
19 Kon. 

ofi beAM"HeHKbl H 
MHCTMTYT 
RA8 pHbl X 

MCCJl~AOBaHMa 

AYfiH8t 

P2-87-776 

r .8.E<l>HMOB, M.AJ1BaHoB, B.E.Jho6oBKQKKH* 

C~nbHYE ~OPM~AKTOPü HYKnOHA 
H .1 ·H30BAPY 
B MO~EnH KOH~AAHMHPOBAHHüX KBAPKOB 

Hnnp110nOHO o mypHaIl "Few Body"Penaxrop T. 51. }l{a6H~KaH. MaKeT H.A. Kaceneaoü , 

* Ilonrracaao 11 nesars 04. 1 i .87 • TOMCK~~ rOCYAapCTBGHH~~ YH~BepC~TeT 
___III...... IIIII. .....BI ..__I'III'I ..__..II!lIIII ._<1>opMaT 6Úx90/16. ü4>ceTHaR nesars. YQ.-H3A.nHCTOB 1,28.
 

. THpIDK 490. 38K9.3 39832.
 

M3naTeJ1bCkHH .ornen 06õenHHeHHoro "HCTHTYT8 anepnsix HCClIenOBaHH". 1987 
)l.y6Ha MOCKOBCKOH 06naCTH. 



I. BBe.ueIme 

~ 

HyKJIOH-HYKJIOHHOe BSanMo.ueicTBHe zrpaer 4!YH.uaMeHTaJIbHym pons 
B H,IJ;epHoA qm:sRKe KaK OCHOBOIlOJIBI'alO~2: aJIeMeHT MRKpocKoIllfCIecKOro IlO

HRM8Hlli1 npapons H,IJ;e pnux CID!. B aacroanee BpeMH MOJKHO Cl:!HTaTI> YCTaHOB-

JIeHH1:lM lO t 'tITO na ÓOJII>IIIRX paccroaaaax ( Z ~ 1,5 -:- 2 Cfrvt) OCHOB-

Hoi! BKJla.rt B #/1/ - BSaRMO.ueitcTBRe naer onaonaoaauã OÓMeH. B npoaezy
TOlffi04 OÓJIBOTR (O t 5 < Z <' 1,5 -;- 2 tllM) Ha'tIRHaIDT I:n'paTp pons oo-
MeHll ÓOJIee T.fDIteJlJ:,IM1I M8S0HaMR (.p ' LU , 2 ' S,Jf- , d, é ) t 

a TaKEe .11ByxóosoHHHe OÓMeHH. Bo BHY'rpeHHett OÓJIac'm ( Z ~ 0,5~), 
T.e. Ha paCcTOHHRHX,MeHbIDRX RJIH nopgnRB ~ca HYKJIOHa, npenCTaBHe

HHe o /VÃ! - BSanMo.ueRcTBRB, OCHOBaHHOe Ha ÔOSOHHHX OÓM8Hax, B H8

nocpencrseaaox Bn,ne H8nplIMeHltMO - HeOOXO.ItIDdo y'tlHTHBaT:D T8rt H83ImnO

MIá! H,IJ;epHWi KOp. llpnpo.n8 smepHaro ItOpa nona HS OOBoeM aona , XOTJI 113 

COBpeMeHHHX npenOTann8Hn2 OJIemr8T, trro ou OdYOJIODJI8H r.naDHlW odpaaOM 

KBapKOBO~ CTPYRTYPOn HYRnona. 

~PlfIl8C1me .nalUwe no c,ItD1traM ~~ Jij'MOn-UYMonnoro poooommrl 
no lmep:rnn fAoJ"C:t 300 MoB o xopomoa 'tOttIIOO'l'bl) Orm01ml1m'01I D MO,nOJlSCC, 

OCHOBaHmlX aa 0,I010-A;nYXdoOoH1U(X OdMOUnx o yqU'l'OM DnPTYM21UOn 
~ (1230) -aaccaps 2. B O'l'lDC MO.ItOJInX odMOn MOoonOMl ormounoo'1'on 
OÓ~JIOItB.1I:D.IIWm nponaraTopm.m, o Dt1Y'l'pOlUlM OTpyft'1'YPQ nyMonn, 
OÓYCJIOBJI8HH8JI ICBBpIt8Mll Z .npyrm.m TSlXOJIIQG1 OOO'1'OJD{MMft, ~"nrrunQOTOII 

weHOMeHOJIOI"J,Itl80ImM 06panoM IlYTOtiC DDO,nOllBll OWIlaltta MOaOJ1-I!YMOf1lWX 

lf>opMf>aRTOPOB mma . n 

C~,vtV (9~ = G~N (m:) [!L~:!"': 1M 

I;'JT 41i AMa. - 9~ J' (I. 1) 

rne h1 -aacoa M8S0H8, 9 - mmyJIhO MaDOna, ./\.~.."apcMO'l'V ot1poaCUIM 
( Â 

M
M = 1,2 -:- 1,5' I"aB). 

CM:bHHe Me30H-6apRoHHlie cIloPP4aR'l'0ry ~I. I) nOnOJ1Loj'm'OII TQW npft 
onacanaa HYKJIOH-HYMOHHOft aHlU'II'lt7IJID;mI 3. ~PMf)aR'I'OpU nnoMTOJ( D 
3HB-q:pJTeJIhHOH Mepe rrpoH3BOJI:bHO n BH6npalDTOJI no YOJIODDJl HllMY'4IDOI'O 

OImCaHKff 8KcrrepRMeHTan:bHHX .uaHRHX. 

TaKKM OÓpa30M, IVN - BSB.RM0.n:ei\oTB1I8 Hll poOO'1'OIOl1UtX () I 4t Ir h 'li 
rrpe.n;CTa:BJI.HeT ooooâ .n;OBOJl:bHO CJIOJKHoe n8pe1JJl9'I'9HHO OM, Odyo.nOMOtlllllX 

OÓMeHOM ae TOJI:bKO M830aat>.m, no H KB8PI\8MR. C TO'tlItH DpomUX 00111)(1MnHIIW 

rrpe.uCTaB1IeRd, ;VN - B3IDIMo.n;etlcTBlI8 nponoxo,IJ;lI'l' na 'l'OJC ao pl\OOTun
HIDIX, aa KOTOpl:lX. ocymeCTBlIJIeTCR -KoHel'aaHMeH'l' l03aprtOD H m:x1wc lUJY ruI' 
~eTHHX CbCTO.Rliltii ' H B03ImKalOT cTa6wx:bHbt8 6eoo,n8TIUlO OOO'l'OlUtWl· n.n. 
PORbI. B npaanane , KB8.HTOBafl XpoMomnlaMnR8 (lex,lO IU1R ~IUUlMDJ1Tl:UI ..ItM 
Te0~n~ C~~I>HHX B3aKMO.n;e~CTBHH .u~a .n;a'l'~ nQXHoe OnuOQllaD anal aTII 

2 

---o
 

RBJIeHHn, o~aKO oRa rrORa He B COCTOHHEE .n;aTI> KOJIH'tIeCTBeHHoe oIIRca

aae npoueccoa B npenene ÔOJI:brno:tí xpoMo.n;IffiaMR'tIeCKo:tí KOHCTaHTH CBHSR. 

IT03TOMY ÓarrH pa3paóoTaHH pa3HooópaSHHe MO~eJIH, B KOTOpHX Ha OCHOBe 

Toro nJIR lIHOro npe.unOJIo~eHKa o KBapKOBOH CTpYKType HYKJIOH8 c.n;eJIaHH 

nOllHTKR OóOCHOBaT:b qeHoMeHOJIOraqeCKR8 rro.n;xo,UH. 

