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61-1pyne8 B. K. 1-1 AP. PI - I2807 
+ -113y4eHI-1e pacnaA08 K" .... rr-il + 11 

C noMO~b~ 6ec~l-111bM08oro I-1CKpo8oro cneKTPOMeTpa, ycTa
H08JleHHoro Ha KaHane HeHTpaJlbH~X 4aCTI-1~ cepnyX08CKOrO 
yCKOpi-1TeJ1R, 6~110 3aperi-1CTpl-1po8aHO -150 000 pacnaA08 
Kl,-+ TT /1 11 · B paMKax V-A Teop~-11-1 l-13y4anacb 3a81-1CHMOCTb ~pM
~aKTopo8 f+ 1-1 f oT K8aApaTa 4-HMnynbca, nepeAaHHoro nen
TOHHOH nape. AnR napaMeTp08 111-lHeHHOro pa3110*eHHR HaHAeH~ 
3Ha4eHHR: >J!. = 0,0427.:!:_0,0044, A0 = 0,0341.:!:_0,0067. 3Ha4eHHe 
napaMeTpa A0 cpa8HH8aeTcR c pa3J1H4H~MH TeopeTI-14eCKI-1MI-1 
MOAellRMI-1. Cpa8HeHHe napaMeTpa A~ c aHanorH4H~M 3Ha4eHHeM 
napaMeTpa A ~ , nony4eHH~M 1-13 aHaJ1H3a pacnaA08 K L .... rre11, 
3aperHCTPHP08aHH~X 8 3TOM *e 3KCnepHMeHTe, yKa3~8aeT Ha 
803MO*HOe HapyWeHHe 11-e -yHH8epCaJ1bHOCTH 8 noJlyJlenTOHH~X 
pacnaAaX KaOH08. 

Pa6oTa 8~nonHeHa 8 Jla6opaTopHH 8~COKHX 3HeprHA 011.!H( 

npenpHKT 0!51>8.1lHH8HHOrO HHCTHTyTa Sll18pHblX HCCn&.llOBSHBA, lly!SHa 1979 

Birulev V.K. et al. PI - I2807 
Investigation of K0 -+7T±!l + 11 Decays 

By means of a filmless spark spectrometer positioned 
on a channel of neutral particles of the Serpukhov accele
rator about 150 000 K0L-+"!lll decays have been registered. 
Within V-A theory the dependence of f+ and f form factors 
on 4-pulse squared transmitted to leptonic pair is 
studied. For parameter-s of linear expansion the following 

. il 
values have been foundA+=0.0427±0.0044, A0 =0.0341±0.0067. 
The value of A0 parameter is compared with different theo
retical models. The comparison of A'O parameter with ana
logous valu~ of A~ parameter, obtained from analysing 
Kl,-+11e11 decays·, registered in this experiment, points 
to a possible breaking of li-e-universality in semileptonic 
kaon decays. 

The investigation has been performed at the 
Laboratory of High Energies, JINR. 
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1. BBEAEHHE 
+ -

Ko - + I 113y4eHI1e MaTpi-14Horo 3JleMeHTa pacnaAa L .... rr 11 11 IKM3 
11 cpaBHeHI1e era c MaTpH4H~MI1 3JleMeHTaMI1 APYrl1x MOA pacnaAa 
HeHTpaJlbH~X 11 3apRmeHH~X KaOH08 n03BOJ1ReT, 8 np11H~11ne, npo-
8epi1Tb Ka K HeKOTOPble acneKTbl TeOpl11-1 CJ1a6~X B3ai1MOAeHCTBI1H: 
V-A eap11aHT 83ai1MOAeAcT811R, 11- e - yHI1BepcaJ1bHOCTb, npaB1111o 
6.1 = 1/2, TaK 1-1 MOAe1111, OTHOCR~I1eCR K CHJlbH~M 83ai1MOAeH
CT811RM: H113K03HepreTI14eCK11e Teope~, anre6py TOK08, TeXHI1KY 
AI1CnepCI10HH~X OTHOWeHI1H 11 T.A. 

MaT pH 4H~A 3JleMeHT pacnaAa KM3 B o6~eM cny4ae 3an!-1c~ eaeT

CR 8 B11Ae : 

M = _9_:-_:-_sin 0 l[M f + f (k + n)ll + f (k- qll )] x v2 c k s + "14.o - I 11 
- f T A . A -

x Ueyll (l +y5 )U11 +-2M-;(k qll -k!lq )Ue G A!l( l+ y
5

)U11 l . 

3AeCb U e•U11 - nenT OHH~e CnHHOp~, q, k - 4-11MnyJ1bC~ nHOHa 
1-1 KaoHa , f 8 11 f T - C KallRPH~H 1-1 TeH30PH~H ~pM~aKTOP~, f+ , 
f_- eeKTOPH~e ~PM~aKTop~, Mk - Macca KaoHa, Oc - yron 
Ka61-166o. 

B AaHHoA pa6oTe, TaK *e KaK 1-1 8 APYrHx 111 · 131 , noKa3aHo, 
LITO npeo6JlaAa~y~ pOJlb 8 KM3-pacnaAaX HrpaeT 8eKTOPH~H 8a
pHaHT 83aHMOAeAcT811R. B 3TOM cny4ae MaTpi-14H~A 3JleMeHT 11MeeT 
8HA: 

M- Ue yll (1+ y5 )U11 [f + (t)(k + q) + f_(t)(k _ ,q)], 121 

rAe t - K8aApaT 4-HMnynbca, nepeAaHHoro nenTOHHOA nape. 
06~4HO 8 Ka4eCT8e He3a811CHM~X ~pM~aKTOp08 8~61-1pa~T f+ 

1-1 f, KOTOp~e onpeAellR~T CR KaK: 
t . 

f(t) = r +(t) + -2 ---- r (t). 
Mk-mg 

~OpM~aKTOp~ f+ ~' f COOT8eTCT8Y~T COCTORHI-1~ nenTOHHOH nap~ 
CO Cni1HOM 1-1 4eTHOCTb~ 1- 11 0 + '. 

B nep8oM np~61111*eHI111 3a811CHMOCTb ~PM~aKTopo8 OT t MomeT 
~Tb npeACTa8JleHa 8 1111HeHHOM 8HAe: 
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t 
r+{t) = r+ (O)(l + .\+ - 2 ), 

m" 
t f(t) = f(O)(l +.\ -----). 

om~ 

/4/ 

/51 

3AeCb .\+ H .\ 0- napaMeTpbl HaKJloHa. B onbiTax no H3Y4eHHIO nonR

PH3a4HH MOIOHOB B KM3-pacnaAaX H3MepReTCR OTHOWeHHe: 

,;(t) = f_(t) / f+(t). /6/ 

napaMeTp .; MO>KHO TaK>Ke npeACTaBHTb B BHAe nHHeHHOH <)lyH K4HH: 

t 
,;(t) = ,;(O) + A--2- . 

m17 
171 

EcnH <)lOpM<)laKTOPbl f+ H r onHCbiBaiOTCR nHHei1HbiMH <I>YHK41o1RMH. 
TO napaMeTpbl A+, A O H .; CBR3aHbl COOTHOWeHHeM; 

,;(t)=(M 2 -m2 )(A -A ) / m 2 (l+A __ !, __ ). /8/ 
k 11 o + 11 m;. 

