"Q (f )- re<lQ. ('F) .,.. h~,Q (ey ) To r e,a. ('t-- ) To r e,Q. "c ~). (I3) 

'OIN' P'lrj'" /9 35/ r: nrt
BH:p.8JKe~ ~"Q. , ~,a. rrpxBe.1leHH B paõorax ' ,re,Q,
B 710,36 • 3.n;eon O'l'MemM oCHoB'HHe MOMeHTH BJItrnCJIeHIDL 

JJ,mr ,IJ;HarpaMM 'I oi- 3 Heo6xo,nHMo orrpe.n;aJmTI> Bepnm:HHli8 Waplo$lKTo

pa, TaK~ l:IaOOKaJ'IJIpHaH qaOTn MeKTry~Horo ('v!\r-llJo..pMPaKTopa 
rrapaMeTPKsyeTcff CJIe~romHM o6paaoM 9: 

~ K"{p'}J.1; lN"(t» > =. ie ti (p~) f i- F;~(1:) fr 
- 7/. $ 1 {14)- I;;; Fi (t) ~"(p'_p}t7 U(p\ ~ 

s 



rne t = (f'-PJ2. ) ~Ll == LJ";4<fvJ /2.~..J U(pJ-HYK7!OHRbIí1 CTU,t

HOp. BÔSMO)l{Ha .npyraJI napaMeTpJlI3aIJ;llm »«-Beplill!Hbl, CBR:3aHHaJI 
c ~SMePHeMb~ill B 8KCnepHMeHTe caKCOBCRJIIMM a~eKTprr~eCRY.mi JII MarHHT
H1IM" ~OPMPaKTopaMl1 1fYRJIOHa: 

I"'~ _ rS _ .s. ,oS (15) 
l.Tt: - T{, , L,M2. r.,2, , 

.s s .s )G M = F;. .,. Fa . (16 

'ti 

)I 

PMe. I 

,llHarpaMMbI napHOI'O TORa. 

p -~-~
 
t 

me. 2 

,llirarpaMMa p?ro ,-rrpouecea. I!Mpmia .p -MeSOHa , 

rp = 154 MsB. 

6 

li: 
I 
I 

~ { 

1 I 
Ó~ ~ a 

i · 

~/11"1 1//j J'<1
 
,
 

,llHarpaMMlI oT,n;a~ (a) J!I rrepenopMJIIpOBKH BOJIROBOfi q1yHKI.nm (6) •
 
" PHe. 3 

3neKTpR~eeKJIIH wopMWaKTop Heí1TpoHa BCro~ 6yneM rro~araT1 paBHaM HY~ro. 

3neKTpJlI~eCKRH JII MarHHTHHH Wop~aKTopH (15)" H (16) orrpenenEM MS MOne
~M pe~HTHBJlIeTeKOro rapMOHJII~ecKoro OC~Topa (10). 

CM1H.bIe Be'p'llillHHH:e <PoPM]aKTOPll JlIMeroT" Me,IJy'llJI{d BH,IJ; 

(eM., nanpaaep , /8 ,91) ,n;IDI 

a) .".Nf( - nepllIIDm : 

L /((pl) I ;j7if.{ N'(p) > :::=-i. ar.~tI K1itl~ (t) U(f'rr{s uq:;) J (17) 

6) PN' tf - Bepnunm: 

..-:: t{(p')/ J;' fW{p» = i ~fllN'KpJ~)üip) er;lIf!' -:~ ~vrp'-P)y]U(f)} 18) 

rne fflf{f1f= 13,5, '!pftlN= 2,56, 'a€v = 3,7I. 
MesoH-HYKJ.[O~e WaPM:PaKTOPH J<,rr~N' (t:) H /<'p,rJ( (f::) , B 

OTnHqne OT pa60TH 9/, 6Y,IleM BH6HpaT1 TaR, ~To6H B o6nae~H Heóün1rnMX 
rrepena~ HMTIY~1ea OHR RMenE 06~oe MOHorrO~DHoe rroBeneHHe (MOne~D BeR
TOPlIO:R ,IlorvmHaHTHOeTl'I), a B'rrpe,IleJIe 60~111rn:X nepenaasax HMItYn1eoB y6u

t -:sBanM ImK / ' ~TO rrpe~oHBaeTcH npaB~ahm KB8HToBo:R xpoMonRRaMv.-
Im. B paçore 34/ dwra rrpe,IT.7IOJKeHa rrapaMeTpHsamm JlJrIftJ- H J<.pNtJ' 
yno~eTBoPHIDm8R 8Tl'IM Tpe6oBaHl'IHM:

L q 
_ A'o(, Au (~ :::. ru«, ptir{) ) (19)(KJ. t) - I\~ + t: /\!J.. + tI. 

7 
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11 

snecs napaaarpa A4.:rrtu.r = 0,99 faB/c, 1\2. 'ir1'fN = 2,58 faBio, 
/\1?~ tor = 0,77 faBio, 1\2. pH'/If = 2,58 faB/c M3R1IeKa7IMC:b 11:3 

aaazaaa HYI)710IDlliX ipoPMPaI\TopoB. 3JIeKTpoMalliMTHaJI nepuraaa ;O?'7J
MM8eT BlI,I( 19/: 

L. cnM(p') J J)./ f~ (p» = i e (1f 71d'" / lMf ) }(f"ilt I.:t) 1C 

€ (2D) 

~ ê.).Vii/, f ~ (f <: P)6 Ó Jtt ) 

r,n;e rnP = 765 MeB, I\OHCTaHTa i' j>Ti(f orrpe,n;8JIHeTC.f! MS pannaua
onnoro pacrtana j>+ttii-K M pasna *pfiy = 0,52 133/. 11, HaROHe;, 

qJüPMPaRTOp ~Pi;( onpenenserca B Mo,n;eJIk'I B8KTOpHOM ,n;OMIDiaHTHOCTM 91: 