MOjfillO CKa3aT:b, llTO OÓmenpHIDITo:a .fm7LfIeTCR CJle,n;yIOl1lasr qJR3HlleClC8.ff 

KapTIDJa 1\1# - B3aRMo.n;eHCTBRR. Ha paCCTO.fIHIDDC 'Z , M8H:bIII.HX HeKOTO

poro xaparerepaoro MaClllTa6a ( Z < t .-v I WM), nsa HYKJIOHa TeplIIDT CBOIO 

RH~BR.n;yaJI:OHOCTI> H rrpo~~ ceó"q KaK rnecTHKBapKOB~ MemOK. TaKoe 

COCTOflHH8 ormCllBaeTCR B rroTeHUHanax BB8.n;eHHeM WeHOMe~OJlOrH'tIeCKoro KO

paI Ha paCCTOJIHIDIX 'l>g !VN- B3aMMo.n;eifcTBHe 06YCJIOB1I8HO OóMeHOM pas

JIWiHIDJIR MB30Har.m: Me'íZJI:f lí.fKJlOHaM1'I, npe.n;CTa~ COÓOH ,IU3a rpexxaap
KOBI:lX Mernl~. 

OrrRCBH~IO Kopa TIOCBHm8HO .n;OBOJI:bHO MHoro paóoT /4-7/. YcnOBHO 

me M02ltHO pa3.ueJmTI> lIa ~Ba Macca. Bo-rrepBHX, Mo.n;eJIR, B OCHOBY KOTOpUX: 

rrOJIOXeH meoTRKBapKoBun MamoK, rrp8~CTaRllill~ coóo~ ctiPR~eCKH-CHMMeT

PRlIHYro HMY o nBxo.wmunvmCJI B ReR KBapRaMH. B paoore / ÓWIO rrOKaSaHO, 

~o BaTOM onyllBe BOSHHKaIDT ~eTHHe aHaJIOrH BaH-~ep-BaaJInCOBCKRX CHJI, 

~O npOTRBOpe-mT 8KcnepHMeHTaJII>HIiM .n;aHHHM. B pacore /5/ rrposezeao 
BLr'ntOJIeHZe 8Hepnm: .n;eq,opMalJllJlI .u;Byx MIT-MernKoB aa C'tIeT OÓMeHa rJlIOOHa

MI-t. BOSH1Utae'l' MltrIGI:i! OTTaJIImBaTeJII>HHH aop na MaJII:lX paccroanasx S8 

OQBT UB8THOro MBI'HeTRSMa ~ a B cpenaeã 06JIaCTH (L"""" I ifM) - IIpHTHJ!e-

ImO aa 0'18'1' D;BeTHHX Me.K'l'pHlIeCKKX CM. " 

BO-DTOP~, RMeIDTCJI ~eHOMeHOJIOrH~eCKHe MO~eJIH Kopa/6,7/ , KOTopHe 

jtUt'I'UDOlOT .IOIOI~peTHue yposna anepraa B meC'l'RKBapKOBOM MelIlKe. ITpm30,ITJIT

... 111 Q pryMOHTH, 'tITO rroreanaaa , COOTBeTCTBYIOOU'lti rrepexo.n;y .u;Byx HY KJIOHOB 

mOO'l'MtrmnpltaBbál MemOl~, KMeeT pesxoe nOBe.n;8HHe B KOHcIJHrypamlOHHOM 

~OT'pQHOTDe. HB paCCTOflHIDIX 2:" > g RCnOJI:b3yeToR CTaH)J;BPTH1tlt ncrea
'IM O,IOlodosOHHOro oóMeHa, a CHJI:bHHe MeSOH7fYKJIOHHHe cPoPMI>aKTOPH BH

IMtDO'1'OJI 113 p83JIWUIHX Mo.n;eJIe.tl MeIDKOB /8, 9 • 
TOltUM copasoa, onacaaae NN- B3aKMo.n;eHCTBRfl B KBapROBJiX Mo.n;e

rx MOWItOD SIDJ1SISTO.R: .11Byx~SIlliM: na M8.JI1:lX paCCTOSIllIDlX ztsa HY.KJIOHa npen
,~nMlDDTOJI D ImJ1B meCTRleBapItOBoro M81IlK8, a aa ÓOJI:bnmJC paCCTOJIliPUDC 

.mn'l'on 0,1t1lodol30HHIdt oóMeH C Y1l8TOM IeBapKoBOit cirpYK'1'YPR HYKJIOHa. Cy

.OTna1Ulo, tr1'0 nepexon O,IJ;Hoft lf?a31:l B .n;pyryIO He OImCElBa8TCR .n;:HHaMl'fCIec

11, O rtOOUT XOTIt 1'I ~alftleCKH HarJISI,1untli, HO pen;8rrTYPHI:úl xapaxrep, Kpo
Q O'1'On npmnnnmMDHoi! TPY.IUlOCTH nepelIHCJIeHHH8 Mo.n;eJm conepaar .n;OC

QTOlOIO ~1Jtoro onodo,It'HKlC rrapaaerpos (xapaarepacrasa MemKa, napaasrpa, 
Jll)",nnJUtDlU!o nepoxoa za O,IlHolt cPa3H B ;n;pyrym, onaa R3 KOHCTBHT MeSOH

VMOlUloro nOlmMO,IIetloTmut II T.,Il.). 
~ ~~~m ~OJUIOa padoTH RBJIHeTCR rrony~eHHe CRnI>HHX Me30H-óapHoHHHX 

i ' ..;t'; ':.\:ntitCTt1lyr \ 
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qx,PMtPaRTOPOB B MO.n;8JIR ROHlPaImMnpoBaHHHX KBapROB (MKK) IIO/. Mo.n;eJID 
OeHOBaRa Ha orrpe.n;eJIeHHOM rrpe.n;CTaBneHHH 00 a.npoHRSaUKK R ROHWaKHMeH
Te KBapROB. B aToi! Mo.n;eJm azpoaasanaa RBapROB rrOHHMaeTCJI 1\8R nepexon 
R ROXJIeRTKBHHM OeCUBeTHHM OO~eKTaM B JIarp~aHe KXn, a ROHwa~eHT 

KBapROB peaJIRsyeTCJI 1\8R orrpe.n;8JIeHHaR crrocoo ycpe.rtHeHHH KBapROBRX 
.nnarpaMM: no BaKYYMHHM rJllOOHHbIM rrOJIHM. IIapaMeTpaMR Mo.n;e.nn JIBJI.IDOTCJI 
MaCCH RBapROB R paSMep OOJIaCTR ROHlPaKHMeHTa. 

Mo.n;eJIb rrOSBOJIJIeT c e,I(HHoit TO~KH speHHH orrnCUBaTb CRnbHUe, CJIa
OH8 R a.,n:eKTpoMaI'IDITHH8 BSffilMo.n;eitcTBIDI anponon. IIpOBe.n;eHHH8 pao'se

I3/TH/ 10- paS~'IHHX WRSH'IeCKHX; rrponeCCOB'MeSOHHO~ WHSHKH rrOSBOJIJI

IOT CKaSaTb, l1TO MO.rteJIb rrpaBHJIbHO nepeztaer RBapltoBY!o CTPYRTYPY 8,1ijJOHOB 
rrpH JmSIGIX aHepI'IDIX. 