B AHCnepcHOHHOM noAXOAe <)lopM<)laKTOPbl r + H f annpoKCHMHpy
IOTCR noniOCHbiMH Bblpa>KeHHRMH: 

M2 
* r+ (t) = r+ (O) --2----- , 

M* -t 
M2 

K 
f(t) = f(O)--~---. 

M -t 
K 

# 

191 

/10/ 

npeAnOnaraeTCR, 4TO f+ H f YAOBneTBOpRIOT AHCnepCHOHHbiM 
COOTHOWeHHRM /AC/ 6e3 Bbi4HTaHHH. <I>H3H4eCKH 3TO 03Ha4aeT, 
4TO o6pa3oBaHHe nenTOHHOH napbl npOHCXOAHT 4epe3 OAH04aCTH4-
HOe COCTORHHe /y3KHH pe30HaHC/ C MaCCOH H KBaHTOBbiMH 4HC
naMH M *' C H MK, 0 +. 

CpaBHHBaR Bblpa>KeHHR /9/ H /10/ c /4/ H /5/ H npeHe6pe
raR 4neHaMH BToporo nopRAKa no t, nony4HM, 4To napaMeTpbl 
A H A cBR3aHbl c M * H M K cooTHOWeHHeM: + 0 

A =m 2 /M 2 ; A ~ m 2 /M 2 • 
+ 17 * 0 17 K 

/11/ 

CpeAH MOAenei:i, onHCbiBa~Hx aaeHCHMOCTb <)>opM<)laKTopoe OT t, 
HaH6onee H3BecTHoi:1 RBnReTCR MOAenb KannaHa- Tpei:1MaHa /KT I 121, 

OCHOBaHHaR Ha HCnOnb30BaHHH HH3K03HepreTH4eCKHX TeopeM, rH
nOTe3 4CAT H anre6pbl TOKOB. 0Ha yCTaHaBnHBaeT 3Ha4eHHe <)lopM
<)laKTOpa f B He<)lH3H4eCKOH T04Ke t = M ~- m;. 

4 

f(M~-m 2 )=f 1f 
k 7T k 1 

Tr /12/ 

3AeCb f k H r 17 - <)>opM<)laKTOpbl /KOHCTaHTbl/ pacnaAOB K ... pr · 
H 11 ... pv. 3Ha4eHHe npaeoi:i 4acTH ypaeHeHHR I 12/ H3BeCTfio H3 
3KCnepHMeHTa: 1,27+0,03. noACTaBnRR ' B neByiO · 4aCTb Bblpa>Ke-
HHe /5/, nony4HM AnR napaMeTpa HaKJlOHa BenH4HHyA0=0,023~0,003 

06~ee npeACKa3aHHe .TeOpHH OTHOCHTenbHO t COCTOHT B TOM, 
4TO ero eenH4HHa AOn>KHa 6b1Tb nponOP4HOHanbHa nepeoMy nopRA
Ky napaMeTpa HapyweHHR SU(3)-cHMMeTpHH, KOTOpbli:i onpeAenReT
CR pa3HOCTbiO Mace CTpaHHOro H 06bi4HOrO KBapKOB, TO eCTb 
,;(O)~ 10-30%, A « 1111 . Pac4eTbl KOHKpeTHblx MOAene.:i npHBOJVIT

CR e pa3Aene 3. 
HH>Ke HanaraK>TCR peaynbTaTbl H3y4eHHR -·150 000 KMJ:·pacna

AOB, 3aperHCTRHPOBaHHbiX 6eC<)lHnbMOBbiM HCKPOBbiM cneKTPOMeT
pOM, YCTaHOBneHHbiM Ha KaHane HeHTpanbHbiX '4aCTH4 cepnyXOBCKO
ro yCKOpHTenR. npeABapHT·enb Hble · peaynbT aTbl pa60Tbl 6blnl'l npH
BeAeHbl B 13•41· 

2. YCilOBH~ nPOBEAEHH~ 3KCnEPHMEHTA H 06PA50TKA AAHHbiX 

2.1 : PerHCTPa4HR H OT6op co6blTHi:1 

YcTpoi:icTeo KaHana H annapaTypa HCKpoeoro cneKTpoMeTpa 
nOAP06Ho on~t~caHbl e ·15··. AonrO>KHBy~He Hei:1TpanbHble KaOHbl pac
naAanHCb B 9-MeTpOBOM pacnaAHOM 06beMe, HanonReHHOM renHeM. 
nepeA HHM noMe~anacb MHWeHb-pereHepaTop, aanonHeHHaR >KHAKHM 
BOAOPOAOM HnH Aei1TepHeM, KOTopaR HCnonb30Banacb B npOBOAH
MbiX OAHOBpeMeHHO 3KCnepHMeHTax no H3y4eHHIO pereHepa4HH 
K ~ s -MeaoHoe .'6 '. PerHCTpHpoeanHCb see MOAbl pacnaAa K" -Me-
3oH'oe: KL~11pv /KM3/, KJ.. ... 77ev /Ke3/.,KL"'" t" · " c, /Kn3/ 
H K'L,s"'77+17- /Kn2/. 0TMeTHM, 4TO 3To RBnReTCR cy~ecTBeHHbiM 
MeTOAH4eCKHM npeHMy~eCTBOM AaHHoro 3KcnepHMeHTa, nocKOilbKY 
n03BOnReT KOppeKTHO y4HTbiBaTb <)lOHOBble 3<)l<)leKTbl npH H3y4eHHH 
Ka>KAOH MOAb! pacnaAa. 

AJ1R perHCTPa4HH KM3-pacnaAOB B COCTaB YCTaHOBKH BXOAHil 
AByxnne4eBoi:1 AeTeKTOp MIOOHOB, Ka>KAOe nne40 KOTOpOrO COCTOR
no H3 ABYX pacnono>KeHHbrx APYr aa APYroM 6noKoe ll<eneaa Ton
~HHo.:i no 125 CM, H ABYX C4HHTHnJ1R4HOHHblX rOAOCKOnOB, BKill04eH
HbiX Ha COBnaAeHHe 7 · 11H<)lOpMa4HR 0 cpa6aTblBaHHH MIOOHHblX 
rOAOCKOnOB BMeCTe C ~pyro~ 11H<)lOpMa4Hei1 OT YCTaHOBKH nepeAa
BanaCb B 3BM H 3anHCb1Banacb Ha MarHHTHble neHTbl. 

nporpaMMa reOMeTpH4eCKOH peKOHCTPYK4HH BOCCTaHaBnHBana 
C06biTHR THna 11 BHnKH 11

, KOrga 1-1MenHCb ABa 1PeKa, BbiXOAR~I-1e H3 
OAHOH T04KH '8 : 
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AnR 8eKTOpHOrO 8apHaHTa 83aHMO,Qe~CT8HR nnOTHOCTb CO~
THH 8 o6nacTH ~anHT~a MomeT 5~Tb 3an~caHa 8 8H,Qe: 

d~ 
dtdE 11 

2 2 = A f ., ~ B f ._f + C f /13./ 

3,QeCb Ev- ::meprHR HeHTPHHO 8 c.~.M., A, B. c- H38eCTH~e 
KHHeMaTH4eCKHe <I>YHK~HH. 