Kfirr (t:.) '= -1./(1.. + -t/W1~) ) Wt&,U::: y.8~ M:lB. (2I) 

Orrpe,n;eJIMB nepIlillHHore epoPMWaRTopor, k'I3JIO.JKMM oxeM;y pacxera BICIa.n;a 

MOT B .(13). ,I.f,;rm paccaarpaaaexsrx .n;MarpaMNl 1-:- 3 Heo6xo,n;m..!o cneaars 
Hep~1.f!TMBMCTCROe rrpM6JIll~eHMe, TaR RaR B ,n;aJI:bHefirueM 6y,n;eM HOrrOJII:>30

BaT:b HepeJIHTMBHCTCIGIe BOJIH0B1Ie	 WYHR1.WJII ,n;e:tfTpoHa (4). 113 S -MaT

pHUbI BH,TI;eJIHM .rr.eHTpoRRhIM TOR ~: 

Z-1.=(2~)2. ~"{p~+-P~-P~-Ps. -f)~(~)f. (22) 

3,n;eo:b AI' (V-) - <PoTomroe noze c MMITYJIbCOM 'f . 
11/, )T,Jr.R: ormcamm ~yxq80TWIHHX TOROB 

P. ( o I y.n;OCHO BBeOTR HOBlIe nepexenmre 
{	 '- / í2., (OM. pHO. 4): 

-.. ~I ~ 

J<.~ = P1. - P-t ) 

(23)~ ~ f~ - h)
ev 7'1' -""-"" 

Pé!. K ':= J<.2., - J<t • 
PRo. 4 

KHHeMaTHR8 ~yx~aoTH~HX TOROB. 

Tor,n;a TOR B Roop,n;HHaTHoM npocrpaacme B To't!Re X onpenenae'rox RaK 

? (X) = (2.~)' SJ~ Jit;. S(~ ~ ira -~ )e1=f (i (~~ +- itÃ Vi -ss»~ , (24) 
, . 

r L. ra. - P8,JUIYO-B8RTOPH H'YMOHOB. IIepexo,IIII B OMOTeM;y USHT-

pa MaOO ,n;B~TpOHa it= (~+Vi}/c2, F =~ - Yi ,MOil\HO rrOJIYlDiT:D 

8 

r ex) =(:.rr)ôSdfJi< exp (i.f("i-x> - i."XY) r CK:, i)· (25) 

HyJIeBaJI ROMIlOneHT8 nomroro TORa 10 (~) = p.,.õl) BXO.n;KT B orrpe

,n;eJIeHHe KYJIOHOBCRoro orrep8Topa: 

M~M:= i j {:I 6yX) !:f:JjtJ (x) fr ( s: 01 x .	 (26) i~ 

~ : 
3HaR ~r (;), MO]KJ{O BWIHCJfHT:b cooTBeTcTBYlOO.lHe rronpasxa R S8Pff.TI:OBO

MY ~ k'I RBa,n;pyrrOJIbHOMY Fà....p 
<PoP~.tI>8RTOpaM ,n;eHTpoHa: ~ 

'! 

F;,X (er') = -.fim' -c ti IMoo ({ {> ~ (27) I';., 
~'A(}a)=2.";1.0'1f < 11ttv1.'lol1i> .	 (28) 

I. 

3,n;eo:b I { 1.>=1\fJ{ - BOJIHOBaR <PYHRI1lffi ;n;eifTpoHa (4), X~ T~rJ ,pri}- , ~!r-et • Ilepexona B RM!IYJII:>CHOe rrpocTpaHOTBO,II')I.fI M:1M , nOJfYllliM 
I 
I':i !(-L).J. Sd ...... J ('.. u ( ) o: -+)	 ..M':IM -= 2.{2.7i)li e K a.n.,.. ex? LKV") v:fM .Q..f P K'1" (29) 

I
JJ.aJIee BH,IJ;eJrnM B f (it, t} cnaaoaxe rrepeMBmrHe: 

:1 
2. 

p{it/f)::~[[6ci) @ 6(2)J; f) fÃ (it: i)]o :r ú.)·~ (Z) (30)J 

anecs tu.), 1{2.) (~{'1.)J Tt2.») - onzaoase (H30oIOOlOBlIe) MaTpHUll IIay
JIlio OTMeTHM, 'tlTO B83,n;e MI:l eJIe.n;yeM romre /4II. Iloncraazs (30) B (29) 
M C;n;eJIaB nepecsaasy M0M8HTOB, rrOJIY"mM 191 

_...L. ~ {.).:f-l~(_1./...,:ts 3;.~~ ().e.:Jj. ~M$M, - G2."")3 ~ t: -- )(.
II e~ ). j . j j:! 'Jl.. 

:/(. i~:I.l' (31) 

2 ['i( (.t2.~}J.J ]
'II-.fJK. K O()l) 0 rn (1/.) :IM ) 

r;n;e 

Dl:;) = ~(t);.e(2.) (tt (ler) [[6ft) ~ ~(2)1}. ~ 'di.. (..Q.r)l;ft J (32) 

('33)m~:~)~~ ~ SJSl.t( ".,,[[Y;t(rt,.) ~ l;/e (.0..,,)1;(,. e fÃ t(~ . 
~ ~"1 

TaR R8R Oli't) 3aBMCHT TOJI:bRO OT to' ,'ro MOJKHO paOOlilIT8Tb 

MaTpKtmJ:le BJI8MeHTlI: 

9 



I',ne
/ O'it Mt J -- -- I I.L 1.1. (;le) ti> = <::ooJ<t(:t) 'Z:'"(2.)!oo> I.i..' (K.)"	 Ai (....)='- 11.(;) l.i'ú,,,) - fi (-.-2 I1-('-) +-3h(r)) Ll(~)W"{v-) + 

