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I. B B e n e -H II e 

CpenHee BpeMSI )Kll3HH SIBnHeTCSI O)lHOfi H3 OCHOBHblX BenH'IHH, xapaKTepH3yIOmHx H8CTa-
-- . II/ 

oHn&Hble aneMeHT8pHbte '18CTHilbl, B p8MK8X COBpeMeHHOfi TeOpHH cnaobIX B38HMOIJ.eficTBHlf 

ynaeTcH B OllHHX cnyqanx nony'IHTb BeC&Ma TO'IHOe BhlP8)K8HHe 11.nsr cpe11aero BpeMeHH )KH3-

;l; ----' . = 
HH '18CTHII ( /I -M830Hbl) 1 B npyrHX - llOK8 nHlllb npHonH)K8HHbie oneHKH ( IT -Me30Hbl 

H npyrHe CHnhHO. B38HMO)l8f!CTBYIOmHe -'{8CTHllbI), 3H8HH8 cpe)lHHX BpeMeH )KH3HH '18CTHII ,oe-

3ycnoBHO,oyneT H800XOJ'.IHMO npH nocTpoeHHH oonee coBepmeHHOli ·TeopHH, OllHCblB8IOmel! pac

na11 '18CTHll, 0AH8KO H 0830THOCHT8nbHO K cero)lHSllllH8MY COCTOHHHIO TeopHH B03MOmHO oo

nee TO'IHOe H3MepeHHe cpe)lHHX BpeMeH )KH3HH '18CTHn npe11cTaBnS1eT oon&mol! HHTepec K8K 

onpe11eneHHe OJ'.IHOI! H3 B8)KHblX KOHCT8HT qJH3HKH sneMeHT8pHblX '18CTHll. 

QnpeneneHHIO Cp0)lHero Bp8M8J{H )Kl!3HH IT+ -M830H8 Oblll llOCBHmea pH)l paOOT/
2
-IQ/• 

IlocTHrHyTaH npH 3TOM TO'IHOCTb cpaBHHTen&HO HeBenHKa ( 1%). TTpH'IHHbl STOro KpOIOTCSI 

K8K B aeoon&lllOli CT8THC_TH'18CKOII TO'IHOCTll, TSK H B norpel!IHOCTSIX, CBSl38_HHblX C HanH'IH8M 

ecTecTaeanoro q,oaa - pacnana , conp0Bo)l(Jla10mero pacna11 

+ + 
H8 IT ➔ /I + JI H '18CTH'IHO HMHTHpyromero ero B ycnOBHSIX YKS38HHblX SKCnepHMeHTOB, 

HH)l(e OllHCblB8IOTCSI H3MepeHHH cpenaero BpeMeHH )KH3HH 
+ 

IT -M830Ha, BbmonHeHJ{bl8 Me-

TOllOM, ll03BOnHBlllHM cymecTBeHHO CHH3HTb YKS3SHHbl8 Bblllle CHCT8MSTH'l8CKH8 norpelllHOC

/ 11/ 
TH 

2. nocTaHOBKa SKcnepHMeHTS 

3KcnepHM8HTbl. ohlnH BblllOnHeHbl Ha ny'IK8 IT + -M830HOB C saeprHell 75 M 3B, BbIBe-

ll0HHOM H3 CHHXPOIIHKnOTpOHa naoopaTopHH SIIJ.epHblX. npooneM OIUIH (pHc, 1). Ily'IOK q,opMH-

posancsr CHC:TeMoll nnaq,parM H MarHHTHhIX nnaa, npoxonnn qepea 3SM8)llJHTen&, H IT + 
M830Hbl OCTaHaBnHBSnHCb B TOHKOM CllHHTHnnsrTope C'l8T'IHK8 c3 - AeTeKT~pa IT+ ➔ /L + 

pacna11a. Tonmnaa CllHHTHnnsrTopa C'leT'IHKS c3 (3 MM) Obtna ~b!OpaHa 6nH3KOI! K HOHH3a-

