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I.BBe.n;eIme 

HYRJ.IOH-HYKJIOHHOe BSanMO.n;eHCTB'Ke zrpaer cI>YH.n;aMeHT~HylO po.ns B 

~epHoH epKSRRe RaK OCHOBOnO~araDmHH a~eMeHT MHKPOCKOllR~eC~Oro no

HHMaHIDI nínlpO.n;hl R.n;epHHX CM. B uacroamee BpeMH MOJlIHO CtU'lTaT:D YCT8

HOMeHHHM '., 'tIT0 xa õoasnrax paCCTO.fIHHHX ('Z ~ i, 5+ 2 cf") OcHOBHoft Br\JI8,Il; 

B NN - B3aRMo.n;eftcTBKe nacr O,I(HOIlROHmm 06MeH. B npOM8M,yTO'c:nIOft 06

~acTR(o,S< Z<~,S~2 ~) HalJlffiailT KrP8TlJ pozs 06MeHH ooaee TSDlt9JIH

MlI MeSOHaMK (.t. w , '2) s ". r, E. &0& ToJ.. ). a T8rolt8 .n;BYXdOSOHHJ:le 

06MeHH. Bo BHYTpeHHei! 06~CTK ('Z;6. 0,5 q,M), T. e. na paOOTOJIHIDtX 

MeH:ómRX ~ nopH.n;Ka pa.n;Kyca HyRJ.IOHa, rrpe.n;cTanneHme o AlAI-nOaRMO.n;eii 

crsaa, locHoBaHHoe aa 6030HlfbIX 06MeHax, B n8rrocp8.n;oTBBHHOM mme He

nplIMeHHMO - He06xo,IJ;RMO Y'tffiThIBaTlJ TaK Ha3hIB8eMl:ill f{~oplfhlA ICOp. Ilpapo
.n;a JJ.,IJ;epHOrO xopa noxa He COBceM HCHa ,. XOTR B3 OODpeMOJntUX IIPe.n;CTaB

~eHRH Me.nyeT, 'tITO OH 06YC~OBJIeH r~BHHM 06paSOM ItDapnOnon OTPYKTy

poã HyKJIOHa. 

3MI::m:pR'tIeCKHe .n;aHHHe no C,IJ;BHraM epas HYKJIOH-HyTUIomroro paooe.mma 

.n;o aaeprzã EAA• ~ 300 MsB c xoponeã TOlffiOCTlJID ormormnmTon D Mo.n;e

~, OCHOBaHHHX Ha O,I(HO- H;nBYX6030HHHX 06M8H8X o Y~OTOM nRPT,Yan:õ
Hoi! Ll (I230)-Rs06apu/I-4 • B STKX MO.n;e.rrmc OÓM911 MOOOnOMlt OlIRChIBa

8TOR OÓHllliHMR ~OKa.1lI>HHMH rrponaraTopaMR,aBHYTpeHHJIJI oTpyrtrypa HYRJIO-;, 

na, 06yc~OBJIeHHaJI KBapKilr.m: H .n;pyrm.m TSDlreJIHMll OOOTommm.m, ytm:TIlBa

8TeR q,eHOMeHO~OrKqeCKKM06paSOM rryTeM BBe.n;BHRR O~LtWX MOOOH-J~RJ10H

HHX <PoPMPaKTopoB aana 

C 2{ Z) C 2 [ A ~ 2J a. ,.,.,,.,u 9- = /'VI'" (mjll\2) JL,.,.- h1Jo( , (I.I) 

47r "TI" A.....2._ ~~ 
r.n;e h1~ - Macca MeSOHa, 

9 - HMITYnc MeSOHa, 

Jt~I,r3B - rrapaMeTp OÓpesaHRJI. 

~OP~KTOpJ:l BBO,IJ;RTCR B SHa'tffiTe~Hoit Mape nP9HSBO~HO H DUÓRpODTOfi 

:LI3 YCJIDBRR: H8IDIY'c:lIIIerO onacaaaa 3KcnepRMeHTa.nlJHHX .n;aHHHX. 

o T8ImM oopaaox, NN - B3aHMO.n;eiícTBRe H8 paccroaaaax 0,4';' I ,0 ~M 
npe.n;CTaBJIíI8T çoõoã .n;ODOJIlJHO CJIOJlUI08 rrepeWI8TeHH9 OM, odyOJIOBJIOJ(1IHJC 

OÓM8HOM He TOJIllKO M830H8r-m, HO 11 ItBBpKaM1'l. C TOtDtlil speIIW1 QC.DDOMOU
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HUX npencrannotnrã NN- B3mlrvIO,IJ;eficTBl1e npOI1CXO,IJ;11'l' na rex xe paCCTO

HHIDIX, ua KOTOpUX oCYIl(ec'rBJIRe'rCH I-<OHQJaHHMeHT ImapIWB H JUOÓblX .n;py

rnx UBeTHhIX COCTOHHl1M., li B03HHKaIOT C'l'aÓUJIbHhl8 ÓeCI~Ê€THhIe COC'l'OHHMH

anpoau, B npmnume IrnaHTOBaH XPOMo.n;MHaHMKa (KAJO, KaK epyrmaMeHTaJIb

EM TeopIDI ClIIJThHUX B3allIMo.n;eHCTBI1H, .n;OJDKHa .n;aTlJ rrO~Hoe OrrllICaHI1e Bcex 

8Tl1X HBJIeHHH, omraxo OHa noxa ne B COCTO.rrH1i!lII' .n;a'rI:> KOJllP18CTBeHHoe 

OIIHCaHlIIe npOa;eCCOB B IIpe.n;e~e ÔOJIlJlIlOM XPOMO,1UfH8MVI'tIeCKOfi KOHCTaHThI CBfl 

311I. IIO~TOMY ÓbIJIl1 paapacoraus pa3HOOÓpa3HhIe MO,I(e~H)B xorcpux lia OCHO

Be Toro lIIJIlII I1HOrO rrpe,I(rrOJIO]j{eH~H o KBapKOBOH CTpYKType HYKJIOHa c.n;eJIaH~ 

TIOrrhITKIl OÓOCHOBaTb epeHOMeHO~OrllI'tIeCiille ,no,nXO.n;hI. 

