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06maa X8pBKTepHCTHK8 paCiOTH 

AKTY8JiiHOCTL npo6JI811bl. B ,ltHCCepT8UHH HCCJie.ztOB8Hbl cne,l!YD

ll!lile npo6ne11.1i1. 

IlepB8H npo6JI8118 CBH88H8 C BblllOJIHeHHell npHHUHilB COOTB8TCT

BHH B 38,lt8qe O COCiCTBBHHOI aHeprHH aJieKTPOH8. OCH~BHOI TPY.zt

HOCTL~ B p8CCll.8TPHB88110I npo6ne11e HBJIHeTCH TO o6CTOHT8JILCTBO, 

qTo COBpe11.eHH8H K8K,KJI8CCHqecK8H, T8K H KB8HTOB8H aneKTPO.ztH

HSIIHKB lilll88T .zteno .JIHmL C JIOK8JiiHblHH B38HHO.zt8ICTBHHIIH. IloaTO-
. . 

11.y C06CTB8HHBH aueprHH 8JI8KTPOH8 6eCKOH8qH8 KSK B KJI8CCHqecxo11, 

T8K H B KB8HTOBOII. cnyq0e, H, CJIB,ltOB8T8JILHO, 0811.8 IlOCT8HOBK8 

Bonpoca O_BblllOJIHBHHH npHHUIIIl8 COOTBBTCTBHH HBJIHBTCH CieCCllblC

JIBHHOI. IloaTOIIY cnp8B8,!lJIHBOCTL npHHUHil8 COOTB~TCTBHH ~ npoeine-, 

118 co6CTB8HHOI saeprHH SJI8K'rpOH8 IIOE8T CiHTL YCT8HOB118H8 mlWL 

B H8JI0~8JILHOI Teop••· r.zte 11.0EBT CiblT~ BB8,lt8H aenpOTHBOpeqHBHH 

06p0so11. napa11eTp paa11epHOCTH .ztrutHbl. OCiblUO. npH pacc11orpeHHH 

,lt8HHOI npo6JI811bl/I/ HCilOJILSyBTCH peryJIHpH38UIIH Il8JJIH-BHJIJI8pca, . 
KOTOP8H COCTOHT B TOIi, qTQ CBOCiO,ltHblA nponar&TOP tpOTOH8 38KBHH-
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EcJIII 111,1 xoT11111 pacc110Tp111BaTL Teop•~ npH xoaeqawc A , TO npa 

8Bepnax, npeBHIIBl)lf.KX /\ t YHHT8pHOCTL s -IIBTPIIIUH H8PYll88T-. . 

CH, qTO COOTBBTCTBY~T pOE,lt8HIIID He4!111a~qecKHX KB8UTOB C 118CCOI 
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TOrAa, KOrJJ;a aHeprHH aneKTPOHOB H ~OTOHOB, yqaCTBYDUlHX B TeX 

HnH anux npoueccax,waoro wettbme A . 'B paccwaTpuaewow cny

qae aTo oanaqaeT, qTo 

/\>:::>rn .IUIH 'lo<< __J_ me·. (2) 

3To ycno»ae aanpelJlB6T nepexoA K KnaccHqec«owy npeAeny E-o, 
/; . 

llOCKOnbKY npH 'to »ml s -WBTPHUB He Y.llDBneTBopaeT 

OCHOBHUK Tpe60BBHHHM, np8A'I>HBJlli8MliM K cawocornacoaaHHOil T80pHH. 