~aHH~e o <t>opM$aKTopax nony4eHbt nyTeM CRiiBHeHHR pacnpe
,qeneHHR nnOTHOCTH C05~TH~ 8 o5naCTH ~aflHT~a ,QflR 3KCnepHMeH
TaflbH~X KM3-pacna,Q08 H AnR pacna,qo8, MO,QeflHP08aHH~X MeTO
,QOM MoHre-Kapno. Mo,qenHpoeaHHe co5~TH~ npo80AHflOCb c y4e
TOM peaflbH~X yCI108H~ 3KCnepHMeHra: KYilOH08CKOrO paCCeRHHR 
3apRmeHH~X 4aCTH~ 8 Be~eCT8e ycTaH08KH, 3<!><!>e~TH8HOCTH 

cpa6aT~8aHHR H npOCTpaHCT8eHHOrO pa3peweHHR HCKP08~X KaMep 
1-1 80CCTaH08fleHHOrO 8 3TOM me 3KCnepHMeHTe HMnyflbCHOro cneKT
pa K0 -Me3oHoe 9 : Y4HT~8anMcb pa,qHa~HOHH~e nonpaBKH K Mar
PH4HOMy 3neMeHTY 1-1 ynpyroe pacceRHHe KaoHoB e ,qeHrepMH AflR 
cny4aA, Kor,qa e ny4Ke croAna ,qe~repHeBaA MHWeHb-pereHeparop. 

Mo,qenMpo8aHH~e co6~THA eoccraHaBnHeanHcb no TOH me 
nporpaMMe reoMeTpM4eCKO~ peKOHCTpyK~MH, 4TO M 3KCnepHMeH
TdflbHble C06btTHR, M K HHM rlp>~MeHAflMCb Te )f(e Kp~tTepMM OT6opa. 

KpMrepMM or6opa co6~nu·, RKI1104am1 cne,qy10~1-1e rpe5oeiiHMR. 
1/ BepwMHa BMflKH ,qon .~•u Haxo,q~ITbCR e npe,qenax pacna,qHoro 

o5beMa. 
2/ Koop,qMHar~ rpeKoe ,qonlt\H~ HiiXO.QMTbCR e npe,qenax 3<l><t>eK

TMBH~x pa3MepoB 3fleMeHTOB yCTdHOBK'I. ~flR · MCKI1104eHMR KpaeB~X 

3<f><l>eKTOB 3H1 pa3Mep~ 8bt6~tpdfli-1Cb Hd I ,5-2 CM MeHbWe reoMeTpM-
4eCKMX pa3MepOB COOTBeTCTByKl~HX 3fleMeHTOB. 

3/ Cpa6oraewMe C4eT4MKM MKlOHHoro ro,qocKona ,qonmH~ nemarb 
Ha npO,QOfl)f(eHMI-1 TpeKa 3apAmeHHO~ 4aCTM~bl. rpaHM~bt cpa(iorae
wero C4eT4MKa e~6MpanMCb c y4eroM MHoroKparHoro pacceRHMR 
MIOOHd a meneae. 

4/ lifCKI1104aflMCb C06btTHR, OTHOCA~MeCA K ,qpyrMM MO,QaM pacna
,qa. Pacna,q~ Ke3 MCKI1104anMcb no cpa6ar~eaHMKl ,qeTeKTopa 3neKr
poHOB. ~nR MCKflt04eHMR pacna,qoe Kn2 Tpe6osanocb, 4T05bl MH
eapMaHTHaR Macca ,QBYX 3apR>t<eHHbiX 4aCTHI..I B npe,qnonomeHMM, 4TO 
o6e OHH RBflRIOTCR nMOHaMM, nemana BHe npe,qenoB 0,488 ~ 
~ M 1117 .c; 0,508 r3B/c 2, Ky,Qa nona,qaiOT, C y4eTOM pa3peweHMR yc
TaHOBKM no Macce, pacna,Qbt K L ,s • " ' " · . Pacna,qbt Kn3 MCKnKJ-
4anHCb c noMo~btO KMHeMarM4ecKoA nepeMeHHO~ P 0 2 ;9 . Tpe6osa
nocb, 4ro5~ P'0

2 ~ - 0,004 /r3B/c/ 2
. 

5/ B COOTBeTCTB~M C peanbH~M MMnyflbCH~M cneKTPOM Tpe6o
BaflOCb, 4T05bt eoccTaHosneHHbt~ H3 KM3-pacna,qos MMnynbc K L -
Me3oHa neman a npe,qenax or 14 ,qo 52 r3B/c. 

6! Co6btTMR ,qonlKHbt y,qoeneTsopRTb KMHeMaTMKe K-M3-pacna,qoe: 
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a/ lifHeapMaHTHaR Macca CMCTeMbl TT " J1 ,QOflmHa 5b1Tb MeHbWe 
Mace~ KaoHa. 

6/ nonepe4Hbte MMnyflbCbl 3apRmeHHbiX 4aCTMI..I He fiOil>KH~ npe
B~WaT'b 0,216 r3B/c. 

B/ Pa3HOCTb Me)f(,QY MMnynbCOM He~TPMHO B CMCTeMe nOKOR Kao
Ha M nonepe4HbtM MMnynbCOM CKtTeMbt ABYX 3apRmeHHbtX 4aCTMI..I 
,QOflmHa 5btT b nOflO)f(MTeflbHO~; p ~- p 1 . 0. 

nocne reoMeTpM4eCKOA peKOHCTPYK~MM C06btTMA Ha neHT~ CyM
MapHbiX pe3yflbTaTOB 6btf10 3anMCaHO ·· 1 ,5x10 S KaH,QM,QaTOB 
a KM3-pacna,qbt a 3KcnepHMeHTe c mM,QKoeo,qopo,qHbtM pereHepa
TopoM M - 1,3x10 5·· B 3KChepMMeRTe C mM,QKO,QeArepMeB~M pereHe
paTOpoM : 06a Ha6opa ,qaHHbtX o5pa6aTbtBaflMCb He3aBMCMMO. llanee 
6y,qeM Ha3btBaTb MX 113KcnepMMeHT I " M 11 3KcnepMMeHT II ". 

~pe3ynbrare or6opa no seeM yKa3aHH~M KPMTepMRM 6~no 
OCTaBneHO ,QflR ,QaflbHe~wero aHaflM3a .. 82 000 3KCnepMMeHTaflbHbiX 
M -110 000 Mo,qenMposaHH~x co6~TM~ a 3KcnepMMeHTe I M -68 000 
3KCnepMMeHTaflbHbiX M -220 000 MO,QenMpOBaHHbiX COfibtTM~ 8 3KCne
PMMeHTe II. 