TJ!OJKHO CKa3aTlJ, 'llTO OÓIl(eTIpmmTO~l HBJUIeTc.rr C~é)lyIOII\afI W1lI3HQeCKaR 

KapTlIIH8 NA! - B3allIMo.n;eficTBl1H. Ha paCCTOHH:IDIX Z' , MeH:óIllHX HeKOTO

poro xapaxrepnoro MaCIIJTaÓa ('l-< &,..., ,1 TJ4) , rrsa HYKJIOHa TepHIOT CBOIO 

lIIH,UMBlII,nyaJlbHOCTb 1II rrpOHBJI.ffIOT ceoa K8.K meCTnKBapKOBHM MemOK. 'I'arcoe 

COcTOHHlIIe OTII1CHEaeTCH B AVAl - TIOTeHUHa~aX BBe.n;eIllieM @eHOMeHOJIOrllI

'tIeCKOrO xopa, Ha paCGTOHIlliHX 'Z: >g NN - B3allIMo.n;eficTBlIIa oÓYCJIOBJIe

HO OÓMeHOM pa3~'llHhtMM Me30Har~ Me~ HYKJIO~aRm, TIpe~CTaBmnOIl(H~lli COdOM 

.n;Ba TpeXKBapKOBUX MelliKa. 

OTIYICaHlIIIO xopa TIOCB.ffiI.\eHO .n;OBOJIlJHO rvrn:oro paóo~5-9/. YCJIOBHO lIIX 

MOJKHO pa3~e~TlJ Ha .n;Ba KJI~cca. BO-TIepBhIX, Mo.n;e~, B OCHOBY KOTOpUX 

rrO~O]j{eH rneCTlIIKBapKOBbrn MelliOK, TIpe.n;GTaBJI.ff~\lIIM coóofi cepe~i'tleCKIl-ClIIM

lMeTpI1't11~IO HMY c HaXO.n;HIl(1lIMMCH B Hefi KBapK2M11I. B paóOTe óuno TIO

Ica3aHO, 'tITO B 8TOM cnysae BQ3HlIIKarorUBeTHue aHaJIOrI1 BaH-,IJ,ep-BaanbCOB-' 

CKIlX ClII~, 'tITO TIpOTlIIBOpe'tll'IT 8KCTIepllIMeHTa~lJHhtM .n;aHHHM. B paÓOTe/6/ npo

aeneno BUlffic~eIllie snepraa ,necI>opMarum: ,nBYX NIT - MernKOB sa C'tIeT 

DÓMeHa rJIIOOHaM1lI. B03IDIKaeT MID'KIlM OTTa~KIlBaTe~bHID1: KOp na MaJlliX pac

CTOHHlIIHX aa C'tIeT IJ;BeTHOro MarHeTl:l3Ma, a B cpenneã OÓ~aCTlII (t - i '1"1-1.) 
npnraxeaae aa C'tIeT IJ;BeTHUX s~eKTpH'tIeCKIlX ClIIJI. . 

Bo-BTOpUX , UMeIOTCH epeHOMeHOJIOrlPI8CI-<He Mo,neJrn: Kopa!?-9/, ROTO

pue Y'tIl'ITHBaIOT ,IWCKpeTHue ypomIU 3HeprUM { E~ ] B meCTHKBapKOBOM Melli 

Ke.np~BOAffTCff apryMeHTM B TIOJIh3Y Toro,4TO rrOTeHUl1aJI,COOTBeTCTBYID~l1Mrre-" 

pexo,ny ~BYX HYKJIOHOB B llieCTl1KBapKOB~H MelliOK,~MeeT pe3Kl1H CKa40K B KOH
8 , 9/:Qmrypa~oHHOM TIpOCTpaHcTBe/

-vi1~ == f Vi, IE.} > (E ~- E)- f<E,) IYg 
" (1.2) 

<'il-V;:~I E,,>;:: CJ dC't-g)+ OCrr) (E-EJ) . 

3,n:eclJ C. J - aMIIJIMTy,n:a nepexona HYKJIOHOB B ;> - cooroaàae MelliKa c 

SHeprI1efi E,/ , 0(7.) - epYHlCIUffi, OTJm'lHaH OT HYJlH BHYTPU MelliKa M xa

paKTep~3YIOIl(a.rr rrpnMeCb ,IJ;BYX KJIaCTepOB B rneCTHKBapKOBOM MelliKe. 1? ~MaT
pl1'llHUfi epopMaJlli3M, UCnOJIlJ3yelWit1: B paocrax /8,9/ , TI03BOJI.ffeT 0.n;H03Ha'tl

_~__ _ __ .. w" 

r.h~-.:_. ,2 '1 U'l'I> r I0< ••

Il t::Iv l".-,\n~. ~JJ< ..,n~ .lI 10.\" .. 'I • 

.. H~1.~1}t-J. X fite .1~1l0Inlt*iÚ I: 
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HO CBHaBTb napaaerps nerennaaxa Wl:f~ c waaaMll paccemma.
 
Ha paCCTOHHMHX ~ > g CTpOHTCH MeaOHHHM nOTeIlnnaJI, WOpMa KOTO


poro BHBO,J::UfTCH 113: scIxIJeKTHBHoro 'leT1:lpeXKBapKOBoro BaaMMO~eM:CTBl'lFI 15:0

-I2j It1.neH aaiononaerca B CJIe.n:yIOOWM. Ilpenncnar-aerca, tITO na ooxsumx pac

C'l'OHHMX. npeoõaananr O,JJ,HOrJI100HHbIe oCíMeHH Me)K,IQI 
BO,WIT K 'leThIpeXlmapIWB0MY B3aHMo;n;e:t1cTBmo: 

V- (ã. li f' l Aa )(- I' / Aa)
- 11.1 b 2" C. ~i2 ~.)1 Y "2 e- ~j% ~ 

~~ (9...4 O.l ~iz.)(~i.( O.l~.iz.) + t.IJIeHhI 

KBapKalvrn:, noropue npa

.
(1.3) 

uneruoro OICTeTa,
 
rne . ~ - MaTpMnhI .1D1paKa 11 M30crrHHOBhIe MaTpHnH. JIaJIee upouenypa
 
ó030HHaaUHH /-[3/ rr03BOJIJIeT 'leTMPeXRBapKoBoe BaaHMO~e~CTBHe CBeCTM
 
K B3aHMo~eHcrrBHIO T11Ila D,D;H06030HHoro o6M8Ha:
 

"'" - J. 1. -,,(.V , = L-. C; <~i O q'>m2_al<q,~O Qj:L/' (1.4)
OBE.J. ".1 '2 J iAJ.., I 

rne m.J. - MaCCbI 11 CJ-, -r'iT830H-HYICJIOHHHe I<OHCTaHTU COOTDOTCTBYIOI.l.tY!X
 
õosonon, ,If,.Jm no.ny'leHM asuoro Bl1,n:a v;,s E MCIlOJI:bSYlOTOR BOJIlIOBHe (IJYRI\lUIU


9 (x) ,B3.f1THe 113 Mo,n;eJIeí1 MellllWB ( ;i1IT 114/ , CQM 4rv M T.rr.l
 
Hanpnaep, B MO~eJIM cqtJ. /Ir; epopMPaKTop IrnOH-HYHJIOHHOrO BS8HMo,n;efi

CTBl'lFI HMeeT BM,n; ~~
 
R (~2) -." e - 6~ .L - 032 rFlD:
 