Ha OCHOB6 8TOro CqJ!T8JlOCb/I, 2/, qTo co6CTB8HH8H 8H8prHH aneK

TpOHB B KnaccHqecKoit ~ KBBHTOBOil T80PHH nona llliieeT COBepweHHO 

paanHqHyD IlPHPDAY• 

0AH8KO B PBIIKBX H8nOK8JlbHO.ll KBBHTOBO.ll aneKTPOAHHBMHKH, 

IlOCTp08HHO.ll B pa6oTa/3/, 8TB npo6newa MOX8T 61,1Tb paCCKOTpeHa 

KoppeKTHUM o6paaow. B ITOK llDAXDA8 IlOCTpoeH8 s -K8TPHUB, 

OilHCUB8DUl8H H8JlOK8JlbH08 B38IDIOA8llCTBH8 8JieKTpOH8 C ~OTOHOK H 

YAOBJI8TBOpliDlll8H BCeK He06XO,llHMl,IK 8KCHOM8K (YHHTBpHOCTH, npaqHH

HOCTH H T.,ll.) npH nD6liX COOTHOm8HHHX Ke:E,Z!y napaweTpow H8JIO

K8JlbHOCTH . g H KOKllTOHOBCKO.ll ,Jl;ID!HOlt BOJIH1,1.8JI8KTPOH8 }.° = Jj_ 
me· 

KnaccHqecKH.ll npeJJ;en fi -o cooTBeTCTByeT HepaaeHCTBY ~ <<l _, 
8 KBBHTOBU.ll - HepaB8HCTBY -' X. >>e. 

BTopaH npo6newa CBH88H8 C OilHC8HH8M 8,llpOHHl,IX B88HMO,ll8.llCT

BHil C TQqKH apeHHH KBBPKOBoro IlO,llXOAB. B H8CTOHIJl8e Bpewa ycnex 

KBBPKOBl,IX MOA8Jie.ll B o6~HCHeHHH cneKTpa BAPOHOB, B OllHCBHHH HX 

BHYTP8HHHX xap8KT8pHCTHK ~ B PHA8 .11pyrHx BOllpOCOB ~H8HKH ane

M8HT8pHl,IX qaCTHU 88CT8BJIH8T AYMBTb, qTo XB8pKI CYlll6CTBYDT B 

npHpO,lle. 0AHBKO OHH AO CHX nop 8KCnepHM8HT8JlbHO He o6napyzenu. 

Il08TOMY B03HHKJIO 60JibmOe KOJIHqecTBO TeopeTHqeCKHX MO,lleJiea/4/, 

IlUTBDU(HXCH 06'!,HCHHTD 11 yJJ;eps8HH8 11 KB8pK8. 061!l8A qepToli! BC8X TB-
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KHX MOA8JI8.ll HBJIHeTCH npe.11nonoaeHH6 0 TOM, qTo KBBPK HBJIH8TCH 

061,1qHoff AHPBKOBCKO~ qaCTHUe.ll, HO He poz,naeTCH cor~aCHO ItaKOMy-

TO MeX8.lU13My-. K TBKoro copTa MO]leJIHM OTHOCHTCH npel!,lle ·Bcero 

MOA6JIII C !p8HOM8HOJIOrHqecKHM "aanl!p8JO!ll011 11 IlOT8HUHBJIOII, MO,lleJIH 

1'Hll8 11 CTPYH", "wemKOB", KB8HTOB8H XPOWOAHHBMIIK8 H T.n. HeCKOT.:.. 

pa HS HeKOTop1,1'1 nporpecc B p83BHTl!H 8THX MOAeneA, CJI8AYeT OTMe

TBTb, qTo e111e HeT ,AOCTBTOqao llOCJI6]lOBBTeJibH0'1 cxew, r,Ae npoo

Jl81l8 "YA8PS811HH" KB8pK8 01,1JI8 61,1 IlOJIHOCTI,D pemeaa. 

OnHC8Hl!8 qiH8HqecKHX·npoueccoB·B KBBPKOBl,IX MOAeJIHX npe]l

CT8BJIH8T 6on1,my10 TPYAHOCTl>, noCKOJil>KY BC8 811l8 HeT AOCTBTOqHo 

xopomo paapa60Taaaoro annapaTa AJIH penaTHBHCTCKoro·onHcaaaa 

COCT8BHl,IX CHCTew. Q(il,lqHO /S/ qJ118HqecKil~ Cll8,llCTBHH H3BJI8K8IOTCH 

nyTeM peweHHH paaJIHtiHl,IX peJIHTl!BIICTCKl,lX ypBBHe~a H8 CBH8811HUC 

COCTOHHHH npH ]l0CT8Toqao CHJll>Hl,IX npe,AilOJIOS8HHHX. 