+ + + . 
IlHOHHOMy npooery 

TeM, 'ITOOhl 

+ 
romero /I 

+ 
/L 

+ 
➔ e 

/I -Meaoaoa, 06paay10muxcsr npn IT ➔ /I -pacna11e ( I MM), c 

-M030Hbl 3q,q,eKTHBHO OCTaHaBnHBanHCb B c3, a ll03HTpOHbl OT nocne11y-

- pacnana, HM0IOmHe 3HS'IHTen&HO oon&lllHII npooer, llOKH/18nH C'l8T'IHK 

C
3 

083 3SMeTHblX llOT0pb SHeprHH- CqeT'IHK C
3 

Obin OKpy)KeH C'l8T'IHK8MH C
2 

H C
4

, KO

TOpb18 cny)KllnH 'noBylllKOII' nnsr STHX ll03HTpOHOB, B T01ICTblX CilHHTH111ISITOpax C'10T'IHKOB 
3 . 

C211:C4 ( IIOx 110x55MM ) ll03HTpOHbl OCTSB1l.111IH 3HS'{HT81lbHYIO )'.1011!0 CBOell SHeprHH, 
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OcTallOBKll "+ -M830110B B C'l8T'IIIK8 c3 BbI.i:temmBCb aa11ocexyHJ:111oll cxeMOlt COBDa
/ 12/ 

J:18JIHll (Cl + C3 - C4) • HMnylll>CbI OT BC8X C'l8T'IHKOB ~Torpatj>BpoBanBCb Ha 91tpa11e 
/13/ 

cxopoCTJIOI"O DllTBny'!eBOI"O OCllBnnorpatj>a • Ha OCJIOBallBB BpeMe1111oro B &MllDHTyABOI"O 

a11anB3a 3TBX tj>oTOrpatj>Bll ObIDB oT06paBbI COObITBll ll' + ➔ /l + -pacna.i:ta B on:pe11eneao cpeA-

nee Bp8Mll lKE311H ll' + -M830Ba. 

OcHOBHbIM OTnH'IB8M OllHCbIBals!MOI"O M8TOAa peruCTpallBB ll' + ➔ /l + -pacna11a oT npa-

MeHllBWBXCR paaee ocnunnorpatjlx'!eCKHX M8TOAOB llBnll8TCll BCDODb30BalOle noBymKB llDll no-

3BTpOIIOB, B03HHlt8IOIIXB.X DpB /l + ➔ e + -pacna11e. 3TO D03BOnlleT OTA8DBTb HCTBIIHbI8 

COO bITJrn .. ll' ;°" ➔ /l + -pacna11a OT HMBTBPYIOIIXHX BX cny'!l!8B ll' + ➔ /l + ➔ e + . -pacna11a, 

+ 
KOI"J:111 BMDYDbCbI OT ll' + - H /l - M830HOB pasnenellbl CTOn& Ml!DbIM Bp8M8118M 

( ' 6 11cex), '!TO ORB cnBBalOTCSI B OABII BMDYIIbC 118 9Kpaa:e OCllBnnorpa,jJa. KpoMe Toro, 

BCD8ACTBB8 Manoll TODIIXBlll,I C'l8T'{Hlt8 C
3 

BMDYDbCbI OT D03HTpOHOB B 9TOM C'!8T'IIIK8 cy

IIX8CTB8HJIO Me.H&me no 8MD/Il1Ty11e, '18M OT /l + -M830HOB. 3To ASeT B03MOlKIIOCTb no.i:111-

Bll'l'L BepOHTIIOCTb OWllOO'IHOil perHCTpAX{HH µ + ➔ e + -pacna.i:ta lUIK "+ ➔ µ + -paCD&jla 

euxe B aecxoru.x.o pa3. PaC'l8TbI ,BbIDODH8H.Hble. llpJI npoeKTBpOBllllHH OllllCbIB88MOll ycTaHOBK.H, 
, + 

noxasanll, '!TO B npBHSITOll DOCT8HOBK8 ODbITa cneAyeT OlKHAl!TL DOASBlllitHH.ll tj>o11a OT /l ➔ et; - -. · .. · . .. -5 
·pacna11a 6onee '18M Ha ABS_ nopll.llU B8nH'IHHbI, T.e •. AO YPOB!Ul 11]1)1{8 10 _. 