OrrncaHne ~SRKR HYKnOHa It3R TpeXRBapROBOH CHCTeMI:l HYKnOH-HYKJIOH
Horo BsaHMo.n;8icTBIDI He Tpe6yeT .n;orrOHHHT8JIbHI:lX @HSH118CKHX rrpe.n;ttOJIo~e

HHa II Mo~eT OHTb rrpoBe.n;8HO ITOCJIe.n;OBaTeJIbHI:lM oopaSOM c TeMH X8 rrapa
MeTpaMH, l1TO H B M330HHOH WRSHRe. 

OCHOBOa onacasaa @HSHl1ecrorx a(W>eRTOB B MKK .H:BJlRJOTCJI JIarpa.HJIGI
aHH BSaHMo.n;eHCTBIDI anponos c KBapRaMn. B CJfYl1ae HYKJIOHa eym;ecTjli 
~a HeS8BHCRMHX JIarpa~aHa - BeRTopH~ H T8HSopHHl. B paooTe 3 
Ha1vm RCrrOJIbSOBaJIC.fI JIIDIffi 0,I(nH T8HSOpllWt BapH8HT BSaHMo.n;eaCTBIDI. 

B .n;aHHo! paOOTe MH paCCMaTpRBaeM 06a JIarpaRERaRa BSaRMo.n;eicTBIDI 
;IJ.JIH. HYKnOHa. KpoMe TOro, nocrpoea ~arp81UKHaH BSaID40.n;eHCTBIDI 4 -RSO
capa c KBapRaMH H rr01\8SaRO, l1TO OH lIMeeT e.rtnHCTBeHHYlO IlJoPI>v\y. 

Hcxo~ ns .n;aHHHX JI8rpaHXHaHOB B1:ll1HCJIeHU OCHOBHHe CTaTn118CRRe 
xapaRTepRCTRKH ~KnOHa: MarHHTHlle MOMeHTll, MeRTpoMaI'IlliTHHe Pa.ItHYCll, 
OTHOmeIme GA/C- B fl -pacnane HeiiTpoHa, nm:pmIa pacnana L\- P7J,v 
SHa~eHIDI CIDIbHHX MeSOH-oapHOHHIlX WoPM.PaRTOPOB B HyJIe. IIOJIYl1eHa sa
BRCHMOCTb MeRTpoManm:THI:lX H CHJIbHHX IlJoPMPaKTOPOB ,nmI rrpoCTpaHCTBeH
HOTIO.n;OOHHX SH811eHni rrepe.n;aHHoro HMTIYJIbca. Hamn P8SYJIbTaTH HaxO~T
CJI B y.n;OBJIeTBOpHT8JIbHOM CorJIacnn c 8RCrrepHMeH~OM ,nmI HaOJIID.n;aeMHX 
BeJInl1HH n c weHOMeHOJIOrH~eCRHMH ~PMPaKTOpaMH B cJIYl1ae CRJIbHHX Me30H

HyK1IOHHHX llJopMlJaRTOpon • 

2.	 KBapROBaJI CTPYRTYpa aztpoaos B Mo.n;eJIH KOHW8HHMHpOBaHHHX 
KBaplCOB 

B MKK a.npoHH BSaHMo.n;eitcTBYIOT .rtPyr c .rtPyroM He Herrocpe.n;cTBeHHo , 
8 rryTeM OOMeHa KBapRaMH. II08TOMY oCRoBOR ,IJ;miaMWIecRoro ormcamm iíJH
sn~ecKHX rrponeCc9B B MKK JIBJIJIIDTC.fI JIarpaHXHaHH BsaRMo.n;e!cTBRH a.rtpoHOB 
c KBa~KaMH • .ffBRaJI WoPMa JIarpaIUmaROB .n;o~a caenoaars lIS <PYH.rtaM8H
TaJIbHOft TeopHH CRJIbHI:lX BsaHMo.n;eicTBHft, T.e. HIn. IIocROJIbKY B HaCTOJI
m;ee BpeMK KXn em;e He B COCTO.fIHKR OTB8TRTb Ha 8TOT Borrpoc,. oy~eM Buon
paTb JIarpaBEHaHH, PYKOBO.n;CTBYRCb CJIe,I(yIDID;HMH rrpHHnHrraMH. 

... 

JIarpaIVItHaHIi CHJIbHHX B3aIDJIo.n;e!fcTBlIít HHB8gIIaHTHIl OTHOClITeJIbHo C-, 
p- II T - npeocpaaoaaaaã, a TaKiKe rpyrma S U' (3) CMbHHX BsaRMo

.rteftcTImH. 
]arpaREHaHH BHOHpaIOTcR B rrpocTeliweli W0PMe oes rrpoII3Bo~HX MXH 

c HaHMeHbillHM BOSMO~HM rrOPff.rtKoM rrpoIIsBonHHX B CJfYl1ae ~aCTIIn c BHC
IIImvm crnmarvrn. 3TO 03H311ae'l', 'tITO RBapKR B Hepe-JlHTlIDIICTC!\OM npeneze 
HaxO.n;RTC.fI B COCTO.R:HRffX e HaHMeHbillHM 0p6HT8JIbHIlM MOMeHTOM. 
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-;.- B l1aCTHOCTM, JIarpaIDK.RaHH BS8lIMo.rteHCTBl"JI MeSOHOB Ira!r 7 " 
d ,2 '2,1, tU , S c KBapRaMH HMeIOT BH,IJ; 

Jv1 
=: J/M Q ~ Aq

.r \'2 I M Ir,n;e 
(2.1)r ' -- ,.. 5 /"-1 I 1-' I' 

1-'" - t j ~=	 , v = y , 
/\. -~ .	 ,p = 7f'Z:- + ( ZI Co1 cfp - ~ ~;';1 ~~ ).I I cÇ.. = e- GI -zx - 4-6 co , 

Â. .......»-'~ /'. _,--':I> .
 

-y	 = f -z: + co -I; S = cf·z- -r EJ: I . 
JIarpaIDK.HaH, Oill!CllBaronnm BSaIDAo.n;eitcTBR8 HYKJIOH8 c TpeMa KBapK8Mlif, 

.n;~eH OIlTb CKMMeTpMl18H OTHOCHTeJIbHO rrepeCT8HOBKR KBap!\OBUX nOJIe~. 

Cym;ecTBYIOT nse HeSaBHCID.me tPoPMIl aarpanxaaaa 08S ITpoHSBO~, Y.rtOBlIeT
BOpIDWJ;RX YCJIOBHIO CKMMeTpIDl[-: 

:;IN = :lNT -I-	 2-
NV' 

_ , ". Ctl Clz. a~ (2.2).:zNI - 9A/IN
-
d, R

I
j • I J l·q Q q cClP./~'5 -,

<i: Q / d ,1.> 2.> à:"5 fJ' Ij Ij c -+ ':), C 
3.n;ecI> I = T;, V ; j = (ol..)Wl), ~ 2 3 
a ,d... '. YY1 - .qBeTHl:le, cnanopaae II HSOCIDIHOBhte IDmeKChI COOTBeT

CTBeHHO, 

N=N" = [ fel] _ [LA J.o / Q 

J ;.Im hd. -' qj - d~ J . 
MaTpHIJ;bI R~.,	 , ' HMeIDT CJIe.uyIDID;HH BH,II;: 

d /. J,I) J2. " J3
 
T
 J,J. Im,.,.,	 .R" J' . ';= Go 1 cf ~ /)v V'l11. VrI.>;:::C 5\~4
d ,,,IJ ~.J J '3 o;::f [.2., II r / + 