......	 [). e :liJ .... 
X J{ g (!lj-.1.Mi Ifi) 1. LI:i ~Lll 16(!) e 6 (2.)1).lfi> ~ + ~ (t; (rI +6 I:s (1"')) u./~{v-).1	 (38) 

i L 1. (34) 
-I- etC. L' li Ye (n.. ... )/{ L)" ) 

r,ne 

e. e>o 

lLi:ú<.) ~ Jrt (Ilr) Ul,Cr) Ut (y-) Jv- (I1v:=U(r-}./12, ;:J,(J"(rJ) J 35 ) 
o 

TaIrnM o6pa30M, JI)IH BbrillCJIeHIDI BKJIa.n;oB MOT B (13) OCTaeTOJI on

pe.n;eJIHTb P (K, 1") - nonpasxy K Sap.ff,IJ;OBoH IlJIOTHOOTM .ueii;;x'Ha, RO

TOpafI HCOJIe.n;OBaJIaCb BO MHornx paéo'tax (OM., HarrPHMep,/9 ). 3,neOL 

OTMeTIIM TOJI1KO, tITO a) BaJKJryIO poJIb B (33) arpanr BeplI.JllliHI>le @oPM!ÍlaK
TOpH (14)-(21), 6) Y'leT KOH8tIHOi1: iJiU p -Me30H8 B !'lIy - ,1Uiar
paMN.e nposonaacs TaR iK8, RaR B ,B) BHelIIIDle HY MOHli 'HaXo,JJíIT-

CíI na MaCCOBOít TIOBepXHOoTH, r) nonpassa ,IJ)UI :trNIV - ,IlHarpaMMI:l 

paccaarpasaercx B· nopanxe TIO OÓpaTHOti: Maooe HYKJIOHa O(LIMS) , ;rr,JIR 
f1iIf' - BKJIa.n;a B noprrnrce O t1_IM2-) ,.wm ~eKTa 3arras,Ul:ffiamm-

O(i.IM~) • IIpYI'leM BKJIa.n; "fi f(N" ~ S<M>eKTa 3anaS,I(H:BaHHH B nopanse 
O (t. / M2.) paaen HYJIIO In/. 3,n8CL CJI8JUTeT 3aMeTHTb, 'tlTO BKJIa,n; 

~e7ra 3aTIa3~a~q MO~O B~cn~b MeTo,nOM YHHTapHHX npeoopa30Ba

HYIn 111 M MeTo,nOM npoeRUUH 8,43. 3TH MeTO.n;H B npMHUHUe ,naIOT o.n;KHa

KOBHe pe 3YJILTaTH, e CvlJ:l'I .ue:ttTpoHHM BOJIHOBaR QJyHKmfR COrJIaCOBaHa c MOT. 

O~aRO. B paO'tleTaX B~a~OB MOT l'IOnOXb3YIOTCR weHOMeHGnorwqeCIme ~eH

rpomnzc WHIm;mI (cM/44 , 45/). M n08ToMY CYll.\eCT"ByroT H8RoTopHe pa3JIH

qHR B 060HX no~o~ax, ROTopue MH s~eOb He odcy~aeM. 

Bll'tlHcneHRR no ~PMY~aM (14)-(35), MN óy.n;eM cne~oBaTb 
3,n;eoL ,II,JIJI IIp~epa, onycxaa .rr.e~~ pacxeroa , 

136/:'tlBTeJIbH08	 BHpa:lKeIDie,l1,JIR r::clfl.,-et:. 
r-.S'(, e 2. 00 

rret( 2.)=_1:. ri. <t J (fjB"IlN') rJr' (eI.r-/2.\ li. r« '(r 4 M3 2 r, '6 ri r J 

)t[-lI. (,-) (Llú") to tV'«1'r)) +: (-2 L, (r) "'.3 I.3 ú-)) v. 

)( (2..12: ü	 (r-) urú-) - (,if2.(r))] I 

te~ 2. .J2: i FS((.l) (~I(. )2. Qc3S • 

naRee, rrpoBo~ 

19-11,35, 36/. 

IIpHBe~eM OROH

(36) 

~ ~ (f- )=:: 5" ";3 2.11 N" o J~ [(4 (1';-/2) Af. (r) "1'- (37) 

t- Y.s(fr/e2) ·A2.(v-)] > 

.3 I a 3f2:.( T ) . A2. (r-) = -"2 .3 (r-) te (r) -I- 2. o 3 -i/r) +- 8I,!(r) u{r) 14(;-)

~~ - ~ (-3I~{v") -1-.2 h (Y-))t-V2.(r) ~	 

(39) 

i, (v...) = TJ J<2, Kfj-(.. (J<~ r) /(~.N)\r(Ki)tf1<.; 1- M~ )2.. (40) 

e. 
TaKRM ocpasoa, HaMI1 npennoaaraercs , 'tlTO o BepoRTHocTbIO (lí 

~eHTpoH COCTOHT H3 ~yx HYKnOHOB, oÓMeHHBaIO~xcR MeSOHaMM, H c Be
a. 

poR'l'HOCTbIO C2, ~ettTpoH npe,I(OTaBJUIeT C060K llIeCTlUrnapROBYro CHCTe-

MY, JIOKaRH30BaHHYlO B ooaacra xopa Ntf - iM II OOCTOmuyIO npm.iIepHO 

na 80 %M3 ROHqlliryparnrtÍ co CKpHTblM UBeTOM 46/. 