3. H3M8p811Bll 

UenLJO npoB8A8HHbIX 9KCD8pBM8HTOB IIBllllDOCb Ke.K onpe11eneHHe cpe1111ero BpeMeHJI 

lKH311ll ll' + -M830H8, Te.K B Jl3)"18HH8 B03MOlKIIOCT8ll M8'r'OAa. noaTOMY B nponecce ll3Me

peaull pel!Cli:M paooTLI annapaTypbI mapoxo Bap&apoBancSI. BLinP npo113se11e110 tl>ororpatj>11po

Ba1111e OCilllnnorpaMM Dpll pa3nH'IHOll llHT8HCllBHOCTB nyua · ll' + -M830IIOB ( OT 2 AO 20 oc

T8HOBOK B ce&-) B Dpll pa3nH'IHbIX CKOpOCTSIX pa3B8pTKB OCilBnnorpatjla (oT 30110 I0011cex/cM). 

nm1 onpenen8HJlll cpe1111ero Bp8M811B )KH311][ ObIDO BCDOm.30BaHO 17 TbIC. ~TOrpatj>ull, nony

'18llHbIX Dpll CKOpOCTllX pa3B8pTKH 30 H 40 acex/cM. 

BpeMeaaasi: xanuopoBKa ocnunnorpatjla npouaso1111nacL aenpepLIBllO B nponecce usMe

peanll nyTeM perucTp&llllll 118 OAHOM ll3 ny'!ell CBHYCOBll&DbllOI"O cur11ana OT C'l'll0Hllll3Hpo

BaJIHOI"O KBapll8B~I"O reaepaTo,pa c 'ISCTOTOll 100 Mrn. 3Ta 'l&CTOTa no11.i:1ep:1KHBanacL CTa

-5 
OHDLHOll C TO'IHOCTLIO 10 • HapHAY C yxaaa1111oll Kan116pomcoll nepBOAH'leCKH DpoK3BOAK-

nae& xanH6poBKa scex ny'lell 

11oro curaana. 

ocnunnorpatjla nyTeM noAa'IH 11a HHX roro )KS c1111yco11.i:taDL-

ITpocMOTp_ nony'l8JIHbIX tjloTorpatj>Hll DOK83Bn, '!TO B 50% cny'laeB JIil JIHX BHAHbI HM

nynLCbI OT C'l8T'IBK8 8JITHCOBDl!ll8JIKll C4 (aTB COObITHSI 118 ObIDB OT6pome11bl cxeMoll coBna

jl8JIHil BCn8):ICTBll8 11eatj><l>e1tTHBHOCTH CX8Mbl Mll 11e6on&mBX BMnynLCOB C'l9T'IKKa C4). 8 

25% OCTHBWHXCSI cny'lll8B OTCYTCTBOB8n BBAHMbll! BMDYDbC OT µ + -M830Ha. nocne.i:111ee 

COOTB8TCTBy8T OlKHASeMOMY 'IIICDY COObITBl! ll' + ➔ fl, + -pacna.i:ta, B KOTOpbIX KMnynLCbI OT 

4 

l 

"+ - B µ+ -M830HOB paa.i:1ene11&1 CTODb MSnbIM -KHTepBanoM BpeM8HK, '!TO' OHK CDHBlllOTC: 

B Ollllll HMnyn1,c Ha 9Kpaae ocnunnorpatjla. Yxaaaaa:ble Bblme co6bITHll 6btnll IIC:\{DIO'l8Bbl ll3 

nan1,ael!mell o6pa6oTKH. OcTaamaec.11 · 6, 7 ThIC. cny'!aea 6&m11 x.nacc11tjlnn11poaaabl no 4 Tnna, 

OC!lll~orpaMM ( pnc. 2). Ha acex 9THX oc;nnnorpaMMaX HM8IOTCll OllllOBpeMeBBble llMnyn1,c 
+ . -