1rItlN '1 j , I
 

-+
 
q - TpeXMepHHH MMUYJIbC Me30Ha. ROHCTaHTa 1'"N}/ - B3rofM,QJ,ueftcTBl'lFI 

.fIBJlfIeTCH BXO,n;HI:lM rrapaaerpox ( '~VN'Á7í = 14,4). 
TaKHM oõpason, OIIIiIcaHl1e N# - BSaIiIMo,n;e:tfcTBIDI B ImapleoBlix MO~eJUIX 

MellIKOB .HBJI.fIeTCH ,1J;ByxWaSHl:lM: na MaJIHX paccroaaaax nsa HYIUIOH8 npen
CTa~JIHroTcfl B B~e llIeCTMKBapKOBOro MellIKa, a Ha ÓOJIbrnn~ paOOTOnHRHX 
MMeeTC.fI o,D;Ho6030HHhltl o6MeH c y-qeToM xsapxosoã CTPYltTYPbt HYltJlolla. Cy
meCTBeHHO, -qTO nepexo~ o~aoft ~a3H B ~yrYID He OITIiICHBaeTCR ~H8MH'leC
KR, -a HOCHT XOTH 11 ~M3H-qecKH Har~ , HO penerrTYPHH~ xap8KTep. 
KpoMe 3TO~ npHHUMIIHa~HOn TPY~OCTH, rrepe1IHCJIeHHHe MO~eJIM co~epX8T 

~OCTaTo-qno MHoro cBo6o~HHX napaueTpoB (xapaKTep~cT~Ka MeMea, napa
MeTpll, onpe~eJIJIIllUie nepexo~ M3 o~Hoii ~a3a B .n;pyrYID, O~Ha M3 KOHCT8HT 
wesoH-HYKnOHHOrO BsaHMo~enCTBMR ~ T.~.) 

B HaCTORmeft pa60Te HYKJIOH BaK TpexKBapKoBaR çHcTeMa paCOMBTpn
BaeTCH B BHpToH-KBapKoBoa Mo~e~ 1I6-1S/ , KOTopaa OCHOBaHa Ha npe~
no~oxeHKH o KOHwa~MeHTe KBapKoB K orrpe~e~eHHoM MexaHHsMe ~OHM3a
nKK. CqRTaeTC~ -qTO B a,D;pOHHOM ceKTope ~H3H-qecKHx COCTORHH~ COCTaB
~e KBapKH onpe~e~ CTPYKTYPY ~oHa B He UO~CR B Ha6~ae-, 

"MOU crreKTpe.KoH~aMHMeHT cocTaBnHro~ero RBapRa o6eCneQ11BaeTCH B~6opou 

.. llf 

rrpoqaraTopa B B~e ne~oM WYHKnM11/ 16/ . nepexo~ p~poHa B KBapKH 11 
KBapKoB B a~oH~ 3a~aeTC.fI JIarpaHXHaHaMIIJ: KBapK-a,D;pOHHOro B3aR~,n;en
CTBHH , a COOTBeTcTByromaH KOHCTaHTa B3aK~~eficTBHH onpe~eJIfleTCH M3 
YCJIOBHH paBeHcTBa HYJIID KOHCTaHTH nepeHopMupOBKH BOJIHOBOfi ~YHlmHR 

a,D;pOHa. 
TaroIM oõpaaoa, MO~eJIb conepzar JIlllllb ~Ba cnooomrax napaaerpa , 

X?paKTep113YIDmHX KBapKoBoe rrone~11 n03BOJI.fleT c e~HHotl TO~ 3peHHH 
onacaears -CHJIbHHe, CJIaCíbIe H SJIeKTpOMarH11THHe Baa11Mo~eifcTB~ anpo
HOB. I1poBe~eHHHe pac-qeTH /16-181 pa3Hoo6pa3HHx ~H311'leCKHX rrpOneccoB 
Me30HHoH ~H3HKH rr03BOJI.flffiT CKa3aTb, 'lTO MO~eJIb rrpaBRJI:bHO rrepe~aeT 

KBapKoBY!o CTPYKTYPY a,D;pOHOB npa RH3Kl1X aneprnax, 
OITHCaHUe W11311KH HYKJIOHa KaK TpexKBapKoBoM CnCTeMH H HYKnOH-HYK

JIOHHOrO B3aKMO~eMCTBKfl He TpeóyeT ~OrrOJIHHTeJIbHHX ~HSM'leCKHX rrpe~o

JIO~eHIiIn H MOEeT 6HTb rrpOBe,1J;8HO ITOCJIe~OBaTeJIbHHM 06paSDM c TeMIIJ: ae 
rrapaMeTpaMH, 'lTO H B Me30HHOH WH311Ke. 

IIoTeHIJ;HaJI AIA! - pacceanza B Bro/I8/ onpeneaaerca ~arpaMMaMH 
pRc.I. BlliHo, 'lTO ~arpaMMa pRc.la OITRCHBaeT ~epHH~ KOp, a ~ar
paMMa pHc.I6 cooTBeTcTByeT o~Ho6o~OHHOMy oCíMeny c y/eToM KBapKoBoi! 
CTPYKTYPH HYEJIOHa H Me30Ha. rrpe~BapHTeJIbHhIe pac~eTH 18~ rrpOBe~eH~He 
c rroMo~hro pH~a YITpo~aDmHX B~QHCJIeHHH Ilpe~IlOJIO~e~Ht1,rroRa3aJIH,QTO BJIR
.fIHHe H]J;epHOro xopa Ha:mHaeT CKaSllBaTbCH na paçCTORHIDlX ~.6 0,6 WM, 
qTO cooTBeTcTByeT ~113H-qecKo~ KapTRHe AIA! - paccéRHHR. CymecTBeHHo, 
lITO B KOH~HrYPaqHoHHOM rrpocTpaHcTBe rrOTeH~aJIH HMeDT TIJIaBHyn saBH
CHMOCTb OT Z H UTCYTCTByeT pe3J:HM: nepexort MeJt,ICY BHYTpeHHeH oCíJIac
Tbro,cooTBe~cTBynmei! KOPy,H BHemHeif, COOTBeTcTBynmeif o~Ho6030HHOMY 