2. Pe3YJILTaTH H odCY!8eHEX 

Ilpeaeõperas KBa,upaTOM MarJmTHoro <I>opMlJaRTOpa, KOTOpHí1 3Ha'tlllTeJI:D
t. .2. 2.,-a	 2

HO MeHbllIe Ge.. +- G'-Q npa MaJIbIX tf II r 4f~ npa OOJILnrnX 'f ' 
aamnuea CTPYKTYPHYIO q,YHRIUnO ACef) B mme 

A(1/-) =	 Fe2.(~) +- Fa.,2.(t!) . (41) 

Bec S6' KOHWHrYpaLllill ct II ",t.{~~ - Macoy "t-- - CltcT8M!:I 6y.n;eM 

onpe~eJIHTL H3 YCJIOBRfI cosnanesaa A( V) c 8I<onepHMeHT8.1ILHJlMH ,D;aH-

HIDJiH npa OOJI:bIIrnX ez,2., cf - 1I3 YCJIomiR HOptmpoBIm IH1=oj -= i . 
Boe 'tlllCJIemme pacxeru BHTIOJIH.frJI.HCb C HOIlOJIL30BaID18M napaaczoâ BOJI

HOBOH ~~~ ~eHTpoHB/44/. PBC'tleTH C IlpHM8HeHHeM BonHOBOR WYH~ 
Pe~a/	 rrpJdBO,D;RT R aHMOrlI'tl..1il:lM POSYJIhTaTaM. 

Ha pHC. 5 npRBe~eHI:l OT)l;eJILHHe BRJIB,Il;l{ MOT B Fc. . BH,I(HO, tITO 
. .e. 

BRJIa,n napaoro TORa 11IfIV (CI1JIOlUHWI KPJlIBafI) npeocaanaen no Cf ~ 

J.	 c; 60 <lJM-2. 3aTeM BIIJIOTL no c( -- 125 q,M -2 ocaosaoâ Blt7IB.u ,I(SeT r»: 
nponecc (rryHKTHp), a naaes BMa,n:H 'jflflf- H f;;)~Y' - TOKOB trao

Tl1IN' piitf J ()
TlItl:HO ROMIleHCHpyroT ~pyr ,npyra TaR, 'tlTO h + Fe CTaHOB~TCSI nczoza-

TeJILHbtM. BMa~ siMJeKTOB aanas.n;rmBRIDI B ~ npeHeOpeJitHMD MaJI rrpx 

d_2."'- 60 <IJM-2 no cpasaeaao c BMa,n;OM íl}.[/V , a npa OOJI:Dll.IlDC ct...2. - no 
T'	 L r & 
cpaBHeHIDO	 C p Tí?J • Iíanee H8MM nO~6MpaJIHCI> napaMeTpll t?2. II ..Jt4fz, 
TaR, 'tlTOOR orracars A({) BO Bceft OOJIaCTH nepsnaamzx HMTIYJII>COB. 
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~1 . . 
, 

OKaSaJIOCb, xro y'tleT 1iNN'- , pnó - BK7Ia.n;OB· H s<MJeRTa sanaemrsaaaa 

rrp:VIBeJI R YMeH:Dlliemno BepO.FITHOCTH bir - npHMeCH C 8,5 %no 3,5 %. Ilpz 
aTOM napaxeep aqxpeRTHBHOH MaCChI ter - CHCTeMll YBemIlillJIC.FI c I,2 ThB 

no 2,4 res. Ilocnezaee OóCTOSlTeJI:DCTBO coraaoyeeca c aH~H~OM npoas
JIeHHH .n;HóapnoHoB B ~epHHX pe8Rm!fiX ( CM., H8rrpnMep, I5, ).Ha pHc.5 

noxaaaa BKJI~ 1118cTRRBapRoBoH npHM8CH 4:~}- B SaPR.n;oBDIM Wopt$RTOp 

.n;eHTpoHa (~ rryHR'fHp). BH,I(HO, 'tlT0 Ft-~ .npeoõxanaar H8)J; BK7Ia- 11" 

.n;aMH MOT B ~~ BO BceH OÓJIaCTH H3MepellliHX rrepe.n;aHHHX HMTIYJI:DCOB. d 
q 2 (raB2/c2) :, 

1 2 3 4 5 6 7 8 
, 

," 

I
; i 
! 

I , ---._0_.--. 

Fc [q2 1c. 
~~+ 

~~ 

~~ 

~----1ÕS 

10-3 
I. + 
r: ........... 
/ .i.:». 

1O-L. V/ - ~:---r, '-.. -
<, 

o 25 50 75 100 125 150 175 200 
q 2(qJ.C2) 

PRc. 5 
BKJla.I1;J;~ B sapMoBIlli WoPMWaKToP ,IJ;8HTpOH8 IFe. ('1/')I 
CllJIOlliHB.fI RpHBaJI - BK7Ia.n; napaoro ]i'N'N' -TORa, rryHRTHp -


BRJIa.n; p 1Ir -rrpouecoa I çPiTr[ , IlITpHX-rryHKTHp - BK7Ia,n:
 

aqxpeh"TOB SarraS,IJ;UBa:HIDI 2. } F..~~e!1 , ,1J,.1IIDIHIDt rryHRTHp - BRJI8,Il;
 I.t
6t - rrpHMeCH JCe, f;~ I ]. 

O.n;HaRO BRJIa,D;~:;:;~ cpamntM c BRJIa.n;aMH MOT ·H HMIIyJI:&CHl:lM BMa.n;OM
 

B o6JIacTR 2S <. }2. .::: 15rtJM-2. (pHC. 6, IlITPRX-nyHRTUP). Brom
qeHHe MOT (nyHKTlIIp) C,ltBRraeT MIDmI\'WM I Fê. ( B CTOPOHY MeH:Dumx ~2.
 