B pa6oTaxl6/ 6un npeJJ;noEeH op11rHHBJibHHit no,AXOA K npo6ne-

11e "y.11ep»;BHHH 11 KBBpKa. B p8WK8X 11enoKBJlhH0'1 KBBHTOBOit TeopHll 

DOJIH 61,1n11 nocTpoeHU cneuHqiHqeCKl!e 06'.heKTl,I, H88BBHHlie BHpTOH8111!, 

KOTOplie OTCYTCTBYIOT B CB060AHOW COCTOflllliH. HO Tew H6 KeHee ,.rn
ryT HBXO,lll!ThCH B BBPTYBJihHOM COCTOHHl!I!, Euno llP8AJIO»;eHO l!CDOJIL-

8OB8Tb BHPTOH AJIH Oill!CBHHH 11 HeBuneTa~~ero" KBBpKa. 

B CBH811 C 3THM B03HHK BOnpoc: 8 HeJ1b8H JlH H8 OCHOBf Blip-
< 

TOHHoro IlOJl.Ji noc,:poBU 4MaHt16CKYll MO]l~Jlb 11 H6BU118T8DIIIHX11 KB&p-

KOB II npl!K8H11Th ee K 0Ill!C8HHD ~113V..Y.I! 8.llPOHHfiX B88HIIOA8tiCTBllll'.' 

B CB8T6 BCero BUmeH3JIOll61lHOro CT8HOBHTCft ftCHOlt 8KTY8Jib

HOCTb CJI6AYDIIIIIX 88A8ti: 

I) HCC.118AOB8HHe llODpoca O nprnu11ne COOTB6TCTBHH B p8141<8X 

H8JIOXSXbHOI KB8HTOBOi axexTpO,lUIH8WHKBi 
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2) IlOCTpO8HH8 ~H3HqecKoi KOAenu, OIIHCHB8Dut6i B38HKOA8iCT-
, 

BH6 KB8pKOB-BHpTOHOB C IlOJIBKH WH3HqecKHX qaCTHU,H paapa6OTK8 

T6XHHKH BliqHCneHHi K8TpHqHliX aneKCHTOB ~HaHqeCKHX npoueccoB B 

3TOi KOA6nHj 

3) IlpHK6H8HH6 STOi KOA61lll K OilHC8HHD ~3HKH 8ApOHHHX 

B38HKOA6iCTBHi. 

no 3THK TP8K H8llp8Bll6HHHK npoBOAHllHCL HCCll6AOBBHHH, pe

aynLTBTli KOTOPHX np6]lCTBBH6Hli B AHCC8pT8UHH. 

UenL pa6oTH - I) Bli'ilrICJieIDie co6CTB6HHOi aHep.nK aneKTpoHa 

H qaCTHUli C npOHSBOllLHHK CilHHOK B HenOKBllLHOlt T6OpHH nonH H 

HCCll6AOBBHH6 BOnpoca O Knacc1qeCKOM IlP6A6ll8, 2) IlOCTpO6HH8 

H8 OCHOB6 KB8pK-BHPTOHHOro nonH ~aHq8CKOi KOA8llH BAPOHHHX 

B381Ui4OA6'1CTBHi - H6llOK8llLHO'1 Ko,nenH KBBpKOB H nonyqeHH6 B 88 

PBMKBX ~HauqecKHX Cll8ACTBH'1. 

HayquaH HOBH3H8 H npaKTHqecKBH U6HHOCTL. B AHCC6pT8IUIH 

anepaue AOK838H npHHUHll COOTB6TCTBHH B 3BA8qe,o CO6CTB6HHOi 

aueprHH 3ll8KTPOH8 H qaCTHU C npOH3BOnLHHK CilHHOK B p8KKBX T6O

PHH C HenoKBllLHliK B38HKOA6iCTBH8K, T.e. llOK838HO, qro B npeAe

ne ~ ~o aneKTPOK8rHHTH8H nonp8BK8 K K8CC6 COBll8]l86T C 

Kll8CCHqecKHK BHP8X6HH6K ]lllH CO6CTB6HHO'1 3HeprHH aapHX6HHO'1 

qaCTHUli. 