. , . 
2.2. B~4MTaHMe <t>oHa 

nocne H.QeHrM<!>MKat..~MM ecex MOA pacna,qa K ~ -Me30HOB 6~no 

Hd~,QeHO, 4TO npM5flM3MTeflbHO 5% BCeX BMflOK He OTHOCRTCR HM 
K· O,QHOA MO,Qe pacna,qa /TaK Hd3btBaeMble 11 HeM,QeHTM<!>MI..IMPOBdHHble 
C06btTMR 11

/. lifCT04HMKOM MX MOryT 6b1Tb OCTaBWMeC.R HeMCKI1104eH
H~MM Kn3-pacna,q~, B3aMMo,qe~cTBMR Me~TPOHOB c renMeM e pac
na,qHoM o6beMe M cny4aAHoe HanomeHMe ,qeyx rpeKos. MomHO C4M
rarb, 4TO no Kpa~HeA Mepe O,QHd M3 3ap.R)f(eHH~X 4aCTM~ ·a 3TMX 
co6btTMRX RBn.ReTCR nMOHOM; Ecm1 oH pacna,qaeTCR Ha nery t-ia 
MIOOH M He~TPMHO, TaKoe C06~TMe 6y,qeT MMMTMPOBaTb KM3-pacna,q. 

<l>oH OT nomHbtX KM3-pacna,qoe MCKI1104anc.R cne,qyKJ~MM o6pa3oM: 
HeM,qeHTM<!>MI..IMPOBaHH~e co5~TMR 6~nM nepenMcaH~ Ha or,qenbHYKl 
MarHMTHYKl neHTY M o5pa5oraH~ no reM )f(e nporpaMMaM, 4TO 
M 3KcnepMMeHranbHble KM3-pacna,q~, npM 3TOM O.QHb~ 3ap.R)f(eHHO~ 

4atrMt..~e npMnMc~eanacb ~acca MKlOHa, a ,qpyro~ - nMoHa. OHM 
npoxo,qMnM see KpMrepMM oT6opa, npMse,qeHH~e · a~we, M ·,qnR 
OCTaBWMXC.R C06btTMA CTpOMflOCb pacnpe,qeneHMe B o6naCTM llanMTI..Ia. 
3areM 3To pacnpe,qeneHMe B~4Mranocb M3 aHanorM4Horo pacnpe
,qeneHMR ,Qfl.R BCeX KM3-pacna,QOB C COOTBeTCTBytO~MM K03<!><!>MI..IMeH
TOM HOpMMPOBKM. 

Ko3<1><!>MI..IMeHT HOPMMPOBKM onpe,qen.Rnc.R KaK eepoRrt-locTb pac
na,qa nMoHa Ha nery e ,qaHHO~ reoMeTpMM ycraHo-BKM. OH 6btn 
HaH,qeH 3KcnepMMeHT.aflbHO flO 4HCI1Y ,QBYXMIOOHHbiX C06b1TMA, KOr,Qa 
o6e 3ap.RmeHH~e 4aCTMI..I~, aaperMCTpMp0BdHH~e ycTaHOBKOA, M,QeH
TM<!>MI..IMPOBaflMCb ' KaK MIOOHbl. AnR 3TMX C05btTMA 6btf10 nocTpOeHO 
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pacnpeAeneH~e no ~Hsap~aHTHOH Macce s npeAnono~eH~~. ~To 

OAHa ~acT~4a HBnHeTCH M~OHOM, a APYraR - n~OHOM. $opMa 
pacnpeAeneH~R xopowo cosnaAana c cooTBeTcTsy~~~M pacnpeAene
H~eM AnH KM3-pacnaAoB. 3To 03Ha~aeT, ~To BTopoH M~OH s AByx
M~OHH~x C06~T~HX B03H~Kan OT pacnaAa n~OHOB. nony~eHHaR 

TaK~M o6pa3oM sepoRTHOCTb pacnaAa n~oHos /1,5%/ cornacy
eTCR C HenocpeACTBeHH~M pac~eTOM AOn~ pacnaBW~XCR Ha neTy 
n~oHos s KM3-pacnaAax. 

8 ~Tore npo4eHT $QHOB~X C06biT~H COCTaB~n 2,0% B 3KCnep~tt
MeHTe I ~ 2, 1% s 3Kcnep~MeHTe II, ecn~ OAHa ~3 3apH>KeHHbiX 
~acT~~ s s~nKe HBnHeTcR n~ttoHOM. Ecn~ c~~t~TaTb, ~To n~ttoHaM~tt 

RBnR~TCR o6e ~aCT~4~ B B~nKe, 3Titt 4~$p~ HaAO YABOit!Tb. no
CKOflbKy TO~HbiH COCTaB $QHa He~3BeCTeH, 6blflltt B3RT~ cpeAH~e 

3Ha~eH~R: 3,0% ~ 3,2% AnR 3Kcnep~t~MeHTos I ~ II cooTBeTCTBeH
Ho. 

2.3. AHan~3 $QpM$aKTopos 

np~ ltt3y~eH~~ KM3-pacnaAOB o6~~HO npeAnonara~T cnpaBeA
n~ttBOCTb V-A Teop~~ 1-1 paccMaTp~sa~T MaTp~4H~H 3neMeHT /2/. 
3aTeM, ~ttcnonb3YR ~H$QpMa4~~ o $QpM$aKTopax f+ ~ f, paccMaTp~

sa~T o6~~H B~A MaTp~4Horo 3neMeHTa ~ onpeAenH~T BKnaA cKa
nRpHoro ~ TeH30pHoro $QpM$aKTOpOB f S Itt f T · 

3as~C~MOCTb $OpM$aKTOp<Y8 f+ ~ f OT 8en~4~Hbl t aHan~3~po
sanaCb ABYMR MeTOAaMI-1. 

1/ B MOAenbHo-He3a8~C~MOM MeTOAe aHan~3a 3Ha4eH~ttR f+ 
1-1 f onpeAenRn~cb AnR 11 ~HTepsanos t 8 o6nacT~ ero ~tt3MeHe
H~R OT 0,01 AD 0,10 /r3B/c/ 2·nocKOflbKy B KM3-pacnaAaX OAHa 
~3 pacnaAH~X 4aCTI-14 He per~ttCTp~pyeTCH, 803H~KaeT A8a peweH~R 
np~ onpeAeneH~~ ~Mnynbca KaOHa Itt COOT8eTCT8eHHO - A8a 3Ha-
4eH~ttR K8aApaTa nepeAaHHOrO ~Mnynbca: tl ~ t 2·8 AaHHOM MeTOAe 
aHan~tt3a OT6~panHCb Te C06~T~R, 8 KOTOP~X o6a 3Ha4eHHR COB
naAan~ s npeAenax 10 M3B /TaK Ha3bt8aeMbte 11 A~ttaroHanbH~e co-
6biT~R11/. nony4eHHble 3Ha4eHI-1R $OpM<!JaKTOp08 f+ ~ f np~-t8eAeHbl 
Ha p~-tc. 1. 3AeCb >Ke noKa3aH pe3ynbTaT n~t~HeHHOH annpoKc~Ma-
41-11-1 AaHH~x. Ben~-t4~Ha napaMeTpo8 HaKnoHa ,\+ H ,\ 0 np~8eAeHa 

