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/2/ /1/ 
CornaCHO I"IUIOTeae CaKypan ( CM, TaK)Ke ) 1 BeKTOP-

Hhle Me3OHhl p , <,J n ¢ aaHnMaIOT B cjJnanKe anpoHOB nono)KeHne, 

aHanornqHoe nono)KeHn10 cjJoToHa B aneKTponnHaMnKe, TTpennonara-

eTCSI, qTo aaanMoneiiCTf!llS! p - , <,J - , ¢ -MeaoHOB c anpoHa-

Mll q>yHJ:laMeH·'ranbHbl ll CllllbHbie aaanMoneiiCTBllSI anpOHOB SIB1ISIIOT-, 

cg nposianeHneM 9TllX Tpex cjJyHnaMeHTanbHhIX B3allMOJ:{eiiCTBnii. 

C npyroii CTOpOHhl, p 0 - , <,J- 1 <p -Me3OHhl Ba)KHbl nnsi no-

. . (H /3/ 
HllMaHllSI 91IeKTpOMaI"HllTHOii CTpyKTypbl HyK1IOHa aM6y' cf>pa-

/4/ . 
aep n cf>ynKo ) • KaaHTOBhie q11cna 9Tl!X Me3OHOB ( C =-1, P~l, l=l) 

coanana10T C KBaHTOBblMll q11cnaMn q>OTOHa, IlO9TOMY B03MO)KeH 

npsiMoii BllpTyanbHhlii nepexon BeKTOpHblX Me3OHOB p O , <,J , ll <p 

B qJOTOHhl ll Hao6opoT, <f>oTOHhl ,QO1I)KHbl B3al!MO,QeiiCTBOBaTb c HyK-

1IOHOM cornacHo nnarpa~Me, nao6pa)KeHHOii Ha pnc. 1. Han6onee 

npS!MbIM cnencTBlleM BllpTyanbHOI"O nepexona V .-:_ .y ( V = p O , <,J, <p ) 

S!BlIS!eTCSI pacnan BeKTOpHOI"O Me3OHa Ha 91IeKTpOHHO-IlO3llTpOHHyIO 

(nnn MIOOHHy10) napy 1rnn o6paaoaaHne BeKTOpHhIX MeaoHoB npn 

CTO1IKHOBeHnn 91IeKTpOH-IlO3llTPOH ( H~ BCTpeqHbIX nyqKax), 

B CBS13ll C ll31IO)KeHHblM anonae ecTeCTBeHHOii Ka)KeTClI rnno-

Tea a o npeo6nana10meii ponn p 0 - , (,J - n <p -Me3OHOB B 91IeKTpO-

MaI"HllTHhIX B3allMO,QefiCTBlllIX anpoHOB ( TaK Ha3bIBaeMalI MOJ:{ellb 

. /5/ 
BeKTOpHofi ,QOMllHaHTHOCTll (renn-MaHH n 3axapnacea , H. Kponn, 

T. nn, E, 3yMnHo 
161

). CornacHo 9Tofi MO,Qenn, aaanMo,QeficTane 

q>OTOHa c 1II06hIM anpoHOM nponcxonnT nocpe,QCTBOM BnpTyallbHOI"O 

, nepexona q>OTOHa B BeKTOpHblll Me3OH V ( V = p O , <,J, <p) , KoHcTaHTa 

CBlI3ll g Vy BeKTOpHOI"O Me3OHa V C q>OTOHOM llMeeT Ba)KHOe 

3HaqeHne ,Qll'ii IlOHllMaHlllI uenoro pgna lIB1IeHnfi: aneKTpoMaI"HllTHbIX 
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qiopMq>aKTOpOB HyKnOHOB H nceB):IOCKam1pHbIX M93OHOB, pa!IHaUHOH