Bnepaue H8 OCHOB8 BHPTOHHOro nonH B p8KK8X penHTHBHCTCKOi 

YHHT8pHoi T6OPHH s -K8TPHUH IlOCTpO8H8 ~HaHqe~KBH KOA6llL 8A

POHHHX B38HKOA8iCTBH'1, noaaonHD~8H OllHCliBBTL 84)(p8KTli CHllLHHX 

B381rIKOA8iCTBHi npH HH3KHX 3H8prHHX. PB3BHT8 T6XHHK8 BliqHcneHHA 

B 3TOi KOA8llH. 
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BnepBHe B pauax 8TOi KOA8llH paccqHT8Hli nonpaBKH K K8C

C811 ,IIHpHHli PHA8 CHnl,Hlil, cna6ux H aneKTPOKBrHHTH!il: pacna]lOB 

B8KTOPHHX H IlC8BAOCKBJUIPHHX K83OHOB. nonyqeHO xopomee corna

cxe c axcnepoeHTOK. 

P8CCM8TpD88118H CX8118 IIOX8T 6HTL npHK8H8H8 K OllHC8HHD 

u•aKOBHepreTHqecKJ!X npoueccoB c ,yqacTH8M 6apHOHOB H HOBHX 

qacuq. 

Anpo681UIH pa6OTH. PeaynLT8Tli AHCC8pT8UHH AOKll8AHB8llHCL 

HS Ue:QYH8POAHOII COB61l!E!HHH :e Anymre (1976 r.), HS C8CCHH OHt 

AH CCCP (1978 r.), HS C8MHH8p8X JIT~ mma, ~KAH CCCP H !{~Ba 

Br. CepnyxoBe. 

llJ6~HK8UIIIB. no peaynLT8T8M ]lHccept8UHH ony6nHKOB8Hli qe

Twpe CT8TLH. 

06~eK pa6orw. ]lllccepTBUKH,COCTOHT B8 BB8A8HHH, Tpex rnaB 

a 38KJ1Dqeu11H, CO]l6pHT 97 CTp8HHU Kamxuon11cuoro T6KCT8. 

li•6J1Horpa(11necKHlt CllHCOK COCTOHT il3 7I H88B8HHil. 

COABP!BHHe pa6oTw 

Bo BB8!8HllH KPBTKO o6cyX]l8DTCH OCHOBHH6 KOM8HTH nocrpoc

H•H T6OPHH aenOK8llLHHX B38HKO]l8ACTBHA H PHA ee npHnOX8HHA. 

nep~SH rxaaa no~BH~eHa HCCll8]lOB8HHD npHHUHll8 COOTB8TCT

BH.II B 38]laqe O co6CTB6HHOA aueprHH aneKTpOH8 H qaCTHUH C npo

B3BO»LHHK cnaao• B pBMK8X uenOK8llLHOH KB8HTOBO'1 TeopHH. 

B § l 8H8llH3HpyeTCH npHqJrIH8 H6COOTB8TCTBHH CO6CTBeHHOi 

aaepr•• 8ll8KTpOH8 B Knaccaqecxol H B KBBHTOBOl TeopHH IlOXH C 

XOK8llbHYM B38HKOA8ACTBHeK. 06cyx,it8DTCH paanuquwe IlO]lXOAU K 

&Toi npo6newe. 
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B 3 2 BblqHcnHeTCH COCiCTBeHH8ii atteprHH aneKTpOHIJ ll Kil8CCH-

4eCKol1 reop,rn nonH C HenoKanI.Hhlll B38HMO.D;611C'fBllew: 
·z. 00 

bm =~ (Llx V{x.2) 
KJ\ 1..n, 2! l' -' 

.').le ·\,,r (c) - H6nOK8JII.Hbl;\ tiop11qiaKrop. 

H 3 3 Bblql-!Clffl6TCH 3JleKrpo1o1arHHTH8H nonpaBKa K 1,1acce :JJlt!K

rpoHa ll HeJIOKBn:E,HOj;j KBBH'fOBOil aneKTPOAHH8lllfK6 BO BTOpOI.I IlOiJHA-

1{~ 1·eop11;1 B03MJl!leHHl1: 

. . m e2 r ·- (! 2. . 
bm2 ·=(1.n)7··1: Jdu V['tff )ii}Mfu)J 

0 

M (u)=2u+ (i.-2u)-/I{/-l ·. 
iluKa3atto, qTo .a Knacc.1qecKoM npe,llene ! ~ .,,,-\" 

( :X. = : C - KoMnTottoBcKaH AnHHa Bonttbl aneKTpotta) 

l'.LJ.6 

nonyqaeTcH KnaccHqecKoe Bbl pa lite HIie, a npH f << /\ - KB8HTO-

BOilOJI6BOe Bblp8ll8Hll6 ,llJIH CJCiCTBeHHOl1 3Hepr1-111 aneKTpoHa. 