8 Ta6n~4e. 

2/ B MOAenbHo-3aB~-tC~MOM aHan~3e 3aAasanocb n~HeHHOe pa3-
no>KeH~e $OPM$aKTOp08 no t. np~ 3TOM ~cnonb308an~Cb o6a 3Ha-
4eHI-1R K8aApaTa nepeAaHHOro ~-tMnynbca t 1 ~ t 2 .AflR 3Kcnep~-tMeH

TanbHbiX co6blntH cTpo~nocb TpexMepHoe pacnpeAeneH~-te 8 o6nacn1 
,Qan~T4a t 1x t 2 x Ev c pa3MepoM 6~-tH.a 10x10x20 M3B. o~H~, Ha-
XOAR~~-tecH Ha .rpaH1-14e o6naCT~, 061>eA~HRni-1Cb TaK, 4T06bl ~~c

no co6b1T~H 8 H~x 6btno He MeHbwe 20. 3To pacnpeAeneH~e 
annpoKCI-1M~po8anocb cooTBeTCT8YIOUll1M pacnpeAeneHHeM, nony4eH-
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F.(t) 
0 ~ E XP. l F.(Dl 

KJt3 + EXP. ll LLJ 

lD a/ 

0.6 

2 3 Lj 5 
t/m! 

F (tl HXP! 
F.(Ol 

1.4 ± 

I 6/ 

06 

2 3 4 5 . 12 

tim~ 
P~c. 1. /a/ 3as~ttc~MOCTb $OpM$aKTOpa f + oT KBaApaTa nepeAaH
Horo 4-~Mnynbca. /6/ - TO >Ke AnR $opM$aKTopa f. Pe3ynbTaT 
n~HeHHOH annpoKc~Ma4~1-1 AaHHbiX noKa3aH cnnowHoi1 n~-tH~eC\. 

nyHKT~pHaH KpvtBaH - pe3yflbTaT paC4eTa no MOAefll-1 penRTVIB~CT

CK~X sonHOBbiX $YHK4~H. • - T04Ka KannaHa- TpeHMaHa, o 
n~HeHHaH 3KCT.panonH4VIH Haw~-tx AaHHbiX s T04Ky KT. 

Ta6n~4a 

3Ha4eH~H napaMeTpos A 1-1 ,\ , nony4eHHble np~tt pa3n~4Hblx 
+ 0 

MeTOAaX o6pa60TK~ 

Hollep qxc.to 

'A+ "0 MetoA oopaoon• aKcnepa- COdYTHI 
•eKn 

Uo.rteJibHO-He3aBMCJUlW.A. 
aHaJIH3 I + II '19 000 O,O.If5 + 0,007 0,032 + 0,006 

.lliHORIWI liOAe.l• 
JlH&rOH& ... HHO COdYTRJI I + II '19 000 O,OJ6 + 0,007 0,0:311 + 0,008 

I 82 000 0,0'129 :!:. 0,006I O,OJJ7:!:. 0,~ 

To Ie , Bee co6~THJI II 68 000 0 ,0'124 :!:. 0,0055 0,0:3115 :!:. 0,0082 

I + II ISO 000 0 ,0'127 :!:. 0,0044 O,O:l4I :!:. 0,0067 

np~Me4aH~e. KoppenR~~R Me>KAY napaMeTpaMH ,\ 
0 

~ ,\+ COCTaBnReT: -~~.Q._ = - 1.5 
d,\+ 

2 r.. /CT,CX, 

0,'1 

I,25 

I,28 

!,02 

I,l5 
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H~M MeTOAOM MOHTe-Kapno C y4eTOM B~pameH~A /4/, /5/ ~ /13/. 
Ko3¢xll~~~eHTbl HaKnoHa A+ ~ A 0 ~ rpan~ ponb ceo6oAHblx napa-
MeT poe. 

AJ1fl npoeepK~ yCTOA4~BOCT~ pe3ynbTaTOB K pa3n~4HbiM Bbl-
6opKaM nOA06HbiA aHan~3 npOBOAI-1nCfl TaKme .Anfl 11 AI-1aroHanbHbiX11 

co6~TI-1A. B 3TOM cny4ae cpaeH~ean!-1cb AByMepH~e pacnpeAeneH~fl 
t X E I'. nony4eHHble 3Ha4eH~fl A+ 1-1 A 0 npttBeAeHbl B Ta6n~~e. 

YKa3aHHble e · HeA ow1-16K~ BKnl04aiOT , KpoMe cTaTI-1CTI-14ecK!-1x,TaKme 
CI-1CTeMaTI-14eCK!-1e norpeWHOCTI-1, B03HI-1KaiO~~e np~ eapb~poBaH~~ 

Kp~Tep~ee OT6opa co6~T~A ~ npo~eHTa ¢oHa. 
Pe3ynbTaTbl, nony4eHHble np~ o6o1-1x MeToAax aHan~3a ~ np1-1 

pa3n~4HbiX Bbl6opKax, cornacyiOTCfl MemAy co6oA. OH~ TaKme 
cornacyiOTCfl c Haw~M~ pe3ynbTaTaM~, nony4eHH~M~ Ha npeAea-
P~TenbHbiX CTaA~fiX o6pa60TK~ ."3 ,4.'. 6naroAaPfl T~aTenbHOMy 
y4eTy C~CTeMaT~4eCK~X 3¢¢eKTOB 6~na YCTpaHeHa HeOAH03Ha4-
HOCT b peweH~A Anfl napaMeTpoe A ; ~ · A 

0
, Ha.6ni0Aaewaf!cfl e npeA

eap~TenbHbiX pe3ynbTaTax. HccneAOBaH~e noeeAeH~fl ¢YHK~~~ x 2 

noKa3ano, 4TO ~MeeTCfl OA~H M~H~MyM, COOTBeTCTBYIO~~A np~Be

AeHH~M e Ta6n~~e een~4~HaM napaMeTpoe. 

3. 06CY~AEHHE PE3YnbTATOB 

3. 1. 06~~A B~A MaTp~4HOrO 3neMeHTa 

HcxOAfl ~3 BblpameH~fl /1/ . Anfl o6~ero B~Aa MaTp~4Horo 3ne
MeHTa 6bln O~eHeH BKnaA TeH30pHoro ~ CKanflpHOro ¢QpM¢aKTO-
pOB no OTHOWeH~IO K BeKTOPHOMY ¢opM¢aKTOPY f + · np~ 3TOM 
~cnonb3oeanacb n~HeAHafl MOAenb f + ~ 3Ha4eH~e A+ ' nony4eHHOe 
B AaHHOA pa6oTe. HaAAeHa Ben~4~Ha OTHOWeH~fl : \ fs /fJ= 0,03~0,02 
~n~ < 0,05 np~ 68% y.A.; \ fT/f+ \= 0,12~0,12 ~n~ < 0,24 np~ 
68% Y·A· 

3.2 . 3ae~C~MOCTb ¢QpM¢aKTOpa f OT t 

Ha p~c. 16 noKa3aHo 3Ha4eH~e ¢og_M¢aKTopa f, 3aAaeaeMoe 
COOTHOWeH~eM KT, ~ COOTBeTCTByiO~ee 3Ha4eH~e, nony4eHHOe np~ 
n~HeAHoA annpoKC~Ma~...,..., Haw~x AaHH~x. ·a npeAenax ow~6oK 3T~ 
3Ha4eH~fl cornacyiOTCfl. nyHKTI-1pHoA ni-1H~eA noKa3aH pe3ynbTaT 
pac4eTa no MOAen~, !-1cnonb3yiO~eA ¢opMan~3M penf!T~B~CTCKI-1X 

eonHOBblx ¢YHK~~A 1101. B~AHO, 4TO 3T a MOAen b He npoT~ eopi4~T 
3KCnep~MeHTanbHbiM AaHH~M · ~ COBnaAaeT C npeACKa3aH~eM MOAen~ 
KT. 