H B UeJIOM B o6JIacTH ~2. > 25 rIM-2 YBeJmlmBaeT, sap..q.n;omrlt cIx>PMPaK


TOp no opamrezzn o m.myJIbCHHM rrplIÓJIIDlelmeM I F;. ''''''() I (CIIJIOllIHWI JIH


HID1) • ~JloÓ8B1IeHHe 6"~ - rrpllIMecH rrpHBO,IOfr R S8II0JIHeHIDO MmmM,yMa IFe l
 
npa ~2. -. 25 <IM-2 

H YMeHJJIlIaeT J~ ( ,rro CpaBHeRKIO o / ~ I ,
 

12 

q 2 (rsB2ic2) 

1 2 3 4 5 6 7 810~ i i i i I i 

1Ol\ F

1Õ3 

(q2)c 

1Õ"f ~: --- -
.......
 

1Õ51. 

.... 
O 25 50 75 100 125 150 175 200 

q 2(WM-2) 

Pac, 6 
3aPfmOBhItt cpopMilaRTop .rceHTpoI!a I P; (rV2.) I • CIIJIOnnIafI KpHBM 

HMIIYJI:DCHOe rrpHÓJIH~eHHe I ~UMP(1(~)( , rryHRTHp - C yqeTOM MOT. 

IlITpHX-rryHRTlIIp - C yqeTOM MOT H (ir -rrpRMeCH. 

B oÓJIacTH 30 -c: r.tr2. c:: roa wr.r2 • r ,e , B :3TOH oÓJIaCTH F;yH G--<! (I3) 
ROHRYpHPYIOT. Ilpa aTaM rJIaBHIlH BKJI8,Il; F".". BHOCHT B F;. npa ÓOJIbnm:x 

nepenanaax nmYJIbcax ~& > roa <pM"2. S.n;eCb c.rre;nyeT OTMeTHT:D, tITO 

BRJIa,IOi MOT', Bh.Ttfi!c.rreHHIie 'B paMK8X paCCMOTpeHHhIX npM:ÓJIIDKelmft, MOJK.HO ,D;OC

TaTO'tlHO Ha,D;eJKHO onpeneorars npa fa..::::. 4 M2, T. e. no ItpafuIeH Mepe no 

'fr2. ~ roa <I»vI-2 • IlTOÓU oueHHT:D :3TH BRJIa,IJ;U B OÓJIaCTH ÓÓJI:hlIIHX }~, He

OÓXO~O Hcc.rre.n;OBaT:D cne.n;y~e rrorrpaBKH B MOT, ROTOpH8 BeC:DMa TPY~O 

Bl:l'tUICJIHT:D. O.IJlIaKO rrOCROJI:DRY npa . cr.> roa <pM-2 rJIaBllliM srBJIfI8Tcm 

peJIRTHBHCTOKHft WeP~RTOp 
,D;OB MOT KàR B ~e , TaR j{ 

~~, 
FQ. 

TO norpeIllHOCTHMH 

B :3TOft OÓJIaCTH 

B orrpe.n;eneHHH BKn8

cf' MOJK.HO npeae

6ps'tlb. 
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I 

PaCCMOTpliM iCBa.n;pyrrOJI:bHlIil WoPMlJaKTOp I Ft9.. I (pHC. 7). Bznao , l.l'l'O 

rrpli er2..:::::. 50 cPM-2 OCHOBHOR BKJIa,JJ; BHOCHT 1iHN' - ,IUfarpaMMa. 3qxI)eKT 

sarr8S,n;ID3aHIDI BJIIDleT na Fi SH8'lHTeJI:bHO oymecraenaee , l.leM na Fe 
KOlmeHClipys npn 'f~ ~ 50 qlM-2 .".N/v - BKJIa,I(. B OCSJI8CTli 

50 c::. Cf'2. .c:::: 125 q,M-2 OCHOBHhIM .HBJI.fIeTCJI BKi1a,I( aqxpeKT8 aanasznraaaza, KO

TopKa npa OÓJIburn:X 12. CTaHOBHTC.ff npeneõpexaeo MaJIl:lM rro cpamreazo c 

'rifAr - BKJIanOM • OTMeTHM. l.lTO JF"rr{ 3H8l.lHTeJI:bHO MElH:bllle I Fl"N"N"{ 

q 2(raB2/ c2)
 

2 3 4 5 6 7 8
10~ I I I i i I 

F 
Q 

(q 2 ) 

I , , I I ,_ ! .\ .c 

o 25 50 75 100 125 150 175 200
 
q 2 (qM-2) 

PRc. 7
 
BKJI8,iUi B KBa,n:pyrrOJIhHLtlt <PoPMPaKTOP ,n;eitrpoHa JF;, (~/) { • 
060SHaqeRRll Te JKe. ~O li na pHC. 5. 

2. -2 I r-..-.,i/ 2.-2 
npz :t .&:. 50 qlM J IQ. npa 50 L cy. c:::: 125 qlM li OIlJI'J:'h MeH:bille 

I FQ. N( npa OÓJIhIIrnX (1_' , T.e. BK7Ia,n;OM pTi}"" -rrpouecca B F"Q. 
r r-ftlllf r- r~-{ 

MQJKHO npeaeõpexs , BCJIe,n;cTBHe ROMIleHC8mm IQ. H r'Q. BK7Ia,n MOT
 

B I PQ./ npn te., 60 ~-2 rrpeneopexaao MaJI (pac, 8. rryHKTHp~.
 
IIpH lf2. "> 60 qJNi-2 BJI'.JIa.u MOT SH8l.lHTeJIhHO HSMeH.fIeT noneneaae / FQ.'''''fl.
 