OT ll' ;-Me3_0118 B C'leT'IHKSX C
1
,C

2
,C

3 
ll OTCYTCTByeT OllBOBpeMeBBb!l! HMnyn1,c B C'!eT'lll 

Ke c 4•, '!TO CBllll8T8DbCTByeT 06 OCT8HOBKe 1T + - M830H8 B C'l8T'IUKe C
3

• 

Tnrr 'a' (pnc.· 2a) - B C'l8T'IHK(:! c
3 

saperucTpnpoaaabI Tp.n_ rrocne11oaaTen&ao pacnom 

)K8BHbI.X nMnyn&ca, n11TeprrpeT11pyeM&1e KaK "+ :.. µ + ➔ e + -pacnall, npn'!eM onaoapeMeHa 

C Tp8TbUM l!MnynLCOM ( D03HTpOH. OT /l + ➔ e + -pacnana) noHBnS18TCSI HMnyn1,c II B OABOM 

ns C'!eT'!HKOB noaymKn (C
2 

unu c
4

). 

Tun '6' (pnc. 26) - B C'leT'IUKe- ·C
3 

BUllHhl ABS BMnyn&ca, 8 B C'l8T'll!KaX noBylllKB 

HMrryn&toB aeT. 3TOT c.ny'!al! COOTB8TCTByeT "+ ➔ µ + -pacn{iAy, KOI"Aa µ + ➔ e + -pacnall 

_ npOlICXOAUT B BHT8pB!lne ape Mean, npeBbIW8IODXeM J:IIIllTenhHOCTL pasaepTKll OCI(HDnorpatjla, 

lI UMnyn1,c OT Il03lITp0B8 ae BUA8H aa OCI(UnnorpaMMe. 

Tun 'a' (pnc. 2a) - B C'!eT'IHK8 c3 BHllllbl ABa l!Mnyn&ca, nocnellHHll H3 KOTOpbIX co 

npOBO)Kjl88TCSI OjlHOBpeMeHHbIM.HMnynLCOM B C'leT'IUKaX noaymxu. Taxne cny'lan HHTepnpeTH 

py10TCS1, B ocaoaaoM, KaK tr+ ➔ µ + ➔ e + -pacna.i:t, xor11a · HMII)'nhCbt OT tr+ - 11 p. + -ME 

30HOB cnHBHIOTCll B OABH ( CM. Bbtllie), a BTopoll BHABMb!l! l!MnynLC C'l:eT'IBKa c3 BbI3BaH' Il() 

3UTpOHOM OT /l + ➔ e + -pacna.i:ta •. C10.i:1a )Ke OTHOCSl'l'CSI II pe.i:tKUe CDY'!Sll . ll' + . ➔ µ + -pacna 
+ +-

Aa, 1tor.i:ta " -Mesoa oCTaaaannaaeTcH _aa rpaauue C'leT'IBKa .c
3 

n µ -Meson 11aeT 3a, 

MeTabill curaan xaK B c·'!eT'll!Ke c
3

, TaK n B noaymxe. 

Tnn 'r' (pnc. 2r) - OTnB'!SeTCSI OT Tnna 'a' TODLKO TeM, '!TO Ba 4-M ny'le OTCYT

CTByeT TpeTull BMDyDbC OT C'l8T'll!Ka c3. 3TB c~y'laH COOTBeTCTBYIOT "+ ~ µ +·➔ e + -pacna

AY, Kor.i:ta BMnynLc OT aneKTpoaa pacna.i:ta B C'!eT'IHKe c3 HaCTODLKO Man, '!TO.OH ae BlI• 

11ea aa oc1t11nnorpaMMe. 

Pacnpeneneane OTo6paHBbIX C06blTHfi 110 nepe'lncneHHbIM BblllI8 TIIDSM npnaeneao B 

'•Ta6mme I. 
'-..__ 

~- _ Ta6nuna 

~H n. a· 6 B r 

Ko~o 298. 5876 200 304 
cnyqae~·-~ 

~ \ . 

nnll acex OTo6paHHbIX~6bITBll 6&,n npoaenea BpeMeHBOl! II 8MilnHTYAHbill aaanus HM-

nynLCOB. B K8'18CTB8 Kam16poari"l:~x pacnpe.i:teneanl! 6blnll ncnonb30B8Bb1 pacnpelleneHl!H, 

aal!neaa&1e Jtnll co6wTnll Tnrra 'a'. nm1Tyl1Hbie cnexTpbI l!Mnyn&COB OT µ + -Me30HOB n 