+	 CC ~5)oU..f J h1 
V\'1.c Z"' h12Y>l3 C"'-2..)..3

4 -f 
(2.3) 

+(Ô'I'
J
d' ~oIf""'Y'l2 rr""(C6't~t~, 

;),4 



v = 0 j ...~ ~ mm-{ ...- W12J17.1 , í/' ")~".(3R, ,,~. c.. j (I L..,...,~ L K' 
J,J~.A~Jj3 ,Lo 

') (' 5)' ,).J.., \' mm'l ."'" t'Y1ern .5 r: u(2, "'.5 
- <; . .r (I (.') L - 

_(y~)~~~, s"" ,~lY!zm& (('(1 Vvi.i!~$+ 
+( r/:r ,~r.J.~ -;m~~ (i.; 7!") 171J.1'Y13 (Ct /')./-2/:5 • 

B TepMHHax MSOTOIrn'tleCKIDC noneã (rrporon, Hef;iTpoH, 1)- li d - zsapza) 
JIarpaHJltHaHH3armCbIBaIOTCH B nane 

:lNT = J .vr f(pDlu, ciy- (fio, (01, LI)] , 
(2.4):zIVv -=!j VT {(pq v ( Ll-, dJ,- (i-l Qv (c( v.~ ] ,~ 

r~e 

'Q (, 1)' , ,l-J,- J tl a C IA / a
T U/ C =.- b i 6' / l' a '-f u '-Z \:) / í{ ~'5, 

Ov (u, d) '= - Gi r/f s c/ala a2 (f/'u Ct3. 

TaImM '06pa30M, B aarpanaaaae Bsam.ro,neaCTBRR: HYKJIOHa c J<Bap.Kmvm HMelOT

C.R:.,IlBe HesaBucm.me qx,pMll KBapKOBllX TOROB: TeH30pRaR QT JII .BeRTOpHaJI Qv. 

SaMeTMM, 'tITO B paC'tIeT8X MeTo.n;OM npasaa CYMM m/I4/ HCnOJThsyeT-

C.R: rJHlBHHM 06paSOM BeRT-opHIfii TOR Qv , O.n;HaKO CKOJIbKO-HH6y.n;:b y6e

~TeJI:bHOe 060CROBaHHe TaKoro BH60pa OTCYTCTByeT. 

HarpaHXHaH BsaIlIMO.n;enCTBRH ~ -Hso6apH c KBapKaMH HMeeT e,II;HHC~BeH-

HY10 .(PoPMY !:L - .t L1 Jç~I::~ [; qJ::.1 q K~ K3 a-l(l2G.~ 
~ ~ ./j A f.f.. [~i} la.,.i..j 1C\2J.~ 9a:5c1. 3 

E t'3.C.S2 • 5) 

- -{1,1 A t+ j\ 11Z._ L 4- .fi2,( c ~"2'2. _ 
rne L:J. = L.) ~ L:i -,r;;;;-.6. .4 =-Li ~ = 6

v$ ') iJ"3) 
rf qcJd~~c I' J..-.d...:r .I.J.J. ' . 
~ r =- .d v L...J _....:!- v 1(C j rlr:4.ol.3tJ.J o J ~ ti P 5 ó' J • 

llOJIe J6.j"' (x) y,nOBJIeTBopaeT ypaBHeHIm Pap:HTH - Illmmrepa c nonozaa

TeJI:bHHMPI '3CJlOmt.fIMH 

yf4L}. (x) = JfI Ll (x) -= o. 
{} ~ l~ 

, BSaBMO,IJ;e-itcTBJlIe MeJlOJ:Y a.n;poHaMIII OIIHCHBaeTM MaTpxneil paeceanaa 

;.. 

.s,~ SJ ~VQ~7 eXF fíJ--1i [JMT2>~]J . 
{2.6) 

XpoHOJIOraqeCKOe yrro~o~eHHe B (2.6) rrOHKMaeTCR KaR o6U'tIHoe BHKOBO 

T -rrpoH3Be.n;eIDIe;I.T;IJI anponasx H KBapKOBI:lX noaeã, rrpUlIeM nponara

TOp rmapKoBoro nona HMeeT BH.,II; 

S(X1;(~ IBvAC)=<o~IT(at)('J)q-(X'2No>-=/(Yl(j-'p"-R 5\frXr~) 
i \1 VAC. \.'.:.1. .{2.'7) 

3.n;ec:b m - Macca zsapaa, 8 VAC - BaKYYMHOe rJIIOOHHOe noae , 
1d6'vAC - l1IH,IJ;eqJmmTHaJI xepa IrnTerpUpOBallIDI rro BaK,YYMHOM;y rrosm, 

ITOCJIe rrepexo.n;a K HOpMaJI:bHOMY yrro~o'tleHHID B (2.6) CJle.n;yeT nOJIOXHTh 

xaapzease ITO.IDI p8.BHID.m aymo • 

Mepa oIE>vAc orrpe.n;e.IDIeTM TaKJIIM o6pasoM, 'tITo6l:l o6ecrreqzT:b BH
rr03IHeHHe cJIe.n;yKlllI/IX .ItBYX YCJIOBRa. Bo-rrepmzx, o6eCrre'tIHT:b 'KoHq,a~eRT 

KBapKoB, T. e,. rapaarapoaars OTCYTCTBHe ocoõesnocreã B MaTpFlHUX aJIe

MeHTax S - MaTPUIJ;I::l (2.6), CBR:SaHlUiX c po1K,UeHHeM KBapKoB. Bo-BTOpllX:, 

~06RT:bCR yn:bTpa~OJIeTOBOAÇXO~OCTH HHTerpaJIOB, orrpe.n;e~ MaT

~l:le 3JleMeHTH. 

ITepBllH 8Hsau Mo,neJm COCTOBT B TOM, 'tITO ycpe,ItHeHHe rrpoBO,II;JlITCR 

no K82Ii,I(OMY IlBe'TY HeSa:BUCHMQ: 

d o"AC ~ rr dG:<: > i J6':"( = j . (2.8) 
(l",,~ 

BTOpoA aasan MO.n;eJm SaK3IJ)~aeTCSI B TOM, 'tITO ycpenaenae no
 

Mepe dbV'AC. MOJltHO 3aMeIm,T:b O.n;HOKpaTHliM aarerpazox
 

fdGva c S(X":JJ~c!c)=JdG"; ~~ (X"-j), 
(2.9) 

rne 

SÃ (x-.'1)=Jdf . e-ir (;(:,/) :1 
~'r,)'r, -

/\ J
h11'-P+Á~ 

Ilapaaarp ../t r ,BMemtWt pa3MepHOCT:b MaCCll, xaparerepasyer 06JIaCT:b 

ROHcPa~HTa KB8pKOB. B peSYJIbTaTe .U)1SI MaT.PR'tIHHX aJIeMeHT013 ÇPHSIRec

RJIIX nponeccon HMeeM CJle,rr;yIWt1le aapazeaaa: 

I. MeaOHHaR h - TO~etDIasI sepmaaa: 
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J'dõJ\ =- dX'~ ... J'd »; ;ti (xtJ '., ;Vi (,,j x 

x -67-- [' r' s/I' (' i7 c-f /,» __ ),],(I f) 
.f "J lX,-X,J ;2 '::>;\ /2'-X3J" , I h ~À (/\h ~ • (2.10) 

2. Me30H-6aplloHHaH BepillEHa: 

J'c{qt Jd )/,/Sdy, Sci x.. B (x~) 17 SJ, o:
1 
-- X~') r: M(x:~)x 

1 :L ~".> /,1>1 ~ ,) (2.11) 