Ha p~c. 2 HaHeceHbl 3Ha4eH~fl napaMeTpoe A+ ~ A 
0

, nony4eH
Hble np~ aHan~3e n~HeAHoA MOAen~:~. np!-1BeAeHbl pe3ynbTa.Tbl AaH
HOro 3Kcnep~MeHTa ~ HeKoTop~x 3Kcnep~MeHTOB nocneAHero epe-

1() 

~ 

0.04 ··- ··~ ·-··-· ·-3 

Ao 

0.02 

0. 0.02 . 0.04 t. 0.06 0.08 

P1-1c. 2. 3Ha4eH~fl napaMeTpoe A~ ~ Ao n~HeAHoro pa3nomeHI-1fl 
¢oPM¢aKTopoa f ~ ~ f . 0 - pe3ynbTaT AaHHoA pa6on,i ~ pa-
6oT '1L' (e) ; '12 . (•) ; '13 (o) . X - 3Ha4eH~e napaMeTpa AIL, 
nony4eHHOe e Ke3-pacnaAax, 3aper!-1CTPI-1POBaHH~x e 3TOM me 
3Kcnep~MeHTe. BepTI-1 Kan bHafl 3awTpl-1xoeaHHafl o6nacT b noKa3hlea
eT cpeAHe-M~poeoe 3Ha4eH~e A: ~ ero ow~6Ky. rop!-130HTanbH~MI-1 
fl~H~fiMI-1 noKa3aHO 3Ha4eHI-1e AO' Bbi4~CneHHOe B pa3ni-14Hb1X MOAe
nflx: 1 - cooTHoweH~e KT /3awTp~xoeaHHafl o6nacTb yKa3biBaeT 
ero ow!-16Ky/; 2 - MOAenb, ~cnonb3YIO~afl AOnonH~TenbHoe ycnoe~e 

fl~HeAHOCTI-1 ¢opM¢aKTOpOB, 3 - MOAenb, OCHOBaHHafl Ha TeXH~Ke 

meCTK~X Me30HOB. 

MeH~, BblnOnHeHHbiX Ha AOCTaT04HO 6onbWOA CTaT~CT~Ke /l1· 1 ~fo
p~30HTanbH~e n~H~I-1 noKa3~BaiOT 3Ha4eHI-1fl napaMeTpa A0 , e~4~c
neHH~e B pa3n~4HbiX TeopeT!-14eCK~X MOAenfiX: 1 - COOTHOWeHI-1e 

KT; 2 - MOAenb, ~cnonb3YIO~afl anre6py TOKOB ~ AOnonH~TenbHOe 

yCflOBI-1e ni-1HeAHOCTI-1 ¢QpM¢aKTOpOB 114." , 3 - MOAenb, OCHOBaHHafl 
Ha TeXH~Ke mecTK~x Me30HOB '15 ' , KaK B~AHO ~3 p~cyHKa, Haw!-1 
AaHHble cornacyiOTCfl C npeACKa3aHI-1eM MOAeneA 2 ~ 3 1-1 HeCKOnbKO 

xyme- c MOAeflbiO 1. 

3.3. Beni-14~Ha .;(t) 

lt13 BblpameHI-1A /7 I ~ /8/ 6blnl-1 nony4eHbl cneAYIO~I-1e 3Ha4eHI-1fl 

napaMeTpOB .;(0) 1-1 A.: 

,;(0)=-0,10±0,09; A = 0,003 ±0,003; 
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· t · 

1 

-1,0 -0,5 0 

5 6 

' 1 

1--+-1 

~ (o) 
0,5 

[16] 

[17) 

(18] 

[t9) 

[II) 

[i Z] 

[ZO) 

[13) 

AAHHbiH lKCO. 

i,D 

P1-1c. 3. 3Ha4eHHe napaMeTpa ~(0), nony4eHHOe a 3t<cnepHMeHTax, 
BblnOI1HeHHbiX pa3!11-14HbiMI-1 MeTOAaMI-1: • - no I-13MepeHI-IIO OTHOWeHI-IR 
l'(K 1t3)/ l ' (Ke3); e - no I-13MepeHI-IIO nOI1RPI-13aUHI-1 MIOOHOB; 
0 - no I-13MepeHHIO nnoTHOCTI-1 pacnpeAe!leHI-IR B o6naCTI-1 AanHT~a. 

BepTHt<a!lbHbiMH cTpent<aMH yt<a3aHbl npeAct<a3aHHR pa3!1H~HbiX MOAe
ne~. noRCHeHHA CM. 8 Tet<CTe. 

Ha p1-1c. 3 npHBeAeHbl 3Ha4eHHR ~(0), nony4eHHble a 3t<cnepH
MeHTax, BblnOI1HeHHbiX pa3!11-14HbiMI-1 MeTOAaMH: MeTOAOM I-13MepeHHR . r . ll6·1s · 
OTHOWeHI-1~ WI-IPI-IH pacnaAa (K/13), qKe3) ,MeTOAOM I-13MepeHHR 
nOI1RPI-13aUHH MIOOHOB B KM3-pacnaAaX : 19 •20 / , 1-1 MeTOAOM aHailH3a· 
o6nacTH AanHTUa .'11 ' 13·' . 3awTpHxoeaHHaR o6nacT b not<a3biBaeT 
cpeAHe-MHpoeoe 3Ha4eHHe ~(0) 1-1 ero ow1-16t<y Ha 1978 r. /24.', 
CTpent<H Haeepxy yt<a3biBaiOT 3Ha4eHHe ~(0). Bb14HCileHHOe a pa3-
IlH4HbiX TeOpeTH4eCt<I-IX MOAeilRX: 1 - MOAeil b, HCnOilb3YIOlllaR OAHO
neTileBOe npH6nHmeHHe Af1R Hl-13t<03HepreTH4eCt<HX pa3nomeHH~ aM
nnHTYA '~11; 2- MOAeilb, npeAnonaraiOlllaR JlHHe~HOCTb $QpM$at<
TOPOB 1141 ; 3 - MOAeilb, I-1CnOilb3YIOlllaR an re6py TOKOB, npHOilHme
HI-Ie MRrt<I-IX nHOHOB 1-1 AHCnepCI-IOHHble COOTHOWeHI-IR /AC/ C OAHI-IM 
Bbi4HTaHHeM · ~ 2 / IAaHo cpeAHee 3Ha4eHHe npeACt<a3aHHO~ eenH4H
Hbl ~(0)=-0,17+0,17/; 4- Bb141-1CileHHR Ha OCHOBe pe!lATHBI-ICT-
Ct<I-IX BOilHOBbiX-$yHKLIH~ I 10 / : 5 - Bb14H CileHHR Ha OCHOBe TeXHI-It<l-1 
meCTKI-IX Me30HOB / 1&/ ; 6 - MOAe!l b, Y41-1Tb1BaiOlllaR TRmeilble t<Bap-
t<l-1 !23/ . 