OCíMeHY. 
Pa60Ta rrOCTpoeHa CJIe~~M oópaSOM. B.pa3~eJIe 2 rrocTpoeH JIar

pa~aH B3aMMn,1J;e«cTBHR HYKJIOHa c cooTBeTcTByromnMH TpexKBapKOBHMH 
TOKaMH. B pa3~eJIe 3 BH-qnc~eHH CTaTH-qeCKHe xapaKTepHcT11RR rrpOTOHa H 
HeítTpOHa: MarHHTHHe MOMeHTH, 3JIeKTpOMarHHTHHe pa.n;HyCH, OTHOllleHHe 

f:A/ Cv B CJIa60M pacmme HeitTpoHa H SJIeKTpOMarHHTHHe <Popl$K-
TOpH. IIpoBe~eHo cpaBHeHHe c 3KcrrepHMeHTaJI:bHHMH ~aHHHMH 11 pesY~Ta
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TaMM MO~e~ MemKOB. B pa3~e~e 4 BH~c~eHH CH~hHHe MesoH-Hy~oHHHe 

WaPMWaKTopH. KOHcTaHTH MesoH-HYKROHHHX B3aHMO~eHcTBHH 

;-;:;. Ú.f ~ » . Z ' Z" .f', IA.!» J", b ) 

orrpe~eXffIDTcR TO~hKO ~illn KBapKOBHMH rrapaMeTpaMH H He CO~ep~T KaRllX

~ÓO ~OnO~HnTe~hHHX,CBOÓO~HHX rrapaMeTpOB. ITony~eHo rrOBe~eHHe Me30H

HY~OHHHX ~Op~aKTOpOB B SaBHCllMOCTH OT rrepe~aHHOrO HMTIY~hCa M~SOHa 

H rrpOBe~eHO CpaBHeHHe C ~eHOMeHO~Orl-i~eCKHMH ~PM~KTOpaMH, HCnO~h

syeMHMM B paóoTaxl3, 4/ ~AR OllMCaRnR ~as AVAl - paCCeHHnH. B rrpH~O
XeHHH ~eMOHcTpHpyeTcH TeXHHKa paC~eTa H rrpHBe~eHH BHpa~eHHH ~H 

BCeX HCC~e~eMHX MaTpH~HX 3~eMeHTOB. 

2.JIarpa~aHH 

B BKM ~pOHH B3aHMO~eficTByroT ~pyr C ~pyroM He Herrocpe~CTBeHHO, 

a rryTeM oÓMeHa KBapKaMH. IT03TOMY OCHOBOn ~HaMI.f'qeCI{Qro orracanna <PnSH

'tIeCKHX rrpoueCCOB B BKM RBARIDTCH ~arpaHEHaHH B3aHMone~CT~HR anpOHOB
 

c KBapK8MH. HBHaR ~opMa ~arpaHEMaHOB nO~Ha c~enOBaTb R3 ~YH~aMeH

Ta~hHOHTeopHH CH~hHHX BsaHMo~eHCTBHn, T.e. KXn. rrOCRO~bI~ B H8CTO

sntee BpeMJI KXJl ente ne B COCTORHHR OTBeTHTh ua 8'fOT sonpoc, 6y~eM
 

BHOHpaTh JIa~paHXHaHH, PYKOBO~CTBYHCh CJIe,nyRlI~HMlI rrpmrUlmaMH. 
JIarpaHXHaHH CllJIhHHX B3aHMo~eficTBHH HHBapHaH1'HH OTHOClITeJIbHO C - ,
 

p- H T -rrpeoõpaaoaaanâ , a TaKXe rpyrms SV (n) OHJTbHbIX BaaHMo~efi

CTBHíi. (Hapymeaae rpyrmu SV (n) rrpOHCXO.ll;RT ,IJ;HHaMH'tIeotel1 '(BpOa MaCCH'
 

anpOHOB H KBapKOB).
 
JIarpaHXH8HH BHÓHpamCR B npocreãneâ WaPMe Óe3 npoaasomrsx H.Jlli 

c H8HMeHbrnHM BOSMO~Hill~ rrop~KOM rrpOHSBO~HHX B CJIY'tI8e 'tIaCTHU c BHC
illHMli CIDmaMH. 3TO OSHa~aeT, ~TO KB8pRll B' HepeJIRTlIBHOTOICOM npezte.ne
 
HaXO;n;HTCR B OOCTOHHHHX é HaHMeHhIIJ.RM OpÓHTaJIhHHM MOMeHTOM. _
 

B 'tIaCTHOCTH , JIarpaHXH8HH B3IlliMo,;genC'TBllR Me3<DHOB i- ,1 ' r , b ,
 
w .' 2 ' i I C KBapKaMH HMem BH)l; 116,171:
 

:z~ = ~ 1'j ('f 'l:j <1'5"1) +i; S.l~ 7:
i ~)+ (2.1) 

+jvY;JA(-tt j r) 
rne 'J2 d ~ r 9 ' 

~.,'2: i = T·:il! -+ (z ~~ J;- 'l.~inJ: ) .1" s: .. -JJo 
• -,c. :t ~.f' J 

; .» 'l: J _ d . -;;. -+- b. I , 

: V . 'l:J-
. -P.-;. 4- fAJ·I 0, 

I
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IoHCTBHTH f3jMO.n;ettcTBIDI j p , j ~ li j V onpenezanrca liS YCJIOBIDI
 
OBR3HOCT:II/ 6 •
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JIarpalumaH, orrrrcHBaromHH BaaHMo~eMcTBlle óapHoHa c TpeMH KBapKa

MHr~O~eH ÓHTb cRMMeTpH~eH OTHOCHTeJIhHO rre~ecT/HoBlUi KBapKoBHx no
JIefi. (3aMeTHM, ~TO B rrpe~H~x padoTax/I ,17 HcrrO~h30BaJICH ~ar
paHXHaH HYKnOH-RBapKOBOro BSaHMo.n;eHcTBllH, ROTOpHll H8 ÓHJI cHMMeTpH

~eH npa nepecranonxe KBapRoB). B cJly~ae rpynns SV (2) ~ HY~OHa 
(rrpOTOH H HefiTpOH) cymecTByroT ~Be HeSaBHCHMble ~OpMH ~arpaH~aHa Óe3 

rrpORSBO~HHX. y~OBReTBOpRromHX YCJIOBH~ cnw~eTpHH: 

:1 -:z +2 r V T A/ - NT_ ' (2.2) 

2A/.I = .3,vr-Aj·l<i.k 's ··o:.o~OQJ. a"a~~ 
3~ecb :r = T . "J Ih /.14 /i2 .f;~ e + a.c, 

, ' v ; J = ( J.> ~, . 
a,., Dl,. , h7,~ - UBeTHHe, cnaaopnse II n30CIlHHOBHe IfH~eKcH cOOTBeT-

CTBeHHO; Ao 

~ ~ ~"r = (~L 9/- 7oi: - (d:-:' ). 
MaTpRIW R. . . J. RMeIDT CJIe.nyI<IIlldt Bli.II::