•SAl (x,...,-XL) ~ B(j(J-&'lfSdE>;, SÃ2(Xi-"")~Sd~3 SÃs (.Kz-x,) rg ] • 

AH3au ROHW8HliMeHTa COCTOHT B orrpe~e~eHHR aHaHHTwqecRoH CTPYRTYpR 

MepR d 6) . 
( 1 { I ,,'A

J 0\ ~	 -= G(Bt-M<] \ 
M~ - rA. +A.À 

-
.A - ..A -) :=

1 \ '1,	 (2.12) 

=~, [.~ (-f. >.~)-t-t gL~ J~')\'l 
7 q -Â1 A~ \A9 _A ~ •q 

~IlKll;Wl KOHcPaílliMeHTa G('2) HBJIH8TCH ue~oit ana.lIHTH'tIeCKoit <pyHK

D;fleH B KOMILJIeKcHoi-t Z - -IIJIOCKOCTH H y6RBaeT 6RCTpee JII06otil: CTerreIDI 

B eBKJBJ,nOBOM aanparoreaaa. JIerKo BHJJ:eTlJ, tITO aHaJiliTHtIeCK8.H CTpYRTypa 

KBapROBHX ;marpaMM (2. Ia) H (2. 11) 6y~eT BHpaJKaThCH xepes q)yHRIl;IDO 

G ("2) llJill a II g B (2.12). 
.ffBmlii BlI.n <pyHRUIDI C(z) noza HO HaH,1:J;eH M3 RaIGIX-Jm60 oonax 

IICCJIe~OBaIDI:R KX,lt. Il08TOM,Y BH60p JIBHOro BH,IJ;a çpyHKI.l;Iim: KOHq)a:3HMeHTa 

TaIOKe JIBJUIeTCH O.n;HHM H3 rrpe):(lIOJIOJlteIDIH MO,n;eJm. O,nHaRO, KaK rrO.Ka.3aIDI 

rrpoBe~eHHHe paCtIeTH, ~ y,n;OBneTBOpRTe.lIhHoro OIlRCaHRH HE3KOSHepreTII

tIeCIOlX rrpoueccoB B~H r.lIaBHHM 06pa30M RHTerpaHlJHHO xapaKTepRCTHRII 

<PYHKIUm G(~). B ,n;aHHoA paoore HCrrOJIlJ3yeTCH CPYHKJ.W,H 

G (2)= J.,5 exp [(2 ~l)eJ.	 (2.13) 

8Ta	 rI>oPMB. @YHKInm B3JITa <R3 BIIpi'óH-KBapKoBo1l MO,n;emr /12,13/.
 
1:JRc.."leHHHe 3Ha'tIeHIDI OCHOBHHX rraPaMeTpoB A'l = 473 MsB 11.[
 

fY1'1 -= Â r = 236 MaB rr~tIeHH B peaY~hT8Te cIn!ITlfPOBam.tfI rro OCHOB

llliM M83&mIDJI pacnanaa /10,1 /, ~Hro.nm a li t B (2.12) MOryT 

6HTlJ 3anHcaHH CJIe~IDmRM 06pa30M: 

Q r-92
) "", 2 e x r (9z) CÁ!~ ( ~ - 92, ),
 

e(-9'l) = 2. e,xr (c(~) ,g/n (v-1 2) Iv -Cf 2 • (2.14)
 

8 

BHqJifc~eHRH rrpoBO~TCH B eB~OBoi MeTpHKe~H 3aTeM ,n;e~aeTCff 

ananHTIItIeCKOe llpo~~eHHe D ~HtIeCRYID o6~aCTh HMITY~DCHHX rrepeMe~. 

IIocTpoeHHaJ;f TaKHM 06pa30M $ -MaTPHIJ,a HBJIHeTCH KOH8tIHOft, YHWrapHo:ti II 

MaKporrplNHHHo1i na rrpoCTpaHCTBe.- Cf!H3lflIec.rmx a,n,poHHllX COCTO.RllllK B KaJIt

~OM nO~Ke pa3~O~eHRH rro CTerreHHM ~arp~aHa B3anMo~8icTBHRII5/. 
M:b16Y.u.eM IIcrrOJIh30BaT:D CJIe.nyIDlIlYID' aIllIp<JKCHMamno (2.14) B eBMHJ,J;O:

~ r»
llOK MeTpHRe f::.= - Q ~ ~. O :. 

-2 t, 
-o. (k2) zx b (-) ,+/ ()~ eXf (- eKey 7 

(2.I5) 
g(k2):~ t (-) i,~f c €Xp /-J. K'2:\ 

t-== { L I \,.' I j , 

r.n;e 

Q4 = 4,75014 C-l = I,I79S1
 
Q2. = 3,74854 t'L = 1.06433
 

C-í = 2,77019 cf., = 1,07889
 

C2, = 1.69958 d, = 1,01376
 

STB	 anrrpoxcaaanaa y,nOBJIeTBOpR8T CJIe.nyrolI{8MY YCJIOBl'IlO: 

ffJ-- maX Hf-Tn ,
L1 - f~aJ g nj. If L q Dü3it r 

r.u.e 00 

11 fli g= f clK I f(K 2>fZ . 
O 

K{)HCTaRTH B3ro!MO~eilcTBIDI li H B (2. I)-(2.5-) orrpe.u.eJIJmTCH 

R3 YCJIOBRR: CBJI3HOCTU. cocroanero B TOM. '!TO KOHC'PaHT8 nepeaopsapoaza 
BOJlHOBOil @yH.KI.J;HH anpoaa pasaa HyJIlO /16/: 

'7 2.r"/1
~'H = 1·-j'~ L (f"VI H)= O, (2.16)

H
 
~ /\
 

rae 2 H (p) -aaccosaã oneparop, YCJIOBHe (2.16) rr03BOMeT, on
H03Ha'tlHO orrpe,n;eJIHTI> KOHCTaHTH B3auMo~eHCTBRH B CJIYtIa.s:x: (2. I) H (2.5.) 
M YCTaHGBHT~ CBH3b Me~ BeRTOpHO~ H TeH30pHO~ KOHCT8HTaMK B (2.2). 
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3~ 3JIeRTpOMaI'lrnTHHeqx,pM.l>aRTOpH'R CTaTRtIe.cIGie XapaRTe!?HCTHIGi 

HYKJIOHa 

8JIeKTpoMaI'IrnTHlle cI>opr$II:TOpH HYKJIOHa onpeneamorca BepllIIDIHOH .n;H

arpaMMO~ (pRC. I). 

o 

'I 

J 
PRC. I
 

CooTBeTcTBYIDmaR BepillHHH8n tIaCTb 38ITHCHBaeTCR B cTa~apTHoM B~e
 

Ha MaCCOBOn rroBepxHocTH HYKJIOHa:
 

A~ ( ) fi . :J j .(1) í. P p' :=d P (q2j-L Sf4 a ç' 1,2) ( 2)
eh1 > N 2m /, N q , (3. I) 

N 

I 
rne q = p - P - HMITYJIbC CI>oToHa.
 