D03BTpOHOB B C'!eT'll!Ke c3 oKaaannc& B ~epeKpbIBalOillllMHCSI. Cpaaaeane HX co cneKTpaMn, 

5 



H3M8p8HHl,IMll )lnSI c66blTHll Tnna 'B', noKa3ano, -'!TO cny'l8B 's' COOTBeTCTBYIOT B OCOOB

HOM perncTpaimn µ + ➔ e + -pacnaJla, a ae tr+ ➔ µ + -pacnaJla. B cny'laRX '6' B "r" 

cneKTpbl _BMnynbCOB COBnann C Kann6pOBO'IHbIMB. nm1 onpe)leneamI cpeJlHero Bp0M0Hll l!Cll3-

Hll 6bmH HCJlOIIb30BaHbl co6blTHSI THna "a.' •5• H 'r". Pacnpe)leneHHe co6bITHll no BpeMe

HBM pacna)la npHBC)leao aa pnc. 3. 

KaK BH)lHO H3 3Toro pHCYHKa, q,oa, CBSI38HHblll C /' + ➔ e + -pacnanaMH, B HaIII8M cny

qae oKa3ancSI HBMHoro MCHbIIIHM, '10M B npe)lblJlYIIIHX pa6oTaX. Aaann3 BCCX 17,6 TblC. q,o-
Torpaq,all noKa3an TaK)Ke, '!To_ q,oa OT tr + ➔ µ + ➔ e + -pacna)la ff+ -M030HOB1 OCTaHO -

tr+ -M030H, SIBJUl0TCsr BHBIIIHXCSI? cqeT'IHKe c
3 

paaee, qeM npnmen perncTpnpyeMblll 

npeae6pe)KHMO ManbIM; ae 6hlno 3aperncTpHposaao HH OJlHoro noJ:106aoro cnyqasr B HHTep

Bane ( ~ 120 '.;. 0) aceK. 

4. Pe3ynbT8Tbl ll3MepeHHll 

nnsi onpeJ:1eneHHS1 cpeJlaero BpeMeHH - )Kll3HH tr + -Meaoaa r;, + rBcTorpaMMa, npnse

JlCHHasi Ha puc. 3, annpOKCHMHpOBBll8Cb _3KCllOH8HllH8nbHOll 3BBHCHMOCTbIO X 
2 

-M8TOA0M. 

KaK Bll)lHO H3 pnc. 3, 'B o6nacTH MMblX BpeMeH )Kll3HH 'IHCno cnyqaeB ff+ ➔ µ + -pacna)la 

6blCTpo YMCHbIII88TCSI. ITpH'IHHB sTOro 3BKnIO'Ul8TCSI B TOM, '!TO IIpH ManblX Bp0M8HHbIX HH_-
+ _, + 

Tepsanax Me)K):ty llMnynbCBMB OT ff - B µ -M830HOB 3TH llMIIYIIbCbl cnHBBIOTCSI B O)lHH 

HMnynbC Ha .ocnnnnorpaMMe. Pac'!8Tbl, BblIIOnaeHHbl0 npn pa3nH'!HblX BP0M8HHblX OTC8'1KBX 

to 

rff+ 

( T.e. AnSI t > to ) ;noKa3ann, '!TO CHCT8MBTH'l8CKH0 norpeIIIHOCTH B onpeJleneHBH 

CBSI3BHHbI0 C yxaaaJIH_blM_ sq,q,eKTOM, llC'103BIOT npn to > 15 HC8K. 

·npn_ Bhl'IHCneHHn rtr + BapbHpOBMCSI T8KJK8 mar rncTorpaMMbI (3 H 6 aceK). Pe-

3ynhTBTbl npH 3TOM OKaaanHCb O)lHH8KOBblMB. HallACHHoe cpe)lHee BpCMSI )Kll3Hll 

30H8 paBHO 

tr+ -Me-

I 

l) 

1' ,, 

;,. 