J; J.,,,JR/ :} 

R~ . . .- b q J.J., cr~"'j ~'""l /c s)J.~~ 
J /.J4", d2.~ J.?> - <:1 ~ LI, K +
 

-t r ( s-)oL.l. h1ht
 J 

b rJ i cr L "t2.~L""'~ C (Jiz tIL)-+ 
4- 10'JAJ s"fUJ t>t M ~'3 ";) I 1 

\.' KJ'~ lf(~z.Z) (c€r)~""l(2.3) 

R":· .. 2 JJ.. \,'" M ht J J ;)

d;d4.1J~JJ.l = d o 1.~2. LIowf~ (C6'5)""'oL~_ 

2 (r 5)rJj.J.. d hlht! 't...",atn~ c/: ,J. 3. ._ 

-IK"fi) J.-rJ.i rM"'J 1'r11.1'Y73 I I' 5 )J.:rl3
~j J 2'~ l Cf J' / + 

+Ú1',t'-l "i "'''''(T,. 7f)'"''"' (cr 1') "-.,.L•• 

B TepMI''IHax H30TOIDP18CIGl:X noneã (rrpOT0I:I, aeãrpoa, tI- li cI -KB8PRll) 

JI8rp8HEn8HH aallHCllB8ETCij 

2vr = -SNT [(F Qr(u,d»-{Ii Qi"-U~JHC. 
r-, { (2.4) 

o(NV ..." JA/v. (f qv(kIJ»- (fi qv(~uP} + s.c. , 

r~e QT(u)J)~~6i6"' f~f ~ d'\ (lA 4~ C õ~ U(Ay EaI Q.~ 'tl. , 

QJuJ~)-"6irl:l '". d Q~ (ú4~ CrI: u a.~ Ea-,4zQ~. 

7 



TaKHM OÓpaSOM, B ~arpaIDKHaHe BSa~MO~eHCTBRH HY~OHa c KBapKa~ ~Me

IDTCR ~Be HeSaB~CnMHe WOp~lli KBapKOBHX TOKOB: TeHSOpHaR Qr ~ BeKTOp
HaR q v . 

3aMeT~M, ~TO B pac~eTax MeTO~OM rrpaBRn CYMM KXn!!9/ ~crrOnDsyeT
CR r~aBHHM Oópa30M BeKTopHHH TOK q'v , O~HaKO CKO~bKO-H~ÓY~b yóe
~Te~bHoe OÓOCHOBaH~e TaKoro BHóopa OTCYTCTByeT. 

Booõme ronopa, c~e.ny.eT y~eCTb ooa napaanra B3a~Mo~eHCTBIDI, O~

HaKO MH ,PYKOBO~CTBOBaJlliCb c~e.nyIllIUI~ COOÓp3]KeHIDI~. Bo-nepsux, HaM 
rrpe~e Bcero XOTe~OCb o~caTb HY~OH TeMM .e rrapaMeTpaMM KBapKOB, 
KOTopHe HcrrO~b30BaJlliCb B W~SMRe MeSOHOB, TeM CaMHM rrO~TBep~Tb 

e~HYID KBapKOBYID rrp~po.ny a~pOHOB. ~-BTOPHX, ~MeR nBa Bap~aHTa Bsa
~Mo~eHCTBIDI B ~arpa~aHe, MH TeM caMHM rro~~aeM O~H CBOÓO~HHfi rra
paMeTp, IÍOCKO~bKY YC~OB~e CBR3HOCT~ ~aeT TO~bKO O~HO ypaBBeHMe Ha 
~e KOHCTaHTH. HCHO, ~TO ~MeR ~orrommTe~bHHH CBOÓO~HHfi napauerp, MOjI{
HO	 Y~~Tb cor~acne c 8Kcrrep~MeHTOM. 3TY paóOTY MH rrpenrro~araeM 

nponeaars B dÍy.nyU18Mo 
B ~aHHoit paoore orpaH~~MCR TO~bKO O,IJJmM TeHSOpHbIM BapnaHTOM 

BSaHMO~eHCTBIDI, rrO~OJlGiB B (2.2) .jJ,vv = O, ToH. npenaaparexsnue 
pac~eTH rrOKaSaJlli, ~TO BeKTopHHH BapMaHT BsaMMo~enCTBRH (~MT == O) 
rrp~BO~T K xy~eMY o~caHMID CTaTM~eCKRX xapaKTepnCTMK HYI~OHa. 

3.	 CTaTH4eCKHe XapaKTepMCTHKH HYKnOHa H ero 8AeKTpOMarHHTHHe 
<popM1JaKT,o pH 

B 8TOM paanene BWlliCJlliM OCHOEHHe CTaTMllec~e xaparcrepxc'ratot npo
TOHa M'HenTpoHa: MarlillTHHe MOMeHTH, 8~eKTpOMar~THHe panMYCH R OT
uonemre CAIe. v B cnaõcn pacrtane HeHTpoÍ1a. 

Ilpezne ncero HeoóxoMMO BH~CJlliTb KOHCTaHTY CBRS~ .!J/Ví • OHa 
orrpe~e~eTCR ycnoB~eM CBR3HOCT~; 

7 2 -- I 
(3.1)h M = j - JVT 2-10/ (M,..,) = O, 

r~e.i:' ~(fJ- MaCCOBHM: oneparop HYMOHa, OIrnCHBa~itCR ~arpaMMOn 
na pMc.2 .. O~HaKo yrtoõuo BH~CJlliTb ciNT ne MS YC~OBMR (3.1) , a M3 
8~eKTpOMar~THOro Wap~KTopa rrpoToHa, 'BOCrrOnDBOBaBillHCb To~eCTBOM 

~~.	 ' 
3~eKTpoMar~THHe WaPMWaKTOpH HYMOHa orrpe~eARIDTCR BeplliHHHoH nH

arpaMMOn pMc.3. CooTBeTcTBy~aa BepillHHHaa llaCTb SaIrnCHBaeTCR B CTaH
~apTHoM BM~e Ha MaCCOBOn rroBepXHocT~ HY~OHa: 

A:'(p) rI) = e[ vf ~ (!)(92.)-.!- brJ1, r: (1t~2)J (3.2) 
o li . 2W1~ N I , 

8 

Puc.2 

a	 5 

Puc.3 

rne q=== P- rI - .MMTIY~bC WaTOHa; er' =t ('1 rr. V'.- r "/ J'f) . RBflH11: 
BM.IJ:' WYHI\I.J)i11: f;:/ 'J(()rrp~Be~eH B IIpM~oiKe~~ . ~= Ü 11 TOJK,IJ;eCTBO Yop