HbIX pacna!IOB Me3OHOB H T,!I, Haa6onee np11Mofi cnoco6 onpeJ:1eneHHll 

KOHCTaHTbl CBll3H g Vy OCHOBaH Ha H3MepeHHH BepOl!THOCTH npo

uecca V ➔ e + e -
+-

ilaHHal! !IHCCepTaUHll nOCBl!llleHa SKcnepnMeHTanbHOMY nccne-

!IOBaHHIO sneKTpoH-n03HTpOHHbIX pacna!IOB p O - H <p -Me30HOB, 

reHepnpoBaHHblX B peaKUHH TT -p ➔ p 0 (¢,) n npn PTT-= 4 fsB/C, 

B !IHCCepTaUHH MOlKHO ycnOljHO BbI):lenHTb TPH 'laCTH! 1) pa-

60Tbl no KHHeMaTHKe pe3OHaHCOB, 2) MaTeMaTH'leCKOe o6ecne'!e

HHe H MeTO!IHKa 3KCnepnMeHTa H 3) 'MeTOJ:IHKa o6pa60TKH H pe3ynb

TaTbl HCcne):IOBaHHll pacna):IOB p O (¢,) ➔ e+e-, nepBbie !IBe 'laCTH 

HMe!OT B OCHOBHOM MeTO!l!i'!eCKHll xapaKTep, H l{X pa3pa60TKa 6bI

na HHHUHHpOBaHa He06XO!IHMOCTb!O pemeHHll Pllll? B,onpocoB, BO3HH

Ka!OllIHX npH _H3y'leHHH sneKTpOMaI'HHTHbIX pacnanoB pe3OHaHCOB, 

B n e p BO ii: I' n a Be H3ilaraJOTCll pa60Tbl no KIIHeMaTnKe 

pe3OHaHCOB, 

Ecnn yron pa3neTa pacna!IHbIX 'lacrnu 1 · n 2 

('!aCTHllbl 1 H 2 -yy,e+e- ,µ+µ-,TTy, TTTT ) .H3Mep11eTC51 C 60-

nee BbICOKofi TO'IHOCTbJO, '!eM sHepr1111 E 1 , E 2 STl!X 'laCTHU, TO 

OTHoc1rTenbHa£1 oma6Ka onpeJ:1eneHH51 nopeau-qiaKTopa y = E / m pac

naJ:1a10meroc11 pe3oHaHCa MOlKeT 6b!Tb B HeCKOnbKO pa3 Me!Ii,me 

OTHOCHTenbHOll OllIH6K!i MaCCbl 

m = L ( E I + E 2 ) 2 - (PI + p' 2 ) 2 J I /2 ( 1) 

pe3oHaHca X /21/ 
3qiqieKT yny'lmeH1151 TO'IHOCTH oco6eHHO 3aMe-

reH B cny'!ae, Korna pacnanaoe yrnoBoe pacnpeneneH11e onHCbrna

erc11 BbipaJKeHHeM 

W(0*)=Sinn0* (n:?l), 

rne 0*=(px, " ➔* p I H Px- HMnynbc pe3OHaHca B na6opaTop-

HOH CHCTeMe, p* I HMnynbc onaoii: H,3 pacna!IHb!X '!aCTHll B CHC-

TeMe noKOll pe3oHaHca, 
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Ecna pe3OHaHC X pOJK):laeTCll B !IBYX'laCTll'IHOll peaKUH!i, 

HanpnMep TT- p ➔ XN ( N - HefirpoH HnH 6onee THJKenb1ii: 6apHoH), 

TO nopeHu".'"qiaKTOp pe3oHaHCa X B C!iCTeMe U9HTpa Mace ( TT - p) 

3aKpenneH B Toii: JKe Mepe, B KaKofi 3aKpenneH HMnynbc nana10mero 

TT- -Me~oHa, KaJKitOMY 3Ha'leHtt:"l MaCCbl 6apHOHa N COOTBeT

CTByeT CBOe 3Ha'!eH11e nopeHu-qiaKTOpa y pe3oHaHca X , 11 no 

cneKTpaM y MOlKHO pa3):len51Tb peaKUHH TT-p ➔ XN (Heii:Tpoa) H 

TT - p ➔ XN ( 1236) H T,n, Ecna ycTaHOBneHa Mace a 6apaoaa N , 

TO MOJKHO Bbl'IIICnHTb Macey pe3oHaHca X no qiopMyne 

m'=E 0 y*-y'E~(y* 2 -l)+m:, (2) 

rne E 0 - nonHaH sHepr1r11 B c1rcTeMe ueHTpa Mace ( TT - p) , y" -

nopeH~-qiaKTop pe3oHaHca X B STOll C!iCTeMe, B qiopMyne (2) 