YCJIOBRe 'i! = O H TOiK,1leCTBO Yop.n;a .n;am CJIe.nyRlIUie COOTHO-


IlIeHIDI: ~(1)(O)::: 1., t: (1)(0)="0. MaI'HRTHlle MOMeHTH "r" -I-t-;": (2)(D)

f> h ,Ji f J

fn'= ~(2)(O)Orrpe,neJIffiOTCR,nR~rpaMMOa: pRC. Ia. 'tfuCJIeHHHe 3HatIeH:IDl 

MarHHTHHX MOMeHTOB rrpRBe.n;eHll B TaôHHue I B CJIy~ae, Kor.n;a OTHomeHHe 

BeKTopHoA R T8H30pHOn KOHCT8H:'H paBHojA/Y4#T= 0,49. YllITepeC 

rrpe.n;cTaBJIReT OTHOllieHHe ~r ~~n = -1,25, KOTopoe OTJInqaeTCR 

OT 3HatIeHM f f / j' n = -1,5, rrpe,nCKa3HBaeMOI'O a,I1.JOiTRBHHMH KBaIr-

KOBHMH MO.n;eJIJIMH. TaRoe OTJIH'tilIe CM38H0 c TeM, tITO B MKR KBap.rm ~ 

HYKJIOHe He HBJlRDTCR HeSaBH'CKMHMH. 

8JIeKTpoMarHRTHlle cI>oP~RTOpll 

G fi"(Q;)= t: (i) (Q2\._ 92 P (z) /:Q2)
 
N /11 J o/fl-1'2 N (,/, (3.2)
 

G "'" N 
IV (Q2)= r::v,(J) (Q ~ + r::v (2) (Qz) 

xapaKTepH3YDT pacrrpe.n;eJIeHRe BemeCTBa BHYTpH HyKJIOHa H noaTOMY HB


JIHIDTCR rrpe.IJ;MeTOM HHTeHCHBHOI'O H3ytIeHHH KaK aKCrrepHMeHTaTopoB, TaK
 

11 TeOpeTl:'IKOB. B HaCTORIl\ee BpeMSI CN~M((:iV H3MepeHH B ,nOCTaT01U:lO
 

I1IHpGKOM aarepsaae npocrpaacraeasonoaoõasx SHaqeHH:A q2= _q 2 :
 J
O -b Q2 ~ 30 rsB2. 3KCrrepHMeHTaJIbHHe naasse olDlIcliB8'IlTCR: nocra

TOlfilO xopomo c rrOMoInbD TaR Ha3HBaeMOI'O ,IUmOJIbHOI'O rrpnôJIIDlteImJI (.IIJI): 

~ 

G.(QJ~ G/1(QV~~~(~1~ 4,.,/C~~(Q')é:;;A(ct),
 
f )Ar fI? n'"~ ~ }-I/ #7 

(3.3) 

rne c55 (Q z)-= I' 

[i + Q%.( r~!2 ].2. .. s 
, ' 1: G,4.1 4m ~ Gn ~ 

_ Ha PRC. 2 npxseneaa rpatIR!1G'I (PYHKIUI}i GF", N ~ ,--;. /A,
rroJIY~eHHHe B peSYJIbTaTe pacaeros B HHTepBaJIe .{;"'.~ ~ 2..:::.. I raB2• 

8JIeRTpoMarHl:'ITIllie pa,mrYCH BI:ItmCJI.lIJrnCb rro Waprv1,YJIaM 

<CC/ >E,~ - b C; '('O)lop" (O), 
2 I; (< 'C h > = -- c GME; (o), (3.4) 

2 1'1 M' / ,A.t.<. ~II/ > = - b GIV (O) ,.C'-v· (ê)). 

OCHOBHO~ BKJIa.n; B SJIeKTpoMarHl:'ITHHe pa.nKycu .n;aeT ~larpaMMa pRO. IÔ. 