(J.) H) 
na	 ~aIDT c~e.nyI<XIl}!e COOTHorneHIDI: ~,. (o) = I; P (o) = O. MarH~THHen 
MOMeHTH I'r= 1 + p,. (2){o) , j'lk= r: (2) (o) orrpe~eJUIIDTCR ~arpaMMoH 
pHC. 3a. ,1J.MarpaMMa 1)MC. 36 npn 9'2, 11 = o nxnana ne ~aeT. 'illc~eHHHe SHa
~eHIDI MarH~THHX MOMeHTOB npaaenens: B Ta6n. I. BH,r:(HO, ~TO ~MeeTCR 

Taó.mru;a I 

IIpou;ecc HaÓJIIO~aeMaR 
BeJlM~Ha 

3I<errepMMeHT BKM .upyr~e IIO~XO~H 

#--"'#[ Jlp 2, 793/~UI 2,94 3 (.sU(') I'\O,u..); I, 9~t.~bl 

2,82/27/ : 2.73 728/ 

f'n 
-I,913/~UI -1,98 -2 (SV(Q) ~..) ; -1,30/~bl 

_2.06/27/; _1.97~28/ 
E<'t;> ~,775~2I/ - 0,0 0,772 0,656- (lff

0.689/2 : 0.624/28/ 

<'l/O)"" O,7II/~~1 0,747 0,656 (M) 

<t 
h 

'2. ) E . -~,II7 ±/23/
- 0.002 -0.121 _g.I~a128/: _0.11s/28/ 

< t.,2 '/~ O 762/22/, . 0,747 O, 656 (.urr) 

t1~p;) ~fiCv 

*,226 ±/20/
- 0,042 5/3 

5/3 (SV(')~""'); I,Qgl14/ 

I,54/27/; 1,182/28/ 

nu	 - ~nO~bHoe rrpR6~eHHe. 
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xopomee COrAaCHe c SKCnepHMeHTOM. MHTepeC rrpe~CTaBAReT OTHOilleHHe 

/',. //"h = -1,48, ROTopoe'He3HalJHTeJIDHO OTAR'tJaeTeJI OT SH~'tJeHIDl /'~h = 
=-3/2, rrpe~CKa3HBaeMoro a~THBHHMH KBapKOBHMH Mo~e~. TaKoe OT
AR'tJHe CB.H3aHO c TeM, 'tJTO B BKM KBapKH B HYI\:JIOHe ne SIBJIHI()TCSI ueaasa
CHMI:lwr • 

SAeRTpOMarHHTHHe ~op~aRTopH 

CE"(Q~_ P (1) ír;j- L r: (2.Jí.q t ) 
AI W t \ 't1t'1. t :« \. · 

(3.3)C",JIf(q2)= ~ (4) (qj + :N'F,~/2.) (Q2) 

xapaRTepRSYIDT pacrrpe~e~eHHe BemeCTBa BHyTpH Hy~OHa H rr03TOMY ~
IDTCSI rrpe~~eTOM HHTeHCHBHoro Hsy'tJeHRff RaR 3KCrrepHMeHTaTOpOB,TaK H Teo

~ I "2]peTHKOB. B HacTosrm88 BpeMR C E~ (q HSMep8HH B ~OCTaTO'tJHO illHpOKOM
IV n 2 2. Z • 2 

aarepaane npocrpaac'metmo-nonoõasx SHall8HHfi ~ =-9 : O~q L..30 fsB . 

SRcnepHMeHTaAbHHe ~aHHHe OllHCHBaIDTCSI ~OCTaTO'tJHO xopomo c rrOMOmbID 

TaR HaSHBaeMoro ~nO~bHoro rrpH6~eHRH 

C/(Q~.z C/(Q'J ~ Ch''YrtJ "'" 'Im,/. C;~Q)~$(q', 
Ir . ~h Q 

(3.4) 
r~e .%>(q<) - J1,% r 

[ 1 + Q o.1!Jj'Z C~ c~ 4 2. c" 
CE' ~ -.JL 

Ha pMC.4 rrpaseneua rpaWHI<H WYHronrl\ r) /4: ) -j!;-t ,---cP: ~. 
nO~'tJeHHHe B pesY~bTaTe pac'tJeToB B HHTepBa~e o ~ Q ~ I rsB2• 

1.. 

0,-5 

o 0.5 _ Q2, r3B2 , 
PHc.L 

'10 : 

4m~ • G~(Q2) 
Q2 ~ 

i 

BH~HO, 'tJTO HM8eTcH cor~aCHe c ~rronDHofi WYH~Iell ~(Q~. 
S~eKTpOMarHHTHHe pa~cu BH~CnH~Ch no ~op~W~~: 

<7-,2>1: = _ (j 4;(0) /CJ:(o) . 
r /<'l..,2.>'E = _ b C' E (o) (3.5) 

h ./ 

<'l.;>~ ='- CC;M (O) I Cu111 (o) r 

OCH0BHOR B~a~ B 3~eKTpOMarHHTHHe pa~YCH ~aeT ~arpaMMa pMc.36. ~C
.nennse peSYnDTaTH npaaeneas B ! Ta6JI. r. 'BM,nHO, 'tJTO HMeeTC.fI xopouree 
COr~aCMe c SRCrrepHMeHTaAbHHMH ~aHHHMH. 

PaCCMOTpHM , - pacnan HefiTpOHa h-pe). COOTBeTCTBymIIlasr~
arpaMMa Hso6p~eHa Ha pMc.5. MaTpH~liM 8AeM8HT SanHCHBaeTC.fI B CTaH

~apTHOM BM,I(e: 

#r.(I1->fLJ)= .E-l..:r[t!Cv(f)-,r'J Se (9')-(c.,«i~h, 
va A (3.6) 

r~e ~~ - AerrToHHHM TOR. SRcnepHMeHTaAbHo HSMepaeTCH OTHorneHHe 

CA (o)k~(o)'c:! 1,22. B peayzsrare pacxeroa OKaSaJIOCh, lJ:'J'O 

ÇA(O)/C,." (o) = 5/3 . .il8.;:UlliVL peay.mzrar HaXO,nRTeJI B rrono; 
COOTBeTCTBHH o rrpe~CRaaaHH.fIMH HepeAHTM~CTCI\HX KBapKoBHx Mo~e~efi 14 . 

