
06118AMH8HHbiM 
MHCTMTYT 
RABPHbll 

MCCI8AOB8HMM 
AY6H8 

r .B.Eti>HMOB, M.A.HBaHOB, P.X.Mypa,!J,OB, 
M.M .CoJIOMOHOBHq 

P~CllAAhl P-+ t+ t. 
B HEnOKAnbHOH MOAEnH KBAPKOB 

HanpaeAeHo e "llucbMa e )l(3T4>" 

1981 



PacnaAbl CHI1bHOB3aHMOAeHCTBYIOIJIHX 4aCTH~ Ha nenTOHbl RBIIRIOTCR 

~eHHbiM HCT04HHKOM HHrtJOpMa~HH o6 3I1eKTPOMarHHTHOH CTpyKType 

aAPOHOB, nocKOIIbKY nenTOHbl He y4aCTBYIOT B CHIIbHbiX B3aHMOAeHCT

BHRX H rl03TOMY B npo~eccax C HX y4aCTHeM MO>KHO BbiAeiiHTb BKIIaA 

OT 3I1eKTpOMarHHTHOrO B3aHMOAeHCTBHR. • 
HeAaBHHe 3KcnepHMeHTbl e · UEPHe111 H Cepnyxoee~'U, e KOTOPbiX 

6biiiH H3MepeHbl OTHOWeHHR ~(rr 0-> e+ e-) = r ( rr 0 
.... e+ e-) I r ( 7T 

0
-+y y ) 

H By(7J .... ILtl!-:-)= r( 7) .... IL+IL-:-) I r (7) ->yy), no6y>KAaiOT K HX TeopeTW 

4eCKOMY onHcaHHIO B pa3I1H4Hb1X MOAeiiRX CHIIbHbiX B3aHMOAeHCTBHH. 

npH TeOpeTH4eCKHX OnHCaHHRX pacnaAOB p -> y+y- OCHOBHyiO· 

pOIIb HrpaeT q,opMrt>aKTOP pacnaAa P -oyy : 

M(P .... yy)=e2 g F(k2
1

,k2
2

)e Q£1L(k.)kv£a(k2 )kf32 , 
Pyy · 1L v a,_, 1 1 

F(O,O)=' 1. 

0TMeTHM, 4TO e cny4ae F= const AHarpaMMa, onHCbiBaiOIJiaR pacnaA. 

p_.p+y-, norapHrtJMH4eCKH paCXOAHTCR • 
.B nepBbiX pa6oTax 131 H 141 · q,opMrt>aKTOP c caMoro Ha4ana Bbi6H-

pancR TaK, 4T06bl COOTBeTCTBYIOIJIHH · HHTerpaii CXOAHIICR, npH 3TOM 

pe3YI1bTaT 3aBHCei1 OT npOH3BOI1~HOrO napaMeTpa o6pe3aHHR. ABTO~ 
paMw'51 H 161 npo~ecc P .... y+y- paccMaTpHeancR Ha ocHOBe MOAeiiH 

BeKTOpHOH AOMHHaHTHOCTH /MBA/. 0AHaKO H B 3TOM CI1y4ae He YAa

BaiiOCb o60HTHCb 6e3 napaMeTpa o6pe3aHHR. Bn/ C4HTaiiOCb, 4TO 

pacnaA P .... YY HAeT yepes i5apHOHHYIO neTIIIO. KoHe4HbiA pesyiibTaT 

3aBHCei1 OT MaCCbl npoMe>KyT04HOrO 6apHOHa. 
B 3THX pa6oTax YAaeanocb ycTaHOBHTb HH>KHIOIO rpaHH~Y OTHowe

HHR By, KOTOpaR onpeAeiiReTCR a6copTHBHOH 4aCTbiO aMniiHTYAbl /TaK 

Ha3biBaeMbiH yHHTapHbiH npeAeii/, He 3aBHCRIJieH OT MOAeiiH, a Ta"K

>Ke HCCIIeAOBaTb BIIHRHHe peaiibHOH 4aCT,H, KOTOpaR CyiJieCTBeHHO 

3aBHCHT OT Bbl6opa MOAeiiH. 
B IS/ pacnaA P -> p+y- Bb14HCI1RIICR C noMOIJibiO MOAeiiH AOMHHaHT-

HOCTH TpeyrOIIbHbiX KBapKOBbiX aHOMaiiHH /ATKA/. Bbi4HCI1eHHe npo-

BOAHIIOCb C rtJopMrtJaKTOpOM 
2 2 

2 2 mv mv 
F(k ,k )=---,·---· 1 2 m2 _ k2 m2 _ k 2 
- v 1 v 2 

V- aeKTOpHble Me30Hbl. 
061J1eH 4epTOH BCeX 3THX nOAXOAOB RBIIReTCR Hai1H4He ~HnOTe3 

H npeAnOIIO>KeHHHj·npHBIIeKaeMbiX cne~HaiibHO AIIR onHcaHHR pacnaAa 
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HenoKanbHOH MO.qenH KBapKOB /HMK/, npe.qcTaBnRIO~eH co6oH caMo
corna'coeaHHYIO penRTHBHcTcKyro cxeMy KBaHToeononeeoro MewKal91. 
B 3TOH MO.qenH np1-1 HanH4HH scero nHWb .qeyx napaMeTpoe, xapaK
TepH3YIO~HX KBapKOBOe none, y.qanocb OnHcaTb WHPOKHH Kpyr pac
na.qoe a.qpOHOB 1-1, B 4aCTHOCTH, nony4J.1Tb TaKHe TOHKHe xapaKTe
pHCTHKI-1, KaK <)lopM<)laKTOpbl pacna.qoe P ... y.e+e-/10/H w ... 11 oll+ll~-1111. 
B HenOKanbHOH MO.qenH KBapKOB Bee .QHarpaMMbl <!>eHHMaHa RBnRIOTCR 

CXO.QR~HMHCR, n03TOMy npe.qcTaBnReT HHTepec pac4eT pacna.qa 
p ... f+e-. 