'1~ 

ii 
11· ,,, 

/: ,I 

111 , 
'. ) 

,J 
r/ 
'I 
} 
) 
V 
1' 
/' 
I 

/r 
rtr+ = (25,85 ± 0,35), / 

,, 

/ 1/ 

I' 

I / 
'IT06bl oneHHTb- snmrnne Ha nony'l0HHblll peaynbTaT q,oaa, CBSI3BHHOro C co6blT~MH--

/ 
THlla "B ", OT6pomeHHbIMH HBM11 paaee, Ho HBnSIIOIIIHMBCSI OCHOBHbIM HC!rO'IHBKOM <j)oirn B npe-

- / 
AhIAyIIIHX nccneAOBBHHSIX, BenH'IHHB r + 6blna onpeAeneaa C BCll0llb30BBHHeM BC0X co6bl-

tr ✓ 

THll (THllbI "a' - 'r'). ITpu 3TOM B annpoKCHMHpy10my10 3BBHCBMOCTb _6,,£n BB8)l0H BTOpoll 
y 

3KCilOH0HllH8llbHhII! 'ln0H, Y'IHTblB8IOIIIHll µ+ ➔ e + -pacnaA, ITorpem~OCTb H8i!Jl0HHOro Ta-

KHM M8TO)l0M Bp0M0HH )K}l3Hll ff+ -M030Ha 3HS'IHT0llbHO B03~~na: 

r + = ( 26,35 + 0,55) acex. 
tr - ✓ 

/,,J 

CpaBHCHH0 nonyqeHHblX HaMH )lBHHblX C 

BeneHo s Ta6nH!le 2. 

peaynhTaTaMH npeAbI)lymHX 

/ 
nccneJlOBaaan npo-

6 

I 

t 
f 
I 
1, 

J, 

i 
'f 1: \· 

() 
f,! 

I 
'J: (',' 

f 
'j 
[1/ 
·!. 

naHHbl0 0 B8nH'IHH0 'tr+ 

Pa6oTa 

Martinelli, Panofsic) 2 / 

Kraushaar, Thomas;· Henr) 3 / 

Chamberlain, M9.Jley, Steinber
ger, Wiegand /4 , 

/5/ 
Koao)laeB, MapKoB, TSinKHH 

Jakobson, Shultz, Steinberge) 6/ 

Wiegand/ 7 / , 

Kraushaarj"-s/ 

// /9/ 
Durbin, Loar, Havens 

./_,," 

✓-✓ 

Ashkir( Fazzlni, Fidecaro, 
Goldschmld~ Clef?!1ort, Lipman, 
_.Merrison, Pauli 10 • 

/ HaCTOSIIIIaSI pa6oTa · 
/ 

T a 6 n H n a 2 

• no11y'ICHHbl8 K KOHUY 1984 r. 

r • ff+ 1 HCCK MeToJl 

19,7 
+ 1,4 

1,7 <l>oTonnacTHHKH -

16,5 :!: 3,3 Ocu1111norpaq, 

26,5 :!: 1,2 

29 '+ 7 SneKTPOHHKB -
25,4 -~ 1, 1 

26,0 + 1,3 Ocnnnnorpa<j) -
25,3 + 3,3 -
24,4 + 1,8 .. SneKTpoanKa 

25,46 :!: 0,32 Ocnunnorpaq, 

25,85 + 0,35 , 

B aaqane 1965 r. HBMH 6blnH npOB8A8Hbl H3M8p8HHSI r tr+ YCOB8pIII8HCTBOBBHHblM Me-

TO)lOM: B ocunnnorpa<j) 6bln11 AOnonHHTCllbHO BB8)l0Hbl MeAn0HHbI0 pa3B8p:l'KH, no3BonHBIIIH0 

perncTpHpOBBTb neno'IKy tr+ ➔ µ + ➔ e + -pacnaAa ··c 3!p<p0KTHBHOCTb10, 6nn3KOI! K 0AHHBU8. 

B HBCTOSIIII80 Bp0MSI B8)l8TCSI o6pa60TKB OKOno 1 MnH. ocnnnnorpaMM; 

B 3aKn10qeHne nonb3yeMCSI cnyqaeM no6naro)lapHTb B,M. KyThHHa, n.H, riony6o~p11-

H0By H M, CroaoBy 3a· noMomh B pa6oTe. 
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