4. CH~bHHe MeSOH-HYI\AOHHHHe q~p~!paKTopH 
s-

UeADID ~aHBOro naparpa<I>a HBH.fIeTCSI BH'tJRc~eHHe MeSOH-HY~OHHHX WOPM
waRTopOB,KOTop~e MrpaIDT wy~aMeHTaADHYID p'OAD npH ortncaHHH AIA! -pacce-
JlHHH B paMRaX Mo~eAeR MeSOHHoro 06MeHa/47. : 

B BKM MeSOH-HYKROHHHe $op~KTopú'orrpe~eAJlIDTCH BepillHHHofi ~arpaM

MOR pMc.6, rne f, f I -=-_.HMIIyALCH HY~OHa B Ha'tJaAbHOM li ROHe'tJHOM coc

TOHHIDIX, 9- f'- r' - HMIIYJIbC MeSOHa. Ha MaCCOBOR rrOBepXHOCTR Hy~OHa 

BepIIIHHFllie 'tfaCTH SaImCHBaIOTCH B Bane: 

I 
I 

Iq:p_p' 
I 

q 

Puc.5 Puc.6 
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-

I.IIceB,n:OCRaJIHpHHe MeSOHbI P (», 2' Z/)
 

A p = ~·C (Q~·vs

T ._ PIt/# '. a ~. . (4.1) 

-U ~ ~ ~ ~ ... y. ~(V1 J; ~ 7l ~ = T· eo1 tI; . 
2. CRa.JlHpHhIe MeSOHH S> ( s » 6'"") 

.A$ -- 'S' CSA'AI (9 
2
) (4.2) 

.. Ts-; ~ ~ I.T(7""::IO 

3. BeRTopHHe MeSOHH Y (J'" v.:>) 

.Av .. T [ y t C (l..) i e:JAv 11 r z ] 1 
v o VNN 1/- Z ~N 9""~VII/N(9 lJ (4.3) 

-r; - ~ ~ 'r: --I. 
TeXHHRa paCqeTa BepillHHHHX ~arpaMM rro,I(p04Ho H3~o~eHa B IIpH~o~eHHHb• 

. HBHHH BH,IJ; <PoPMPaRTOpOB rrpHBe,n:e,ll B IIpH,,'IO~eHHH B. B Ta6~e 2 rrpzse

,I(eHH lMC~eHHHe 3UaqeHIDI WlfI eMA/A-' (0)/47í H ,1J,JIJi OTHOmeHH.R: 

F'VNN' (O) / CVNK (o) . B11,IJ;HO, qTO HMeeTCH corJIaCHe Me!OJY rrOJIYqeHHI:lMa 

Ta6mma 2 

'~N'AI (o)/Lt ..Me30H 

BKM I- .llpy:rne rro,I(XO,I(H 

14,Oa!4! 
15,22 14,11/29/!fí 

16 ± ~25/ 
3,671"4';3/ 

0,83 4,27/29/

° /31/t· 
3.777297 2' 21,87 4.23/29/ 

0,82/30/0,89J 1,3~32/ 

5,33(4/3,2e 6 /1/ 
0,79(F,i =3.9) 0,41 (FIG' =6 ljl/4/1Ot80 FA: _' 29J 0.81 tF/c ~:~ !2S/ 
7 ,1I(~A;~ O)w ~.~930í~~/ 

peSY~bTaTaMH H weHOMeHOJIOrHqeCRHMH B~.~qHHaMH, ROTopHe HcrrO~bSOBa~Cb 

,I(.JlH OIDICaHJIIH NA!' - pacceanaa B MeSOHHHX TeopHHX. 

Ha pHc.7 llpHBe,n:eHH rpaWHKH CH~~HbIX MeSOH-HYltITOHHUX WaPMWaRTopOB, 

(I 

I~ 

J 

o 0,5 1 O 015 
-Q2(r3B2) 

O 0,5 1 O 0,5 

·PHc..7 

« 

, OTHOpMHpOBaHHHX R e,I(Hmme, 

1 
fM:N{Q1}~~;(oV~rrpOCTpaHCTBeH

Ho-rro,n:06HHX 3Ha-qeHHH O ~ Q 2= - 'J21Sf:: I raB2 • )l.Jm cpanneuaa npen

CTaaneHH rpaWHKH ~eHoMeHOnOrHqeCRHX WaPMWaKTopoB 

j C 2. ( a ) I 2 ,i 
I /+ANil Q J / CMNN (o) = [-;:--J"':"'-+-q-=-=-bL-:---~""""]"--Z ' 
I 

I 

J 
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xoropse :vICrrOJIl>30BaJrnCl> B paOOTe/4/ <A7T' = 1,3 rss, -Á..f:) =1,25 rss, 
À.f' = 1,5 raB 1 A r = 2 raBL 

BH,IJ;HO, 'ITO l1MeeTCR xopornee coraacae B cJIY'Iae 7í- H ç- -Me30HOB. 
<I>oPMPaKTOpbI )J•.JIR .f- H cf -MeSOHOB B BKM l1MeIOT OOJIee OHCTpOe y6HBa
Hl1e ~ 'IBM COOTBeTCTBYIDmRe ~eHOMeHO~Orl1-qeCKHe WOPMWaKTOpH. TaKOe 6HCT
poe y6HBaHMe OO'hlICI-uIeTCR HaJrnlilieM HYJlff Y WopriflaKTopoB Y-:vI tI"
Me30HOB B paüone qz ~ 1,5 (raB) 2 • TIo Bcefi BH,nl1MOCTl1, B HYKJIOHHOM JIar
pa~aHe (2.2) CJIe~eT y-qeCTl> BeKTopHHH Bapl1aHT B3a:vIMO~efiéTB:vIR. naJIl>
He:fu.uaFI aanaxa COCTOl1T B BH'1l1CJIeHHl1 ifJa3 NA! ~ pacceauaa c y'IeTOM CllJIl>
HHX Me30H-HYltJIOHHRX WOPMCPaKTOpOB ,rrOJIyl!eHHHX B ,n;aHHoí! paoore , TaIDie 
pac-qeTH nnaHHpyeTcH rrpOB8CTll B oy,n;y~eM. 

B SaKJIIOqeH118 aBTopH BHpa~aIOT ÕJIarO~apHOCTh B.E.E8JIReBY, H.M.Koqe
JIeBY, A.M.MaqaBapMaHM, M.M.MycaxaHOBY sa CTMMYJIMpYIOmHe o6cy~~eHHR H 
nOJI8SHbIe SaMeqaHMR. 