Y'IHTbIBaeTCl! BCll H3B9CTHal! HHqiopMaUllll O pOJKiteHIIH H pacnane 

pe3oHaaca (saepr1rn H Macca nana10meii: ~aCTHUbI, Macca '!aCTHUbI -

MHllieHH, SHepr111r H yrnbI BbineTa pacnaitHbIX '!aCTIIU II 6onee Bbl

COKOe pa3pemeH11e J:1n11 nopeHu-qiaKTopa), nosToMy pa3pemeaae 

no Macce m MOJKeT 6bITb B HeCKOnbKO pa3 Bblllie, '!eM pa3pe-

meaae no Macce m • 

11cnonb30BaHHe nop(lHU-qiaKTOpa OKa3bIBaeTCl! none3Hb!M TaK
/22/ 

JKe B cny'lae Tpex'laCTH'!Horo pacna!la 

ilnH BOCCTaHOBneHH51 MaCCbl Y3KOI'O pe3OHaHca, PO!IHBllieI"OCl! 

B !IBYX'laCTH'IHOll peaKUIIH, HanpHMep, irp ➔Xn,X ➔ yy,e+e- H npH 

p TT-"' const , nocTaTO'IHO 3HaTb yrnbI Bbmera pacna!IHbIX 
, • /23/ 

'!aCTHU Ii 3Hepr1r10 E O!!HOII H3 STHX 'laCTHU ' 

m"=E',f((J,(Jm), (3) 

rne f ( 0, 0 m) - 1r3BeCTHa11 <pYHKU!ill yrna pa3nera () I{ MHHHManb-

Horo yrna pa3nera 0_ pacnanHbIX 'laCTHU, Yron () ~ MOJKeT 

6bITb onpenenea H3 pacnpeneneHHll no yrny pa3neTa () • EcnH 

p?cnanaoe yrnoBoe pacnpeneneH1re on1rcbrnaerc11 Bb1paJKeHHeM 

W(0*)., cos n 0* (n>l) , TO pa3perneHHe no Macce m 
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MOJKeT 6hITb 6onee BbICOKl!M, 'leM pa3pe1JieH11e no Macce -m 

¢yHKUl!SI nnoTHOCTI! BepOSITHOCTI! w ( 0, f3) !WSI yrna pa3ne-

Ta 0 <pOTOHOB OT pacnaiw Ha 2y 6eccnuHOBOli 'laCTl!Ubl X 

npu 3aMeHe nepeMeiIHhIX 0 ➔ ,;=Sin (0/2) / Sin ( 0m/2 ) rrpeo6paayeT

csi K BHJ:IY w (,;, y) "' »' (,;) t npaKTH'leCKH He 3aBl!CS!lJieMy 

(npu 6onblJIHX 9HepI'HSIX) OT CKOpOCTH f3 (nopeHU-<paKTOpa y) 

'laCTHUbl X • Hcnonbaysi <pyHKUHJO w (,; 'y) • MOJKHO neI'KO no-

ny'lHTb cpyHKUHH nnoTHOCTH BepOSITHOCTH H cpyHKUHH pacnpeJ:{eneHHSI 

J:lnSI OCHOBHb!X napaMeTpOB, xapaKTep11ayIOlJil!X pacnaJ:1 X ➔ yy 
/24/ 

3HepI'HSI peaoHaHca X • pOJ:ll!BlileI'OCSI B J:IBYX'laCTH'lHOli 

peaKUIIII, Hanp11Mep, 17 - p ➔ X n • X ➔1 + 2 • onpeJ:{ensieTCSI B OCHOB

HOM yrnoM BbmeTa 0 x = ( p' 
17

, "p') a Toro pe3oHaHca II cna6o aa-

B!IC!IT OT Macchi pe3oHaHca X • Yron pa3neTa pacrraJ:1Hb1X 'lac-

T!!U 1 H 2 aaB11c11T OT MaCCbI pe3oHaHca X: Sin(0/2)=,;Sin(0m/2)=,;,m/E. 