. 2.' r- Ic,nIDIrall MmmMYM B CTOpoHY MeHhnrnx f II YBeJIwmBBJI I r« rrpH

'!rI.. > IDO lPM-2• BKJI1O'tleIDIe KB8pKOBHX rrPHMece~ HSMeH.R:eT IFct{ S8 

Ct:IeT mtTeIXPepeHIUm ~K710HHOro H xsapxosoro RaHaJIOB (CM. (8) li (I2)"). 
~o (pHO. 8, lliTPRX-rryHKTHp), l.lTO liHTe~peHUHoHHHl <PoP~KTOp 

rrpeHeopeDMO M8JI. STO JIerKO OO'h.ffCHHTh TeM. tITO ..d.r"..r::::L~. a. rorna 

HHTerpan rrepeKp~TH.R: TpeXKBapKOBOn H llIeCTHKBapKOBOn WYH~~B MO,n;eJIH 
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q 2 (tlM-2) 

1'11:c. 8
 
RBa;n;PyrrOJIhHID1 WaPIltqlaRTOp .net1:TpoHa I ~{ev1.)I. OÓ03H3tIeHIDI Te xe , 

'tlTO H· na pao , 6. 

peJI.R:TlffiicTCROro rap'MOlillt:IeCRoro OCI.JWIJLfITOpa secsaa M8JI (CM., nanpaxep, 

.l
 

paCSoTH 5,13,15, 400. To 'lte CaMoe MO~O CRa38Th R o ~~:[O , T.e.
 

BKJIa..n llliTeIXflepeHmrn: B 3a~oBIli1 lÍüPrv$ItTOP .ueítTpoH8 raroae npeneõpezn


MO MM • .I!.aJIee paCCMOTpl1M CTPYRTypHYlO WYHRIJ;lUO ,n:etí:TpoHa A(i) .M3 pRC. 9
 
mi,UHO, xro npa Cf.r2- ~ 60 WM- 2 l1MfTYJIhCHOe rrpHOJIIDKeHHe R A (f')
 
c yqeTOM MOT 11 6f. - rrpHMeCH lflaKTl1t1eClGI connananr , T. e. BItJIa,n;~ ~2T
 

li 6CV- rrpl1MeCH BSaliMHO ROMITOHCliPYIOT ,n:Pyr npyra , Ilpn If2. ~ 75 qlM
 

COrJIaCHe c 3ltCrrepRMeHTaJIhHl:lMH .naHIillMl1 A (cra.) , ButrnCJIeIlliolt c Yt:Ie-

TOM TOJILltO MOT, H AcCV2.j-c YtIOTOM J{8It MOT, TaR H 6''Ir - rrpRMSCH.~ 
rrpHMepHO onananosoe, ITPl1 OOJI:bllIRX 1'2.. COrJIflCHC c arWrrSpIDJIOHTOM .nOC-I
 
THraOTCR, B OCHODHOM, 30 O\{eT 6V - rrpHMOOH • .IJ,Jm TOro \{TOO~ rro-


I JIYl.llfTh 60JIOO oupsnenemryn mI!IXJpM81JUJO O (ti. - npHMeOH, HeOOXO,n;HMO aa
a 2' v
 

MepeHHe A(r() npa 'ir '> 75 ~- c OOJIliwslt TOt:IHOCT:blO. O.1UlaI\O BOS~ 
MOJKeH H .npyroit cnocoo orrpe,n;eJI~mR P.QJIR ItBaprtonux :3lfxI>eltTOB - rrOJI.R:pHS8

I.U10HIlbte R3MepeHIDI. n paoorax 5. 35/ ObtJIa oenapyxeaa C1iJIhHaR 'tlYBCTBH

TeJlhHOCTI> reusopa nOJLRpH3amm .ne~TpoHa It 6 ey- - rrpHMsoH npz 
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P1W. 9 

CTPYI{TYPHaR: <pyHKIJ;Kfi .n;e1h'poHa A (cf/") • Oõoaaaxenaa/Te ,e, tITO 

II aa p:e:c.6. 8KCrrepHMBHTaJI:DH1Ie .n;aHHHe BSHTIll aa paõor 1..2. 

Cfa. > 25 4JM-2. Ho B BTRX paoorax ne Y'l.!H'1'ImaJIlIC1:l B 1I00000H Mape 

BRJIa,IVI MOT. KO'1'OpIll8 KOHKYPHPYIO'1' c 61'- rrPHMeC:DIO IDAeHHO B STOM ooaac

'1'11 'Ir" • 
kfTaK, paCGMO'1'pIDA BJImnme MOT R KBap.KOBO' CTpyKTYPIll aa renaop 

IIQnffp1I3a~ (donee no.n;poÓHO CM. padoTIll 75,15 ): 

~o = á (1.. +X)/(t -I-- X~g), (42) 

(43)
X = ZV2: ~/FQ. . 

q (fsB/c) 

0,5 1,0 1,5 2.0 .2,52,0. i1.6 I i -----.------ ---- , 
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PRc. 10 
TeH30p rrOJIJIpR38I.J;Iill .n;eRTpoHa l'io (t) . Oõoanaxeaaa Te .lKe 

liTO R Ha pnc. 6. 3KcrrepnMeHTaJI?HHe ~aHHae B3flTH n3 pac:lOTH/~71 

Ha pRe. Ia .n;eMoHcTpRpYIDTCH. STH s~eRTH. TaR, yqeT TO~:DKO MOT 

rrpHBO~T K C.IJ;Bllry nepBoro HYJIJI ~o rrpMMepHO Ha 0,6 ~-I 
(rryHKTMp) õ BRJIIOqemie JK8 KBapKOBIlX: sqxpeK+,oB xaxecmenao MeMeT no
Be.n;efllie 110 npa 4 c::... Cfr <::: 10 cPM- I. IIoOJIe,IJ;Hee ocooenno B8JKHO B 

CM3M c M~OBaIDIeM SKcnepMMeHTOB no M3MepeHnID 1:2.0 B 9TOit ooaac-
TU OV 138,391 • O.TMe'l'HM, qTO CYJIt8CTBYJCIllR8 3Kc_~epHMeHTaJI1>H1J[8 ~aHH1J[a/37 1 

~ 

I
 nona H8 nOSBOJI.H1O'l' cnenars onp8.n;eJI8HHIiX BHBO.n;OB o poza ó~- npMMe


cetl M MOT. 