Ar.-~arpaMMa pacna.qa P ... e+e-· J.1306pameHa Ha PHCYHKe. COOTBeT-
CTBeHHO HHBapHaHTHaR aMnnHTy.qa aanHCbiBaeTCR B BH.qe 

+ _: · . d4k ..P u· 2 
M(P ... ff)=bm4rra.f •E vk •egp x 

a ... o (2rr )4 i llfJUV yy· 
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<l>opM<)laKTop F, onpe.qenRIO~HH aMnnHTY.QY pacna.qa P-+ yy, r.-~MeeT 
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r.qe A(t)=exp(-t) cos(..jT. 
HHTerpan /1/ Bb14HCnReTcR cne.qyro~HM o6paaoM. 

1. nepeXO.QHM K eBKnH.QOBOH MeTpHKe ko-+ ik4 r.1 CHHMaeM pe-. 
rynRpH3aL\r.110 a ... 0. nony4HBWHHCR HHTerpan B cr.-~ny y6b1BaHHR <I>YHK-
L\1-11-1 F(k~,k~) B eBKnH.QOBOH o6nacTJ.1 CXO.QHTCR, 

,/2 

2. .l\IlR <I>YHKL\HH A(t) eocnonbayeMcR o6paTHbiM npeo6paaoeaHH-
eM MennHHa· 1121: 

1 u+ioo -s-
A(t)= -· f dst A(s), u·> 0, 

2rr i u-ioo 

-. 
00 s-1 · 

~~=f~t AOO. 
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3. Hcnonb3YR .qnR BblpameHHR 
.qBOHHOe npe.qcTasneHHe MennHHa 

[aia,_(p-k)2+a•a k2 +a a p2f"s 
~ 2 3 1 3 

-y1· -ioo -y2-ioo d 
!__,=_!_, J dz 1 ,. ....!., f ~-· 

(a+lt +Y) 5 
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z z 
X 1 y 2 

as+z1 +z2 

_:(S+Z~~•X 
r(1+Z )r(1.f.z )r(s) 

1 2 

Yj > 0, Res,u·>O, Re(S+Z1+z 2)=u·-y 1-·y 2 >0, 

BbrnonHReM HHTerpHposaHHe. no napaMeTpaM a. 

4. C nOMO~biO <)leHHMaHOBCKOH napaMeTpH3aL\HH BblnOnHReM HHTer:
pHpOBaHHe no k. HHTerpHposaHHe no soaHHKWHM <)leHHMaHOBCKHM napa
MeTpaM nposo.qHM, Hcnonb3YR. npe.qcTasneHHe Menm1Ha 

. , ' ;. -y· -ioo ; .: 
1 . 1 · 1 1 3 dz . ,, ------·= ..a-.. --x-· f -~-x 
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x ( mfu~ )z3 (u u t1+z2 
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O<ys <-Re(z1 +Z 2 )• 

5; B nony4HBWeMCR .4eTbrpeXKpaTHOM KOHTypHOM HHTerpane C.QBH
raeM KOHTYPbl TaK, 4T06bl B03HHKanH PR.Qbl no napaMeTpaM ·ll~ = 

m2pL2 2 2 . --:r-- 1-1 . me Imp. 

C y4eToM nHWb rnaBHbiX 4neHOB no 3THM napaMeTpaM nony4aeM 

+ -· 2 ' p - j.(· v 
M(P-+f f.,)=a·gp E .P v(p )y· y·y v(p+)x 
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3AeCb 
I =(lniL~ _, ; ,_,B' (0))- irr, 

. • 2 m~ . me . me 
N=(2ur -,+6ln-,+3) -lrr(2ln-,+3), 

_ mp mp mp 

rAe.-
B(s) = s(s+1)A{s), 

B'(0)=1+4 f du exp(-u 2 )[ucos.;u+{-.;sin,;u) ln u ::,-0,416. 
0 

8bi4HCilRR CTaHAapTHbiM o6pa30M WHPHHY pacnaAa, OKOH4aTeilbHO 
t-~MeeM 

+ - + _, 1 a mv 2 2 4 2 
a (P-+f r) ,.r(P-+ f r )/r(P-+yyY=--(~) 19!11 +f3 INI + 

Y _ 2 rrmp · 
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+ _, 
411CileHHble 3i-la4eH11R B (P ~ f f ) npHBeAeHbl e Ta6Ill11.\e. B11AHO, 
4TO pe3YilbTaTbl. HaXOARTCR B pa3yMHOM COrSlaCI1'11 C 3KCnepi1MeHTOM. 
AilR cpaeHeHHR npHBeAeHbl · AaHHble pa6oT 13- 6 •81• ... 
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