qzCJIeHHlle peSYJIbTaTH rrpHBe.n;8HH B Ta6~Rue I. BH.IJ;Ho, qTO HMeeTCH xopo

mee COrJIaCHe c 3KCrrepHMeHTaJIbHHMH .n;aHHaMH. 

~~~I 

Irrpouecc HaÔJIIO,naeMaR 
BeJIHtIID18 

3KcrrepzMeHT MKK ,Upyrne nonxons 

jlp 2.7g11'!/ 3.23 3 (SV..) 

J1n -I/9,r/ I71 -2..58 -2 (~tr,) 

_T.975/ I9/ 

N~lVr <'l/,>E ,+"'2. 0,775±0,053 1181 0,791 0,6~~?O.M 19/ 
< ~r ~>M. O.?II/201 0.792 0.656 eIIIn 
<f[n~> ~ 0, II7±o, 002/19/ -0,163 o OUI) 

-o,~;c119/ 
<~,/.. >M 0.762/201 0.782 o.sssom 

n~f'J G~(;v 
I,226±0 , 042/ 171 1,47 5/3 (SVS) 

1,182/21/ 

PaCCMOTpRM fi -paorran HeitrpoHa h~ ?eJ . COOTBeTcTBYIO

uiaa .IJ;HarpaMMa asocpaaeaa aa PlIC. 3. MaTpHlfilIdt 3JIeMeHT aanaoaaaeroa 
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B CTaH~apTHOM B~e: 

~ G f) ~r I'. /" s
A(h~ f'€v)= 'f2 <:'wFLt CA2J-1(f ~(91-{~l9'.j]n·, 

p (3.5) 
rne L W - JI8rrTOHHWi TOK. oKCrrepHM8HTaJlbHO HSM8p.H8TCH OTHOllleHa8 

G Ir ~ 1,22. B p8syJÍ:óTaT8 paC'tIeTOB oxasanocs , 'tITO CiA; = 1,47. 
~~v . V 

e I 
I

/ q= p-p 
I 

q 

Pac, 3 PFrc. 4 

4. CRJI:óHHe M8S0H-HYKHOHHH8 WoP~KTOpH 

UeJI:ólO naanoro pasnena .ffBJI.H8TC.F.[ Bwm:CJI8HRe M8S0H-HyK.1IOHHI:lX 

(popMliaKTOpoB, KOTOpH8 Rrpam <PYH,1I;aM8HTaJI:óHYIO~OJIE npa OImCaHHH AI#
-pacc8HHIDI B paMK8.X Mo,neJIeR M8soHHOro o6M8Ha / •. 

B MKK MesoH-HYKHOHHH8 WoP~KTOpH orrp8,neJI.HIDTC.R: BepmKHHO~ 

.n;HarpaMMoi1: pRC. 4, rne f 'f I - IDIIIIYJIbCH HYKJIOHa B Ha'tIaJI:óHOM II 

KOH8'tlHOM COé TO.R:HIDIX , 9=-? -P /-m.myJIbC M8SOHa. Ha MaCCOBOH nosepx

HOCTlI HYKJIOHa BeplllHHHU8 qaCTlI SaITlICHBaIOTC.R: .B CJIe~meM BH~e: 

r. IIc8B,noCRaJI.HpHlle M8S0HH .P ('1'.- Z , tz 1: 

A/qz] = ~. CI"NN (12.)· 0"'. (4.I) 

T:> fl t;; = T· 8L'V1 cf -( 1== T Cül)cf:
;;" ) L F.J Z . r 
2. CRaJIJiPHH8 M8S0HH s;. (b' S-):
 

Á$ (q2) ~ 1;. GSNN (99)
 
__ ' (4.2) 

Tb=rz:) 7~=I. 
3. B8KTOpHH8 M8S0HH V(..f.» W):
 

J'Lv (q 2).= Tv [rli C ../(o~.- t.' E)j-tv'Q v Ç1 faZ"
 
.~ __ vN/V I 2vY1 I VNN'~ll)J,(4.3) 

N 
~= 'l:'.J /vJ= T. 
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~j 
;;.. 

,; 

4• .ó {123ld) - 11306ap1i: 

-À fi(q) = .c.A f 71 9-:
il rY/-u 

Bee BWlliCJIeHIDI BhlII0JIH8Hll c IIOMOIllblO armpoxcaaauaa (2.15). CxeMa 

pacsera Bepnrn:HHoi! ,IUfarpaMMbIIIpMBe,mma B rrpIDIOiK8mm." .\ I 
B "TaCiJIln~e 2 rrpnaeneau qJ1CJI8HHlle saaxeaaa wm 0MNl O}47{ I'I 

0.5)J,JIH OTHOllleH11JI J:;~'N.v (O)/C ( O). BlUUlO y tITO IDAeeTCJICOrJlaCHB MeJK
VIIIN 

~ IIoHyqeHHHMH pe3Y~DTaTaMH 11 qeHoMeHOJlOrRtIecKKMI'I BeJlHtIl'IHaMI'I, EOTO

pHe HCIIOJln30BaJInCn ~ OITHCaHHH /tI1V -paCceJIHRH B Me30HHHX T~O

pIDIX. J 0:1 O, I ,TaCiJIMUB 2 \ J 

'05 1 0.5 
-{)21f"3t 2) 

1 

-0,5" 

p 

0.5 

t 'O, , ' O, 
1 0,50.5 

__ a21r3-g -2) 

{)MN~(4' (O)Aw 

NN 
'A/IV 

<díIVN 

6N'A/ 

wAlN 
fJIVIV 

d;VA! 

/JiptJ. 

w 

Ha pac, 5 npaseneaa rpa~11KH -CHJInHllX -Me30H-!fYRJIOHHHX rPoPMPaItTO 1I\"'ioc::;;:-------~1 
ôpon, OTHOpMHpoBaHHHX R e~ne C""'N; (q~/CM,v:' (O) ,IT)ll1 II:POCTpaH-

1JC 
fj 

I 

craeaaononoõasx 3HaqeHHi:i O -~ a2= --li i Ê- I ThB2• )1mI cpanae

HRH IIpe,n:cTaBJIeHH rpa~KH ~eROMeHOJlO~eCKHX rPoP~KT0poB 

c 2.(- z\ G 2.íO) _ { 0.5 
A1NN Qr A.fdAl\ c - [{ + Q50tM~]2, 0.15 

/ -

KOTopHe HCrrOJInSOB8JIHCn B paoore 2/0.,,- = 1,3 rsa, A€,= 
= 1",25 ThB, -A'p = 1,5 ThB, A ri =2 rsn, JL STL1 = 1y2Th~ 

~Oy tITO RMeeTCJI corJlacne B cnytIae Gr- H ~ -MesOHOB. O, • , O. , ' 
~PMf1aKTOpH]I,1LH. .r: 11 cJ -MeSOHOB B MP;K lIMeIOT õoaee CiHCTP08 0,5 0.5 
yCiHBaHHe, tI8M COOTBeTCTBYIDmHe ~HOMeHOJlOrHtIeCKHe 4oP~RTOpH. ~b

HeamàJI sanasa DOCTOHT B B:t.ItmCJIeHHH wa,s NN - paccemnm c ytIeTOM PRC. 5 
CltlInHHX MeSOH-HYKlIOlllillX Iix>pMqlaKTOpoa, IIOJIYQ8HHHX B )J;aHHOa. pacore , Ta

KHe paCtIeTH RJlaHHpYIOTCJI IIpoBeCTH B CiY.uYmeM. 
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5. 06cy~eHMe pe3Y~bTaToB IIpR~O]KeHHe 

B naanoã paoore Ml:l HCG~e,n;OBamI HyEJIOH n ~ -nsoõapy .KélK pezs
T:aBHCTCRne rpexxsapxosae CliCTeMbl TI Mo,n;e~ll KOHcpaIDIMlIpoBaHH1:lX KBapKoB, 
OCHOBaIDroi1: na rpeooaanna I<OUqJaí1:HMeHTa H onpeneaeunoa MexaHHSMe anpo
HH3anHH. MaTp~He 3~eMeHTbI qJHSHlJ:eCKHX rrpoueCCOB B ,n;aRHOM Mo,n;e~R BU

pazamoa xepes TaK .HaSIffiaeIVI,VIO qJYHKIJ;mO KOH<íJai1:HMeHTa, .ffBJIJIIIll\YIOCfi ',VHH
BepcanbHOM ~ Bcex HH3K03HepreTHqeCRRX npoueCCOB. EunH BffqRC~eHH 

CTaTMlJ:eCIGie xapaKTeplICTHKM HYKJIOHa II ~-·HsoOapH: MarImTHIie MOMeHTIi 
HYI\JIOH8, 3~eKTpoMarnHTHUe pa.mryCIi lfYK7IOHa, ornouemre GA/Gy B 
.f -pacrrane HYMOH3, lJ1I1pmm: CIDlbHOro pacnana L\ -,>?7i -3TH xaparc
TepHCTRlm Herrocpe,n;CTBeHHO Ha6~ro,n;aroTCH B SKcrrepRMeHTe-n SHaqeHRff KOH
CTaHT MeSOH-HYKITOHHOro BSalIMO~e~CTBHff. KOTOpU8 RBnHIOTCH no,n;rOHO~HMM 

rrapaMeTpaMII B Mo,n;eJUrX: O,n;HOOOSOHHOro OOMeHa NN -pacceanaa. Ilapane-r
pu MO~~~H - Macca HeCTpaHHoro I<BapKa /119 = 236 M3B li pasMep 
oõnacrn KOH<Pai1:HMeHTa .A? = 946 M3B owfu BSHTH lIS peayasraros 
~THpoBaHRff no OCHOBHW~ rrpoueccaM MesoHHo~ ~SHKM. 

OKasa~ocb, QTO HaillH pe3Y~bTaTu HaxO~TCH B lre~eCTBeHHOM cor~a