TIpHJIOJKeHHe A 

TIporraraTOp KBapKa-BllpToHa npe,n;cTaBl1M B B~e/16,17/ 

C(f)- Lu;!!;'-. fÍ';= L[ar#tZ-f-f1Efr'l] (A.I) 

BaR nOKa3aHO B /16/, B nHTerpaJIaX,COOTBeTcTBY~X JIIDÓHM ,IJ;HarpaMMaM 
~eMHMaHa B BKM,c nOMOml>IO rrpOMeJKYTO'1Hofi,peryJIHpHS~HH MOJKHO nep8KTR 
K eB~oBoH MeTpl1Ke. Y,n;OÓHO ,n;aJIee nepeHTR K óe3pa3MepHHM RrlITYJIl>CHnmr 
nepeMeHHHM / iR) 2 , :z 

- (-2 -.; ';> KE • (A.2) 
B aTHX nepeMeHHHX 

a[-(4~"J= a tt-É1= MfR e-:" 
(A.3)1[-Pt:J'j = ![KE "] = J'Ú'f W -:':
 

~. = J j L" = ~23 1-1-1 VK~2 ,
 
• "'.J ' , • 

TIPR qHCJIeHHHX paC'IéTaX l1HTerpaJIOB óy,n;eT l1CnOJIl>30BaTl>CR anrrpOKCRM8URR 

a (~2) !::: fi {KEJ = t (-)i+/ a er» {_/,. k 1.1 
1"/ I I l E j , 

(A.4)
1)t(1<E ". fo./=t (-)''+~ c,. t!Xf {- ri, KEI.] 

lal , 

r~e ~CJIOBHe Raa~~HeHTa paBHH 
. aJ. = 4·,75014, tI. = 1,17991; 

Úz = 3, 74854,. ·Ci = 1,06433; 

, (A.5)
Cj = 2,7701, J1 = 1,07889 
C2 =1,69958, az = 1,01376. 

AnrrpOKCllMaUllR y,n;OBJIeTBO~ReT YCJIGBRID 
~ _ h1AX U-f- t I1 Lo 

- t=a
J 
t IL -1 u - o, oos«, (A.6) 

rne [ rl'] U+CID"-f 11 = J().z. [{el-)- f(u]:l. 2.
 

TIpHJIO~eHRe E
 
~ RJI~Tpa~H TeXHl1Kl1 BH'1HCJIeH~q paCCMOTpllM BepillRHHYro ~arpaM

1'fY pHC. 6. B Cl1JIy Cl1MMeTpHl1 JIarpaHJKRaHa OTHOCIIT8JIl>HO nepecraacsxa 
KBapKoB B K~OH BepillHHe o,n;H03Ha'IHO B~eJI.ffeTCR rro~arpaMMa, COOT
BeTcTBYIDmaR KBapKoBofi neT~e: 

~(fJ r'): 6'j~~.cL:2.7~ (J~ . {ZT[!Jb ~f[pp +
;W ri, "Ir 'j J~" :J (E.I) 

+3b v 5;: V 5.f[ ] +1Te E;'lJ y 5 ~ r;:;-d-fa 'it?". 
O r O. SS ~ (J r TT • 

3,n;ecl> r, T - cooTBeTcTBYIClIUie Me30Hy jYf CIlliHOBa.F.I:vI :vI30CIlliHOBaR MaT
pHIJ;H. 

(E.2)fi,,1õ"" j\r/")=J:i4 Sr[r;j(1)çj (~-t1~ 
BUpaJKeHRe , onpe,n;eJIRIDmee RBapKoBYro neTJIID, 

lr E fJK)~ /M!fft-r)-;df--zJj r-
AI '/A A'l 0-",,, ' Ir(A ..., I "" A 'y (E.3)

--C f l ) ( I<+~ )r(l<+p)-f!f-2)L I J<+j:1 )r-+T(K..+rJJ, 
KBapKOBaR .JlliHH.ff c 8JIeMeHTapHOH sepnaaoã r, 

2 - (}::. + Q) Z r 92.0/ fJ-~) 
q - f>&L + (~- ot.),? I. 

~CnOJIl>30BaHRe annpOKCHMaqKH (A.4) n03BOAReT BH'1HC.JlliTl> HHTerpanH(E.I) 
K (B.2) no KMUYJIbCHHM-nepeMeHHHM K npe,n;CTaBRTl> RX B BR,IJ;e ROHeqrrUX 

cy~ Hanp~ep, . '[ l i 
c ,,+!t a. a. e:

fl S 5 4= (-) '4 'z eXr[-"1 I'~ kE ]_
I~'Z"~ /I -f f) 2 c+ f. 

("t- <J, '~'a 

c.t., C.t.z [ 2. (;I: (;I..J] • • 2]- J ri J 
3 2. - KE '1 Iz. e,X F[- '4 'z. t::.E" ]

(Jci tJt~\ di + J,.. d'i +c('l. . 
~ t Z . 
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ITOJIHbIM CIlliCOR BUpaJKCHHti , cnacnaamurx tcaapxosue rreTJlli, npasenen B 

I1pIDIO.JKemn! 13.
 
Bepmannaa rrnOH-HYKJIOHHaR 'tIaCT:b HMe8T BlUJ;
 

A r Z) i se r. ~\ 
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EePHMOB r.u., HBaHOB M.A., nroõoBHUKl-u':í B.E. P2-87-384 
KBapKoBaH CTpYKTypa HYKnOHa H CHnbH~e 

Me30H-HYKnOHHbJe <popMePaKTOpbJ 
HYKnOH KaK TpeXKBapKOBaH CHCTeMa HccnegyeTcH B BHpTOH

KBapKOBOH xonena , BbJllHCneHbJ OCHOBHbJe CTaTHl.IeCKHe xapax'r e-: 
pHCTHKH npOTOHa H He~TpOHa: MarHHTH~e MOMeHTW, 9neKTpOMar
HHTHbJe paAHYCbI, OTHOmeHHe CA/CV' Ilorryxensr carrsnsre Me30H
HyI<:nOHHbIe <popM<paI<:TOpbI, orrperrerrmontae HYItrtoH-HYKnOHHbIH IIO
TeHUH8n KaK <PYHKUHH KBaApaTa nepeAaHHOrO HMnynbca Me30Ra. 
rrpHB~geHo CpaBHeHHe C ePeHOMeHOnOrHl.IeCKHMH ePopM~aKTopaMH, 

xo r opsre HCnOnb3YIOTCH AnH OnHCaHHR q,a3 NN-paCCeHHHH B Moge
nHX ogHoõo30HHoro OÕMeHa. 

Pa60Ta BbIIIOnHeHa B llaõopaTopHH TeOpeTHQeCKOÜ ~H3HKH 

oasn. 

Ilpenpaar 06'be.z:UiHeHHOrO HHCTHTYTa anepastx HCCJIenOBaIUm. )ly6Ha 1987 

IlepeBog O.C.BHHorpagoBoH 

Efimov G.V., Ivanov M.A., Lubovitskij V.E. P2-87-384 
Nucleon Quark Structure and Strong Meson-Nucleon 
Form Factors 

The nucleon is considered as a three-quark system in 
the virton-quark model. The main statistic. properties of 
proton and neutron are calculated: magnetic moment, elect
romagnetic radii, GA/GV ratio. Strong meson-nucleon forrn 
factors which determine nucleon-nucleon potential are ob
tained as a function of meson momenta. Our results are com~ 

pared with phenomenological form factors used for descrip
tion of phases of NN-scattering in OBE-model. 

The investigation has been performed at the Laboratory 
of Th~oretical Physics, JINR. 
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