AaHHble Hawero 3t<cnepHMeHTa xopowo cornacyiOTCR co cpeAHe
MHPOBbiM 3Ha4eHHeM ~(0) 1-1 C MOAeilRMI-1 3 1-1 4. 
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3.4. npoaept<a nOiliOCHbiX MOAeile~ 

B noniOCHbiX BblpameHHRX 191 H 1101 HaH6onee noAXOARliiHMH 
t<aHAHAaTaMH Af1A npoMemyT04HbiX OAH04aCTI-14HbiX COCTOAHI-1~ RB
IlAIOTCR xopowo H3BeCTHbl~ K*(890,f)Me3oH 1-1 K(110Q-1400,0+)-pe3o
HaHc, Ha Cyl!leCTBOBaHHe t<OTOporo HMeiOTCR Het<OTOpble yt<a3a
HHR !24/. noJ1b3yRCb BblpameHI-IRMI-1 I 11 I' Mbl nony 41-!Ill-1 3Ha4eHHR 
MaccM *= 680+40 M3B 1-1 MK= 760+70 M3B, 4TO nnoxo cornacyeTCR 
c MaccaMH yKa3aHHbiX pe3oHaHCOB. 3TO 03Ha4aeT, 4TO $QpM$at<To
Pbl AOilmHbl onHCbiBaT bCA 6onee cnomHbiMI-1 BblpameHHRMH, 4eM npo
cTaR noniOcHaR MOAenb: I11-16o AC c OAHHM Ob14HTaHHeM, t<at< npeAno
naraeTCR B MOAeill-1 1221, Ill-160 CyMMO~ nOiliOCHOro 1-1 AHnOJlbHOrO 
4JleHOB, Kat< npeAf10meHO B MOAeilH / 10/ , 

3 .5 . npaBHilO 1'11 = 1/2 

npaBHilO 1'11=1~ Tpe6yeT paBeHCTBa $OpM$at<TOpOB B pacnaAaX 
He~TpailbHbiX 1-1 3apRmeHHbiX t<aOHOB, B 4aCTHOCTI-1, paaeHCTBa 
napaMeTpoe A+ 1-1 Ao· 0AHat<o HMeiOl!IHeCR AaHHble no KM3-pacnaAaM 
nnoxo cornacyiOTCR MemAY co6o~ IAilR A0 HeT cornacHR Aame 
a 3Hat<el, no3TOMY npoeept<a 3Toro npaeHna a HaCTORlllee epeMR 
3aTPYAHHTei1bHa. 

3.6. 3aBI-ICI-IMOCTb $OPM$at<Topa f+ OTt 
1-1 eonpoc o fl-e-yHHBepcanbHOCTI-1 

Ha p1-1c. 1 1-1 2 npHBeAeHbl pe3yi1bTaTbl MOAei1bHo-He3aBHCHMoro 
aHailH3a $QpM$at<Topa f+ 1-1 ero IlHHe~Horo pa3nomeHHA. Ha p1-1c. 2 
t<pecTHt<OM o6o3Ha4eHa eenH4HHa napaMeTpa A~. nony4eHHaR 1-13 
aHai1H3a Ke3-pacnaAOB, 3aperHcTpHpoeaHHbiX B 3TOM me 3t<CnepH
MeHTe 1261: A~= 0 ,0306+0 ,0034. BepTHt<a!lbHaR 3awTpHxoaaHHaA 
o6nacTb not<a3b1BaeT cpeAHe-MHpoaoe 3Ha4eHHe 3Toro napaMeTpa 
1-1 ero owH6t<y. BHAHO, 4TO npHBeAeHHaA Bblwe aenH4HHa At 
XOPOWO COBnaAaeT CO cpeAHe-MHpOBbiM 3Ha4eHHeM H paCXOAHTCR 
npH6!11-13HTeJ1bHO Ha ABe CTaHAapTHble OWI-16KH C Be!1H4HHO~ A~, 
nony4eHHO~ a AaHHO~ pa6oTe. KonH4eCTBeHHO 3Ta pa3HOCTb co
cTaanReT: 

f+-A: = 0,0121.:!:0,0056. 

3To MomeT cnymHTb yt<a3aHHeM Ha B03MOmHoe HapyweHHe fl-e
YHHBepcanbHOCTI-1 B nOilyilenTOHHbiX pacnaAaX t<aOHOB. 

B CBR3H C np06JleMO~ fl-e-yHHBepcailbHOCTI-1 HymHO OTMeTHTb 
C!leAYIOlllee. 0Tt<PbiTHe T - nenTOHa 1-1 1-!MeiOl!IHeCR yt<a3aHHR Ha 
cyllleCTBOBaHHe APYrHx TRmenblx nenTOHOB !23,34/ npHeenH t< nepe
CMOTPY nOHRTHR YHHBepCailbHOCTI-1 OTHOCHTe!lbHO nepeCTaHOBt<l-1 
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3neKTPOHa H M~OHa; no eoepeMeHH~M B033peHH~M ,3TO He ~Bn~
eTe~ o6~HM Tpe6oeaHHeM TeopHH. Bo MHOrHx pa6oTax npeAnara
~Te~ KOHKpeTH~e MexaHH3Mbl, KOTOp~e MOryT HapywaTb 11- e -
yHHBepeanbHOeTb: HanH4He HOBoro THna B3aHMOAe~eTBH~, HeeHM
MeTpH4H~X OTHOeHTenbHO 3neKTpOHOB H M~OHOB /27 / ;eMeWHBaHHe 
e T~lKen~MH nenTOHaMH !2B I ; exeM~ eHMMeTpHH e npaBbiMH TOKa-
MH 129 ~ HapyweHHe M~OHHOrO KBaHTOBOro 4Mena, eB~3aHHOe 
e HapyweHHeM CP 1301 H TaK Aanee. 

B TeX 3KenepHMeHTanbH~X pa6oTax, B KOTOp~X HenoepeA
eTBeHHO H3Mep~~Te~ napaMeTpbl, eBfl3aHHble e 3neKTpOHaMH H M~O
HaMH, TaKlKe Ha6n~AaeTefl paeXOlKAeHHe MelKAY 3THMH napaMeTpa
MH Ha 2-3 eTaHAapTHbiX OWH6KH /M~-Me30aTOMHble H3MepeHH~ /31!, 
ynpyroe paeee~HHe 3neKTPOHOB H M~OHOB Ha npOTOHax 132~0THO
WeHHe WHPMH paenaAa 1(77 ->ev)/ l(rr->llv) H npoeepKa eOOTHOWeHH.fl 
ronbA6eprepa-Tpe~MaHa /33//. TaKHM o6pa30M, KaK B 3KenepHMeH
Tax, TaK H B TeOpHH HaKannHBa~Te.fl AaHHble, eBHAeTenbeTBy~

~He 0 HeyHHBepeanbHOeTH eeo~eTB M~OHa H 3neKTPOHa. Heo6xo
AMM~ AanbHe~wHe H3MepeHH.fl B 3TOM HanpaeneHHH, KaK B 3KenepH
MeHTaX e HOBbiMH 4aeTH~aMH, TaK H B 11 TpaAH~HOHHbiX11 3KenepH
MeHTaX, B TOM 4Hene H B paenaAaX KaOHOB. 