B § 4 HCC:Jie,llyeTCH npe4eJI t- 0 B BblCmllX IlOPHAKBX Teo

PHH B03MY1!16HHM. IloK838HO, qro 

lz'm om'{= Pim cS'm6 =o. 
/i -+O t, -c ~ 

H § 5 paccMaTpHsaerca Knaccu,iec1t1t_i;! npe.zten n-. o .ztJIR 

;rneKTIJOM1ll'HHTH0.11 Il0Ilp8BKH :< 118CC6 1l8CTIII.\bl C IlpOH3BOJlbdbiW CilH

llOM. CTOK:J38HO, qTo B 3TOM -ipe,11ene nonpaBKB K wacce qac·ru~ C 

npOH3BOnbHhlM Clll!HOW He 38BKCHT 0~ CllHHB H WBCCbl 8T01i qacTHI.\bl 

II COBna.n;aer C 8Jl8KTPOCT8Tll46CKOl1 aaeprHea 38PHX6HHOl1 qaCTH~. 

Bo BTOpoa rnane lp()pwynHpyeTCH H6JIOK8JII,H8H MO,llenI. KB8pKOB, 

OL!HOllHOe npe.n;nono:seHHe KOTOpoa 38KJUl486TCH B OTOll,ll6CTBJl6HHH 
.. 

~B8pKa C BHPTOHHblM nonew. CqHf88TCH, 4TO ;pH8HqecKll6 qacTH~ 
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OllHCblBBDTCH OON'lliblMH KBBHTOBBHHHMH IlOJIHWH, HO B88HMOA611CTBYDT 

wez,lly coCiolt TOJII.KO nocpe,llCTBOM KBBPKOB•BHpTOHOB. 

B § l OOCYJl,ll8VTCR paan1-1qH1,1e COBpeweHHbl6 wo.n;en11 y.ztepzaHHH 

KB8pK8. 

B § 2 KP8TKO paccwaTpllB8eTCR nocrpoeHHe BBpTOHHOro IlOJIH, 

ocy111ecrBneaHoe B paeiorax/6/. 06cy•AB8TCH ~a11qecKHtt cwucn na

paweTpoB, xapaKrepHayv~Hx aro none,H £oawoxaue cnoco6u onHca-

• HRH ~HaHqecKHX q■CTHU H HX B88HMO.zt611CTBHl1 C IlOWOJllbD BHPTOHHO

ro nona. 

B § 3 p83BHT8 T8XHHK8 BUqHCJI6HHH E ,ZlBHHOi MO,Zl6HH HB Ilpll

K8pe pacqeTa nonpaBKH K wacce nceBAOCKanapaoro weaoaa, B08HH

KBDl!lett aa cqer ero B88HMOA811CTBHH C ·BHpTOHHliW nonew. HarpBHZH-

8H B88HWO.D;eicTBIIH Bbl6HpancH B BH,ll8 

r,Zle 

8.n;ecI. 

;f,I (x.)=ih'Ji(x) tr (x)ys l(x))_, 

n.(x)- weaouuoe none: ( □ -m 2)7iix)=q 

r(x) - BllpTOHHOe none: r_ (p')<J(X)-= 0. 

-~(p)=-tvl ~ 1- 1,; _; 2.P2}. 
B § 4 npo&H8nJl81lPOB8H PH.zt TeopHH B08KyuteHHl H Il0K888HO, 

QTO HHB8PH8HTHYV 811llJIHTYAY, OllHCUBeD~yv ~•aaqecx11a npouecc C 

yqacTIC8M
0 C.. BH8mHHX M880HOB, MOllHO llP8,1!CT8BHTb B BH,Zl8 

· E-t ~ = n L 
TCtt> ... J~)-=L ).,.1- ~>-. -~ ('t ->I).) 

r.ite ii= no+ 2n - llOPHllOK ;eO~H B081lY1118BHI , 
1 "ceil. - -; , 2.. I 

A= (ML)2 ' {'fr,)2; J = L • 
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03 aToro llP8ACT8Bll8HHH BHAHO, qTo 

I) A - aiM>eKTHBHBH KOHCTBHTa paano•eHHH B PHA no Teop•• 

BO3Ky~eHHU; 

2) napaxeTp /v1 BXOAHT TOlloKO B OilP8A8ll8HH8 A 
3) napaMeTp L xapBKT8pHayeT. O6lIBCT& CHnoRHX B38HIIOA6ICT-

BH£i; 

4) napa11eTp 1 · - BTOp81i xapaKTOPHCT.BKB CHHl,HliX B38HIIOAOltCT-

B,Hit. 