3aKJIIO'mHM8 

kfC0JI8.n;OBaIm8 M8S0HHIDC OCíM8HHl:lX TOROB 11 IrnapRoBott CTpyRTYPli .n;ett

'1'pOHa, npoBe.n;8HHoe B .n;am{ott paooTe,rro3B~eT o.n;e~aTh ane~Iomne Bli 

BO.n;li: : 

r. yqeT BRJIa,nOB MeSOHHl:lX OOM8HHllX TOROB B ACf) n03D0JIJI8T 

nO~qnTh 90r~aC1I8 c SKCrrepHMeRTannHHMH .n;aHHHMH B oo~ac'l'H rrepe.n;aHHliX. 

HMlIY~:DCOB o/" ~ 75 Wr.,c2. • 

16 17 



2. BroIIOqeIme lIIecTHRBapRoBo~ npaaeoa c BepOJITHOCT:bIO 3,5 %11 aep
17. Belyantsev 1.1. et alo J. Phys. G: Nucl. Phys., 1982,9, D. 871.

llle-KTllBHoií MaCCOR JU,'IJ = 2,4 rsa 'úo3BOJIJIeT onacacs A(~t ) BO 
18. Sick 1. Lecture Notes in Phys., 1978, 86, p. JOO.

Bceií odJIacTH K3MepeHHbIX tt s. . 
19. C. Ciofi deeli Atti.• Prog. in Par t , and Nucl , Phys., 1980, J,

3-. IIoBe~eIme rensopa nompHsaIJ;IDf ~eRTPOHa Tio OKaShIBaeTCJI n- 163. 
BeC:bMa q-YBCTB11TeJl:&HIDJI R b~ - upHMeCH npa ~ > " qlM1

• 20. Arnold R.G. et aI. In: A1P Conf. Proc.,No.26, Ingh-EnerfS
4.' ECJrn BK1Ia.n;bI ~OT 11 6ev - rrpHM~cH B A(tt}") ROHK,YpHPYIOT npa Phys. and Nucl. Struct., 1975, p. J7J~ 

nepenaanax HMUYJI:&Cax f2. « 75 <I?M-2 , TO BK1IB.n 61r -rrpIDAeCH 21. Matveev V.A., Muradyan R.M., Tavkheliuze A.N. Lett. Nuovo 
B 72.0 ~eTCJI orrpe,n;eJLffIOllUfM npa rex ~G nepenaxax, TaKHM OópaSOM, 

Cimento, I97J, 7 ,I p , 719.
IJJIaImPyeMhIe 38-39/ H3MepeHHR rrOS:BOJIJIT Bhr,IJ;eJIHT:b llleCTHKBapROBYlO KOM

22. Brodsky S., Farrar G. Phys. Rev. Lett., 197), 31, p. 115J;
rroHeHTY B BOJIHOBOH WYHK~ ,n;eHTpoHa. 

Phys. Rev , , 1975, DII, p. !J0g. 

2J. EaJI~ A.M. 8llAH, 1977, 3, C. 429. 
24. EWpeMOB A.B. 8llAH. 1982. 13, c. 614. 

ABTOpbI óJIaro~aPffT sa nOCTORHHHH 11HTepec R paóOTe H rrQneSHHe 
25. BypoB B.B., JIYKDmiOB B.K., THTOB A.M. VISB., AR CCCP, cepo @I3.,

.n;HCK,YCCHH B.K. JIyKbffiIoBa. 
1978, 42, c. 38. 

26. !YKhffHOB B.K., THTOB A.M. 8llAff, 1979, Ia, c. 815. 
27. Hey~aql{H B.r., OÓYXOBCKHH M.T., CMMPHOB ID.~. 8llAH, 1984, 15, JI1ITepaTypa 

c. II65. 
28. Ba.n:;rum A.M. KpaTKHe coooaeaaa no q)H3HRe.(PHAH, M., 1971, I, C. 35.I. Arnold R.G. et aI. Phys. Rev. Lett., I~7J, J5, p. 776. 
29. CTaBHHCKHH B.C. 3llAH, 1979. Ia. c. 949.2. Arn~ld R.G. et aI. Contributed Paper at the 9th Int. Conf_ 
30. JIeRcHH r .A. B KH.: TPY.n;bI XYllI MeJK,D;. ROH<I>. rro @I3HKe BllCOKWC aaepon High Energy Phys. and Nuql. Structur~, Versailles, 

rH~, ,TÓRnHCH, 1976. OMHI1, nI,2-10400, nYÓHa, 1977, T. I, A6-3.Franoe, 1981, p. 94. 
31. ~irner H.J., Vary J.p. Phys. Rev. Lett., 1981, 46, p. lJ76.3. Arnold R.G., Carlson C.E., Groaa F. Phys. Rev., 1981, C?J, p.J6J. 
32. Yl1 MeJK,IJ;. CeMHH8p no rrpoÓJIeMaM qJH3HKH BllCOKIDC aaepraã, 1984,4.	 Burov V.V. et a'l , Z. Phys., 1982, AJ06, r- 149.
 

OWll1:, n1,2-84-599 , JJY6Ha.
5. Burov V.V., Dorkin S.M., Dostovalov V.N. Z. Phys., I984, AJI5, 
33. Review of Parto Prop., Phys. Lett., 1982, IIIB.p. 205. 

6. :SYPoB B.B. K ,1@. a~, 19'78, 28, c.' 321. 34.	 Gari M., Kaulfuss U. Phys. Lett., 1984, 1J6B, p. 139. 