3.7. CpaeHeHHe e AaHH~MH APYrHx 3KenepHMeHTOB 
H e HaWHMH npeABapHTenbH~MH AaHHbiMH 

Ha pHe. 2 eMeeTe e peaynbTaTaMH AaHHO~ pa6oT~ HaHeeeH~ 
peaynbTaT~ Tpex APYrHx 3KenepHMeHTOB no H3y4eHH~ KM3-pae
naAOB. 0TMeTHM HeKOTOp~e oeo6eHHOeTH 3THX 3KenepHMeHTOB, 
OTnH4a~He HX OT Hawe~ pa60T~. 

B pa6oTe 1131 I eeeT n~~ KBaApaT I H3MepeHHe KM3-paenaAOB 
npOBOAHnOeb B eTpHMepHO~ KaMepe e BHewHHM M~OHH~M AeTeKTO
POM, KOTOPbl~ HAeHTH<)>H~Hpoean 10% eo6biTH~, Pa3AeneHI1e no 
MOAaM paenaAa KaOHOB npOBOAHnOeb, 8 OeHOBHOM, no KHHeMaTH-
4eeKHM KPHTepH.fiM, 

Pa6oTa 1111 /TeMHbl~ Kpy>KoK/ a~nonHeHa Ha 6ee<)>HnbMOBOM 
HeKpO BOM eneKTPOMeTpe, npH 3TOM perHeTpHpoeanaeb TOnbKO 
OAHa MOAa paenaAa KM3. npHMeeb APYrHx MOA paenaAa onpeAen~
naeb nyTeM MOAenHpOBaHH~ eo6~TH~. npH BOeeTaHOBneHHH HM
nynbea KaoHa Henonbaoeanoeb OAHO, MeHbwee peweHHe. 

B pa6oTe1121 6ee<)>HnbMOBbiM HeKpOBbiM eneKTpoMeTpoM perHeT
pHpoeanHeb see MOA~ paenaAa KaoHoe. HAeHTH<)>HKa~H~ 3neKTpo
HOB npOBOAHnaeb e nOMO~b~ OAHOenO~H~X CBHH~OBo-e~HHTHnn~
~HOHH~X nHBHeBbiX e4eT4HKOB, Henonb30BaBWHXe~ KaK noporo~e 
AeTeKTOpbl, npoBOAHne~ . aHanH3 TOnbKO TeX eo6biTH~, y KOTOp~X 
o6a peweHH.fl An.fl HMnynbea KaoHa eoenaAanH e npeAenax 20 M3B 
/TeMH~~ KBaApaT/. 
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CpaeHeHHe HawHx npeAeapHTenbH~x AaHH~x e OKOH4aTenbHbiMH 
peaynbTaTaMH noKaableaeT, 4TO eenH4HHa napaMeTpa A~ npaK
TH4eeKH He H3MeHHnaeb, TOrAa KaK BenH4HHa A0 H3MeHMnaeb 
B npeAenax OAHO~ OWH6KH /3/, EenH paeeMOTpeTb XOA <)>yHK4HH x2 

e aaeHeHMOeTH OT 3Ha4eHH~ napaMeTpoe A~ H A0 , BHAHO, 4TO 
Anfl A0 HMeeTe~ AOBOnbHO WHPOKH~ MHHHMyM, TOrAa KaK Anfl All+ 
OH 3Ha4HTenbHO ylKe, 4eM H 06o.fleH.fleTe~ yeT0~4HBOeTb 3TOrO 
napaMeTpa. 

Ha6n~Aa~~eee~ Ha pHe. 2 paexolKAeHHe MelKAY peaynbTaTaMH 
OTAenbH~X 3KenepHMeHTOB, npeBbiWa~~ee HX OWH6KH, MOlKHO 
06o~eHHTb nepe4HeneHH~MH BbiWe pa3nH4H~MH B MeTOAaX perHeT
pa4HH H o6pa6oTKH AaHH~x. CneAyeT OTMeTHTb, 4TO npHBeAeHHble 
Ha pHeyHKe AaHHble OTHOe~Te~ TOnbKO K aHanH3Y nHHe~HO~ MO
AenH <)>opM<)>aKTopoe. AHanH3 AaHH~x e npeAnonolKeHHH ena6o~ 

HenHHe~HOeTH <)>opM<)>aKTOpOB /eM. n.3.2/, B03MOlKHO, MOr 6bl 
npHeeeTH K ny4WeMy eornaeoeaHH~ 3KenepHMeHTOB. 

4. 3AKJ104EHHE 

Cy~eeTBY~H~ a HaeTOR~ee epeM.fl paa6poe e peaynbTaTax 
3KenepHMeHTOB no KM3-paenaAaM He noaeon~eT eAenaTb OAH0-
3Ha4Horo aaKn~4eHH~ no seeM pa6oTaM. no peaynbTaTaM aHanHaa 
MaTPH4Horo 3neMeHTa KM3-paenaAOB, npHBeAeHH~M a AaHHO~ 
eTaTbe, MO>KHO eAenaTb eneAY~He B~BO~. 

1. MaTpH4H~H 3neMeHT paenaAa eornaeyeTe~ e 4HeTo eeKTop
HbiM BapHaHTOM ena6oro B3aHMOAe~eTBHfl. 

2. H113K03HepreTI14eeKHe Teope~ 1-1 SU(2) x SU(2) anre6pa 
TOKOB RBnfi~Tefl xopowe~ exeMO~ Anfl OnHeaHI-1~ KM3-paenaAOB. 
nepeneKTHBHO~ ~Bn~eTefl MOAenb, Henonb3y~a~ <)>opManH3M pe
nRTI-181-ieTeKHX BOnHOB~X <)>yHK41-1~ 1-1 eAHH006pa3HO OnHe~Ba~~a~ 
3neKTPOMarHHTH~~ 1-1 ena6bl~ <)>opM<)>aKTOPbl KaOHOB. 

3. ~aHHble 3KenepHMeHTa eornaey~Te~ e KBapKOBOH MOAenbD 
HapyweHHR SU(~ -eHMMeTpHH. 

4. BxoAR~He e MaTpH4Hbl~ 3neMeHT paenaAa <)>opM<)>aKTop~ MoryT 
fibiTb OnHeaH~ AHCnepeHOHH~MI-1 eOOTHOWeHH~MH e OAHHM Hnl-1 fionee 
Bbi4HTaHHfiMH, 

5. CpaaHeHHe ¢opM<)>aKTopoa e Ke3- 1-1 KM3-paenaAax, H3MepeH
HbiX B AaHHOM 3KenepHMeHTe, yKa3biBaeT Ha B03MO>KHOe HapyweHHe 
-11-e -yHHBepeanbHOeTH a 3THX npo4eeeax. 
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