B § 5 C llOKO~oE "KHHHIIBlioHOlt" 38116HU BB6AOHO B38HIIOA6lCT

BH6 BHPTOHOB C ?H6KTPOKBrHHTH!ill none11: 

t.<~-)= 7i(x)Z (p)'f(K)--,. f {x)Z (f+e
7 

A)y(x) .. 

IlORa38JlO, qTo B31JD40~elcTBHe lp()TOHOB aa cqeT 06MeHa BI4pTOHaMH 

OTCyTCTBY8T. 

B § 6 llOK888HO,· qTo·~oTOH-BAPOHHUe B381lMOA8ltCTBHli C 06Me

HOM BI4pTODMil HeTpBBJIU!,HU. PaSBHTa Te.DUUta Bli'IICRemul MaT

paqHUX 8lIOll8HTOB i•auqecKHX npoueccoB C yqaCTH811 ~OTOHOB H 

noeyqeHU OCHOBHW8 pacqeTHU6 ~pKyJW. 

B TpOT&el rnaBe B PBIIKBX HenOKBnoHOlt IIOA8JIH KBBPKOB BW

qucneHU nonpBBKH K 11acca11, mHpHIW PHAB CHlloHUX, cna6!iX H aneK

rpo11arHHTH!iX pacnBAOB nceB,llOCKBnHpH!iX H BOKTOpHl,IX K83OHOB. 

B § I Kp&TltO o6cyJEA88'.fCli OllHC8HH8 11O3OHHUX Jl8Cil8AOB B 

p8KK8X s ~ ~ .ieHo~eHonoruqecKoro llOAXOAB H. B ~BBPKOBUX. 

KOAen11x. 

B § 2 Ha OCHOB8 Tpe6oBBHHli HHBBPHBHTHOCTH OTHOCHT8lloHO 

npeo6p83OB8HHll S ~ lt S [{("- rpynnu H rpynnli K8nH6pOBOqffUX 

npeo6p83OB8HHlt nocrpoeHW npocTeltmHe narpBHUBHU B381UIOA6ICT

BHH ~auqecx•x· qacT.IIt 'c· l't:BapDWE-BI4pTOlW411: 

8 

; 

I 
I r 
) 
i) 
1l 

~ 
I 

~

., 

lr = 'i.H + tern + ;l IX/ '~ 

i.P ·hMks(-k ~ trks(-k ·s 
~H =1, 7u, d" o/a.) + t{ ~ 1a.- dfa la·) 

3 

'I.em =- 2. eK ?} A.« 
k=L / 

iw-= fi: (¥:q~ (7a_
2
co1~ ~i31inBc.~{e q, v)-t-

-t-h:c. -t (e -~). 

3A8Co fvlk~ - OKTaTHBH MBTPHitB nceBAOCKanapH!iX ueaoHoB 
leg 

( CllHT88TCH, qro ? -ueaoH BX:OAHT B _ OK;'OT); \l - HOHOT-

HBH 118TpHit8 BO_KTOpH!iX Y830HOB(pacc11aTpHB8_8TCli H,llean&Hoe_ 'f- W 

cuemHBBHH8); 'a., = I ,2 ,3 - UBOTHU8 HHA6KCU (np6Afi?lIBrBeTCfl, 

qTo 38PllAU KBBPKOB He 38BHCHT OT qBeTB H HBliflK>TCH • AP,06H!iYH) • 

IlpeAUOliaraeTCH, qTo OCHOBHO8 pac~enneHHe IIBCC .B OKT8T6 

npoacxOAHT aa cqeT HapymeHHH SrJ; - cu1111eTpHH Ha ocHo~e

runoTea1,1 renn-l.laHa-OKy6o. HapymeHHe S'[{ - c1U11.1eTpMH a~ 

cqeT YTllK8ll8HHH CTpSHHoro KBSPKB npHBOAHT nHmo K 11an1,111 AO6BB

K8K. 