7.	 tqaÇapOB B.M., TpoJlI.:tKd B.E., Tpy6HHROB C.B.31WI,1983,14,c.1112. 35. BypoB B.B., .rtOCTOBaJIOB B.R. IlperrpHHT Ollillf, P2-85-928. ,IJy6Ha,
 
1985.
a. Chemtob M., Rho M. Nucl. Phys., 1971, AI6J, p. I; 

36. BypoB B.B., I'oti A.A., .rtOCTOBaJIOB B.R. IIperrpIDIT OIDnf. P2-86-127,KBaHOB E.A., TpyrJllUt E. 311Aff, 1981, 12, C. 492.
 
JtY6Ha, 1986.
9. Cari M., Hyu~a H. Nuol. Phys., 1976, A264, p. 409. 

10. Cari M., ~ugaH. Nuol. Phys.,. '1977, A278, p. 372.	 J7. Schülze M.E. et al. PhYB. Rev. Lett., 1984, 52, p. 597. 

11. Cari M., Hyuga H.~. Phys., 1976, A277~ p. 291.	 J8. G't'QSS F. Preprj.nts CEBAF,85-2, J, 4, GEBAF, Newport NoY/s 
I 

12.	 RodYIIIKJ4H A.II. H~, 1978, 28, c. 495; , { V1rginia, I985. 

J9. Whitney R.R. Pro~T.1nt CEBAF,85-1, CEBAF, Newport News,KodymKHH a.n,,lIIeJIe~~~.n.31Wl. 1983.. 14, c. 1146. \ 
IJ. K1zukuri Y., Namik1 M•• Oka.no K. Prog. Theor. Phys., 1979, I Vi:::-binia, 1986. 

61, p. 559. 40. Markov M.A. J. Fhyo. U~SR, 1940, J, p. 4'2; 
14 • ...(>dYXGBClGll H.T•• TKaJIR: E.B. H~. 1982, 35, c. 288. Ywcawa M. Phys. Rev., I950, 77, p. 219; 

15.	 BypoB B.B•• JIy1CDHHOB B.K. t TlrrOB A.H. ôlWl, 1984, 15, Feynman R.P., Kisl1ngcr M., Itavndnl F. Phys. Rev., 197I, 
DJ, n- 2706.c. 1249. 

I6~	 Simonov Yu.A•.Phys. Lett., 1981, I07B, p. I; 41. BaplIIaJIOBWI JI.A. XI np, B I\H.: K:8aHTOBM: T90pml yrJIOBoro MOMeHT8. 
"Hayxa" ,JI., 1975.Crach I.L., Kondratyuk L.A. Ereprint ITF_59, 1983, M. 

18 
19 



r
 

42.	 Frazer W.R., Fulco J.R. Phys. Rev., 1960, 117, p. 1609; 
Gounaris G.J., Sakurai J.J. Phys. Rev. Lett., 1968, v •. 21, p.244. 

43.	 Jackson A.D., Lande A., Riska D.O. Phys. Lett., 1975, v. 55B, 

p , 23. 
44.	 Lacombe M. et aI. Phys. Rev., 1980, C2I, p. 861, 
45.	 Reid R.V. Jr. kill. Phys., 1968, 50, p. 411. 
46.	 Matveev V.A., Sarba p. Nuova Cimento Lett., 1977, 20, p. 145. 

PyEOIrnCb	 nOCTYIlWla B H3,IJ.aTeJIbcmdl OT,IJ.8JI 

18 MapTa 1986 rO,IJ.a. 

20 

5YPOB B.B., ~ocToBanoB B.B. P2-86-163 
<PopM<paKT-Opbl li norrapasauaa B ynpyr-on e'Dr-pacceannn 
c yqeTOM Me30HHblX li KBapKOBbIX c r-eneneã C:B060AbI B p;eHTpoHe 

Ilponene a ,u,eTaJlhHbllI aHaJlH3 BKJlap;OB napnsrx , o iry --TOKOB, 
3cPcPeKTOB aanaansraaaaa H meCTHKBapKOBOH npaae cn B 3apH,u,OBblI~I, 

KBa~~pyrrOJ1bHf-.llI -<pO pM<paK TOpbl 11 nonapns aumo p;eHTpOHa. I10l<a3aHO, 
qTO ,u,JlH ormc auaa CeqeHHH yrrpyr-o r-o eD-pacceHHIUI -c yqeTOM Me
30HHbIX 06MeHHbIX TOKOB neo õxorumo BBOP;HTh meCTliKBapKüBYIO npa-: 
MeCh c BepOHTHOCThlO 3,5 %. npep;cKa3aHo, ~TO rrOBep;eHlie TeH30
pa nOJlHpH3aU;HH ~eHTpoHa T20 npH q > 4 ~M-l tYmecTBeHHo 3aBli
CHT OT 6q-npliMecH. 

Pa60Ta BblrrOJlHeHa B na6opaTopHli TeopeTHqecKolI <Pli3liKli 
üMHH. 

Ilpenpaar Oõsenaaeanoro HHCTHIYU anepasrx accnenosaaaá. ,Uy6Ha 1986 

IlepeBo,u, O.C.BliHorpa,u,oBoH 

Burov V.V., Dostovalov V.~. P2-86-163 
F~rm Factors and Polarization in Elastic eD-Scattering 
with Account of Meson and Quark Degrees of Freedom 
in Deuteron 

A detailed analysis ia perEormed of contributions from 
pair,PTIy-currcntB, retardation cfEects and aix-quark admix
ture the char~cd, quodrupole form fnctors and polarization 
of deuteron. It ia ahown thot tha dC8cription of elastic eD
scattering crOSA soction with the inclusion of meson exchan
ge currents requiras U Bix-quark ndmixture to be introduced 
with ).5% probability. Tho bohaviour of the polarization 
tensor of deuteron Teo fo~ q > 4 Em- 1 i8 predicted to be 
significantly dependent on the 6q-ndmixture. 

The investigation has been pe~formed at the Laboratory 
of Theoretical Physics, JINR. 
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