CHH c 3KCnepHMeHTOM ,~ Hao~,n;aeMHX Be~Hqn:}l H peSY~bTaTaMH ~Ta no 
<PasaM NN -paccesnaa ,IJ;Jill I<OHCTaHT MeS~H-HyMOHHOro BSaHM~;n;e~CTBIDI. 

KpoMe Toro, MIl onpeneanmr saBHcm~OCTb MeKTpoMaI'HHTH1:lX <IJopM.paK
TOpoB H,YKnOHa OT RNrrIY~bca <PoTOHa li 3aBHcm~OCTb C}L[bH1:lX MeSOH-oapnon
HHX Wopr~KTopOB OT }ThmY~bca MeSOHa B rrpocTpaHcTBeHHorro,n;oOHoH 06
~aCTH HMITy~bCHH.X rrepeMeHHHX. 

OKa3a1IOCb, qTO B oo~acTlI ,n;o I rsB2 lIMeeTCH ~HillD KaqeCTBeIIHoe 
coreracae c noneneaaex 3KCrrepllMeH'l'aJJ;bHO}j KPID30ít JJ)ill MeI\TpoMaI'HHTHOrO 
q,oP~$kT0pa II qJeHoMeHO~OI'HqeCKHM,H KpID3ElMH ;rr;Lf!. CMbIlliX WoPMPaKTOPOB. 
CymecTBeHHo, qTO B ,n;aHHOM nonxcne 8JleKTpoMa:rIDlTlllie FI CWIbHHe q>oPM
<Pah~OPH orrpe,n;e~TcH KBapKoBoH CTPYKTYPO~ lfYMOHa H rr03TOM~Y HMeIDT 
llOXO~~ xapaKTep rrOBe,n;eHRH. 

MH paCCMaTpHBaeM rroKy~eHHHe peSY~bTaT~ KaK rrpe~pRTe~bHue. He~ 

OOXO,n;HMO, Bo-rrepB1:lX, ztansne ~e e YTo<meHHe napaaerpos Mo.n:e~H npa 
O,!tHOBpeMeHHOM onacanaa MeSOHHO~ II oapHOHHOn <PMsnrm, BO-BTOpHX, cpas
HeHHe MeKTpoHaI'HJIITHHX H CHJIbHHX xapasrepacrax oapaoaon H me sa
BRCKMOCTb OT B~a KBapKOBOH CTpYKTypH 6apROHa. 

ABTOpli BhlpaJKéUOT rrpH3HaTe~bHOCTb EeJIReBY B.E., EeK.Kepy E.JI. r. , 
IDIeccacy B., MaqaBapRaIUI A. VI. sa CTHrvryJmpyIOUtHe o6cYJK,IJ;eHRff H rroaesmze 
38,MeqaHRfI • 
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]J)m ~IOCTpamm TeXHHIm BWU1:MeHHH paCCMOTpRM BepmmmylO
 
~arpaMMY pRC. 4. 'B CRHY CHMMeTpRH ~arpa~aHa OTHOClITe~bHO rrepec

TaHOBHH KBapKOB B K~OH BepillHHe 0;n;n03HalJ:H0 B~eJIReTCH rro~arpaM


Ma, cooTBeTcTBYIDmaR KBapKOBOH rreT~e: 

1\ r., 2 h12 :]2)' I...JL(p.pi),= (;q O -"--- j.
.J _-::i NT.çf r / z'7T~ .~ ); 

r '-t 'I 'F~ i 
I 

x [T['3( f .ti -r3 G6S'l ylSn 'J.r ;";T.:::! /') Sr""-J uLp S~~vl~2 r f>p rd ~$ 1-_<::_'- <5' r 2 () ;y J1 + 
- 2. o r 11 TT 

+'l. T[2' ,-::::; . se- 5 r-v ---... fi fi ~........ s:»
r--.JJ1~ ~ ,cr pp-21; K' ;?r% l\S+CZr d .Jl '-6~r Zr~& (I) 

+'1: li1"'i[r'lZ>:,)"l't5Jr::oLl'_~~t5 
pA 

~ tf/fi::,tJ-I
+'C~I [4l;Jtp/ 4l'~t![s:;- (/'i;r ~'1A~~ 
+ 2!2 vj4J1~ ~ -2 j1-~-:;-.fi P J 

ro f A Ó. l';:r A P + 
?;2. jJ s: "'/JU Q~ T7![- /' s·~r+ ~ - r I Z v y' J1 j-4 '6= ~NV/ . 

c; r (J <7 vi/ ~ /!j1VT 
3,n;eCb r,T - COOTBeTcTByromne MesoHy~1_ CITHHOBaR H liSOCITHHOBafl MaT
PRl]Jl. 

JiJ:;~ c= lír;r,. C-k)=Jt.t ~r[Ç'fCf) çse~ T1~ -on 
Bhlpa~eHMe, orrpe.n:e~ee KBTKOBYID rreT~IO. 

z;. "" Zr (R) = f".J r[i (-2) -l'(-?J 2J- (IIr)
c 

- f'f--2)[k +r'] f'[k. +fJ -â' '(-z)[{2 T?')r-i r(!2 -ifm 
KBapKOBaR ~ c ~eMeHTapHoH BeprnEHofi, 

2= (k+ Q:/=-q2-j(.1.-J), 
Q= foi.. + (l-ol) p I. 

McrrO~bSOBaHHe arrrrpOKCHMa~ (2.15) rr03Bo~eT BHqMCHlITb HHTerpa~u 

(TI) H (ill) rro HMITy~bCHHM rrepeMeHHhIM R rrpe,n;CTaBHTb HX B Bnne KOHeq
HHX CYMM. HarrpHMep, 
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J1 ==;k (_)'>i~t a.A 2 exp[_t.:. ( 1:::/ 7_ 
se;	 ;=-1 fi . 1l)2 i fI. .J

~'''' Tb.~ 4.t ''2. 

C··(. [ J
-!d'~ J)3 2-tE2c{ I~Jex~[-. C{~ Kf)--

,t. t"	 f 01 -/- ,l õf. f-d •'2.. E
 
r.( '-'r Z ,~ 'z.
 

ITonHHe BHpaXeHRH ~ BepnnnlHHX qaCTe~ MMeIDT ~OCTaTOqnO PpOM03~RHH 

BM):( H BIit.rn:CJImOTCH na SBM. 
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E~~MOB r.B., ~BaHOB M.A., n~60B~~K~~ B.E.	 p2-87-776 

CV1nbHble lPopMlPaKTopbl HYKI10Ha ~ ~ -wsoôaou 
B MOAen~ KOHlPa~HMHpoBaHHwx KBapKOB 

HYKI10H ~ ~-V1306apa ~ccneAY~TC~ B MOAenV1 KOHlPa~HMeHTa KBapKOB. êW~V1C
neHW OCHOBHwe CTaTV14eCKV1e xapaKTep~CT~K~ npOTOHa V1 He~TpOHa: MarHV1THwe MO
MeHTW, 3neKTpOMarHV1THble paAV1YCbl, OTHoweHHe GA/C v . nonY4eHw CHnbHwe Me30H
6ap~OHHble lPoPMlPaKToPbl, onpeAen~~V1e HYKI10H-HYKnoHHbl~ nOTeH~V1an, KaK lPYHK~V1V1 

KBaApaTa nepeAaHHoro V1Mnynbca Me30Ha. npoBeAeHo cpaBHeHHe c ~eHoMeHonorV1
4eCKV1M~ lPoPMlPaKTopaMV1, KOTopwe Hcnonb3Y~TC~ An~ onV1caHH~ lPa3 NN-pacce~HV1~ 

B MOAenRX c 60HHCKHM nOTeH~V1anOM. 

Pa60Ta BwnonHeHa B na60paTopV1H TeopeTV14eCKO~ lPH3V1KV1 O~H~. 

Ilpenpmrr 06'be.l1KHeHHOro mtCTHTYTa nnepusix HCCJIenOnamU\ . .uy6Ha 1987 

nepeBoA O.C.BHHorpaAoBo~ 

Efimov G.V., Ivanov M.A., Lubovitskij V.E.	 p2-87-776 
Strong Nucleon and n-Isoba~ Form Factors 
in	 Quark Confinement Model 

~he nucleon and ~-;sDbar are investiqated as three-quark systems in 
the quark confinement model (QCM) based on ~ef1nite assumptions about the 
hadronization and quark confinement. The nucleon ma9netic moments electro
magnetic radii, the ratio GA/Gv and the width decay n .. pev are cal
culated. The behaviour of the electromagnetic and strong meson-nucleon 
isobar form factors is determined for the space-l ike transfer momenta. The 
results are comparea wi~h the experimental data fo[ the electromagnetic 
form factors and the phenomenoloqical ones used in tne Bonn potential for 
the stron9 form factors. 

The	 investiqation has been performed at the Laboratory of Theoretical 
I I 'In

P~ysics, ...J IPH'.. 

PyKOllHCb rroéTYilHJla B B3~aTe~DCKHI OT~e~ 

28 oKTHÓpa 1987 ro~a. 
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