IlpH ~THpOBBHHH no 3KCil8PHll6HT8lloHblll ABHHbll.l napaueTpbl 

11O.l{OlIH OK838lIHCo CJie,llyD~HI.IH! 

H 

I. Cna6aH KOHCT8HT8 H yron 

G 10-5 =G,. = I,02-
r- m.2. 

·p 

_ Sin 8c; = U,24. 

2. 3qq,eXTimHJ,le KOHCTUTW' 

Ka6I660 - 06!,l'IHHWI; 

-->.,=ir 
1 t Ah=-,_• -~-2 - o~ol!lOOI .• ~e.lll,me l'J 7i) • {ML..) · , · ; , · , r .. 1 • 

'J (lfli)2{ML)2. 

i:! \.,_,.,1-• 

8AHHHUU!, ,._,, ~ ... "'. 

Ah= A-= A= 0,13, 
J 
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T • e. B ,ll8HHOII' uo.ne 1IH aqiq,eKTH CH1ll>HHX B38HliO.zteMCTBHii MOlKHO OIIH

C!l!:aTJ, 'lCOpHCH B03MYll(8HHt\. 

3. llapaueTpH L , xapaKTepHayllll(Hit 0011acT1> cHn1>uux 

ll3BHuo.neiic'fBV.ii, H "f - cooT11eTCTBeHHO paBIWMH 

L = 3,12 raBr1 = I/320 MaB, 

I = I,4-I,5. 
4. flapaueTp H8pym6HHH sq, -CHllll8TpHH, ~ - paBBiiM 0~9. 

T8.RHM o6pa8oM,ll MOAeJlll gaitTH'leClGI RMeeTCH 4 He88.l3KClilMLIX 

napaw~Tpa: 
~J L, 1.) ?· 

B § 3 npH TBKOH BH6ope napaueTpoB 6un11 paccuoTpeuu: 

r. IlonpaBKH K Maccau IlC8B.Z{OCK81IHPHHX H BeKTOpHHX Ue30HOB. 

2. CHnLHHe pacna.lU,I: 

V--PP. 
u..J__,,.31t. 

3. P8.ztH8UHOHHHe pacna.nu: 

·v-Pr. 
V-e+-e- • 
P➔Jl . 

4. CnaGue pacna.nu: 

F-1-n), 

f?_,, Pf'v 
It--- e vr . 

Peayn1>T8TH BHtUIC1IeHHi np•Be.Z{BHY B T861111uax I-3. 

EH1IH paCCMOTpeHY ,JUie uo~•~K8UHH 11arpauua~OB,B38KMO

.netlcTBHH. 

I. "Heunaualll,Hoe• 11xno1eaae aneKTpouaruruoro no~. 

Peaynl>TBTH npHBB.Z{BHbl B T86JlJIU6 2 B CT0116ue "H6MHHHM81Il>H06 

B38HHD,ne'1CTBHe". 

10 

2. BKn~qeHHe cnaoux B38HMO.zt8t\CTBH!l no auanorHH C 31lCKTpO

MBrH!rlTHHUH. PeaynbT8Tbl Ilf!rlBB.Z{6Hbl B T8611HU6 3, D noc;ie,nueu C rnn6-

ue. 

B 38KRIJqeHHH Cq)OJ,MY11HpO!l8Hl,1 OCHOBHbl6 peay;Jf,'foThl, nony'leH

HHe B .llHCC8pT8UID!. 

0CHOBHH6 peaynI,T8Thl, no,nyqeHHHe B 8HCCB~Ta41111 

I. H p8MK8X KBBHTOBOH 346KTpO.ztHH8HHKH C HenOK81ll>HblM dJ8H

MOA6~CTBH6M IlOK838HO, 'JTO_ npHHUHil COOTBeTCTBHfl Bb1Il01IHBH Baa

Aaqe O coOCTBeHHon uacce 3116KTPOH8 H qacTHU C n~OH3B01lI,HblM 

CUHHOM. 0K8381IOCI,, 'JTO BTOpoil nopH,!tOK T60pHH B03MJ!ll6H!rlii B ll!JC

,ll0Jl6 1i--c ,ll8eT TOllHO DJl8CTHqecK06· B~p8X6HH8 AJifl co6c1·,HJH

HOH 3H6prHH ;rneKT!JOHB, a Bee BblCWH6 nonp8BKH OO!J8'.Jl8llTCH B 

Hy111,. 

2. Ha OCHOB6 BHPTOHHOro TIO.If! cqiopuynBpOB8H8 H6JlOK8JILHBfl 

IIO.Z{6Jll, KBBpKOB 1 OilHCblB8Di118H B38HMO.zt6«CTBHH qJH3H'lCCKHX ll8CTHI( 

nocpe.llCTBOM KBBPKOB-BHPTOHOB. Paapa60TBH8 T6XH!r1K8 BHllHC1181111~! 

B 3TOH MOA6JIH H nony'l6Hbl OCHOBHble pacqeTHble q,op~ynbl. 

.3. B HeJJOK8JlbHOH MOA61lfr1 KBBpKOB Ha OCHOBe il!JOCTeilmero 

BblOopa narp8Hli!H8HOB B3811UO.ll0RCTBHH cpH3HqeCKHX 'l8C'fllll( C Kll8pKa

llH-BHPTOH8Wf Bbl'll4C1Iel!H nonpaBKH K uaccau, lllHIHIHU Pil.118 CHi1bHblX, 

C1186blX If aneKrpouarHHTHblX pacna.noB ncea.nocKaattpHblX H B"!KfOPHblX 

ueaottoB. IIonyqeHHble peJyn1>·raru aaxo.itHTCH B xopoweu cor11ac1111 c 

3KCil8PHH6HTOM. 

II 



Ta6JllU~a l. IlonpaBXK 1u1acc.aM K CHJI&Irae pacna,11,H 

Processes Experiment Theory 

r lMeVI r= 1,4 "f= 1,5 

. 2 Rk,r -- - 0.13 - 0.13 R _ 8m,-omf 
R•rr - 0.18 - 0.18 ij- ml -mJ --
R,•p -- - 0.10 -0.10 

i,j :VorP 
R!l's -- -0.09 -0.09 

9-11rr· 152 ! 5 145 150 

V-PP k"-k,r 49.4! 1.8 1.3 I.I. 

lf-k'k- 1.91 ! 0.18 . 1.97 2.02 

IJ-k0 k0 1.44 ! 0.15 1.29 1.32 

V-PPP w-3,t 8.99! 0.42 6.7 9.1 

Ta6JIHtta 2. Pa,11,HaiuronnHe pacna,11,u 

Experiment 
Theorv 

Decoys Minimal inleroction N'onminol inleroclion 

r lkevl J•l.4 ! . }5 .f• 1 L {• 15 
w-n•t -B.70>61 922 1000 1270 1580 

V-Py w-t 'I <SO L.9 53 
.. p·_,,., 35 ! 10 , 98 106 

J''-IT <160 39 0 
~N.:-:~·r_ 75! 35 216 23L --·--~--
½"-k~r <80 68 7L 

1'-!r 65!15 227 2L6 

r-eic 6.LL !0.89 L.7 50 9.6 9.9 
v-f'r OJ5!0.L7 ·--·· 

w -e•e- 0.53 0.56 
l'-e·e· 1.31 ! 0.15 t30 1.35 

P-n' rr•-rr (7.92>0.L2)10"' 1.1-1o·J 1.7•10·• s.1-10·• 6.1-10·• 

t -rr (32L!L6110"•, 43-10·• 43.10·• ·. 

TaOJIHtta 3. CJiaOHe l'lClla,11,li 

Theorv 

Decays 
Ex_periment Weak interaction t 2.3) Weak intercctionl 3.2) 

(GeVI ~ • 1.4 fm 1.5 J-1.4 J= 1.5 

P-;r~ k--µ,., 3.383! 0.016. 10-17 2B1 -10- 17 2.66·10"17 

rr--,uv 2.528!0.002·10"17 2.5 • 10-17 2.37 •10- 17 2.2-10·11 1.3 . 10-11 

P--11°e)) 
k--n•e)t 2.564!0.032l·10"18 242 • ,0-1• 2.49 · 10"18 

rr---r.ev 2579!0.177)-10-ZJ 2.39 · 10· .. 2.48 • 10·25 2.6 ·10-u 8.3 . ,o-zs 
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