KaK BIIJ:{HO 113 nocneJ:{Hero BblpalKeHl!SI, Han11'1He 3aMeTHOli lil!!pHHbl 

y pe3oHaHca X np11BeJ:1eT K J:{ononHHTenbHOMY pa3MbIT!IIO pacnpe

J:1eneH11si no yrny paaneTa 0 • np11 HJ:1eHT11cp11Kau11u peaoHaHca 

X 9TO IJa3MblTl!e MOJKHO y'leCTb, yBenH'lHB OIJIH6Ky !13MepeHHSI 

yrna 0 Ha COOTBeTCTBYJOlJIYJO Benl!'l!!HY, 

BO BT Op O li I' n a Be o6cyJKJ:{aJOTCSI HeKOTOpbie oco6eHHOC

TI! 9~cnep11MeHTaIIbHOli ycTaHOBKH, COCTOSimeli 113 J:IBYX !IJ:leHTl!'lHb!X 

KaHanoB, BKnJO'!aIOlJil!X !ICKpOBbie KaMepbl C BemeCTBOM II n11BHeBbie 

'lepeHKOBCKl!e cneKTpOMeTpbl ( CM, p11c. 2). TaKaSI ycTaHOBKa 6bI

na npeJ:1noJKeHa M,H. XaqaTypiIHoM, M.A. Aa11MOBbIM u B,C. naH

TyeBhIM, Y CTaHOBKa HMe.eT SIBHbie npel!MYlJieCTBa rrepeJ:1 ny3b!pbKO

BblMI! KaMepaM!I II n11BHeBblMI! l!CKpOBblMH KaMepaMI! npu H3y'leHl!II 

aneKTpOMaI'Hl!THblX pacna}:IOB pe30HaHCOB, 3To npeJKJ:{e Bcero 
) 

1) Bb!COKaSI ceneKTIIBHOCTb K aneKTpOMaI'Hl!THbIM npoueccaM, oc-

HOBaHHaSI Ha Bb!COKOM 6 IIOJ:{aBneHHl! 6 TSIJKenbIX 'laCTHU ( µ ± , 17± 

11 T,J:I,) C noMOlJibJO nHBHeBbIX 'lepeHKOBCKl!X cneKTpOMeTpOB np11 

"' 100%-li 9cp<peKTIIBHOCTI! K n11BHeBb!M '!aCTl!UaM ( y , e ± ) ; 

2) B03MOJKHOCTb aBTOMaT113aU!III 9KCrrep11MeHTa H PSIJ:I J:IPYI'IIX npe11-

MymeCTB, ITp11 9TOM B HeKOTopoli Mepe coxpaHSieTCSI pS!J:I none3HbIX 

CBOliCTB, xapaKTepHbIX J:lnSI ny3blpbKOBb!X KaMep: 1) peI'HCTpaU!ISI 
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HeCKOnbKl!X MOJ:1 pacnaJ:la peaoHaHCOB OJ:IHOBpeMeHHo; 2) cpaBHl!

TenbHO llil!POK!lli peI'HCTpl!pyeMblli l!HTepBan Mace uccneJ:{yeMb!X 

pe3oHaHCOB II J:1pyr11e CBOliCTBa, HeKOTOpble 113 conyTCTBYIOlJil!X 

npoueccoB ( Hanp11Mep, 17- p ➔ T/ n , T/ ➔ y y ) MOI'YT 6b!Tb 11cnonb-

30BaHbl J:lnSI BbISIBneHl!SI B03MOJKHb!X C!!CTeMaTl!'leCKl!X OIJIH60K 113-

MepeHl!SI 9Hepr11li (cM, cpopMyny (3)). 

B T p e. Tb e li I' n a Be onucaHa annapaTypa, np11MeHSIB1Jiasicsi 

B 9KCnepl!MeHTe (cM. p11c. 2). HcKpOBbie KaMepbJ <pOTOI'pacpupoBa

nucb TOnbKO B Tex cny'lasix, KOI'J:la aHeprOBbIJ:1eneH11S1 B cneK~po-

n n 
MeTpax npeBbl1Jian11 nopOI'OBbie 3Ha'leHl!SI E I = E 2 II cyMMapHoe 

9HeproBbIJ:1eneH11e npeBbIIJiano nopor ( E 1 + E 2 ) n • P a3pe1JieH11e 

cneKTpOMeTpOB no 9HepI'l!II xopOlilO onHCb!BaeTCSI BblpaJKeHl!eM 

- . 1/2 
R =Cy E , I'J:le KOHCTaHTa C ~ 12 M:m B o6nacTH aHepr11li 

0 
E =(1000+-4000) MaB, YrnOBaSI TO'IHOCTh paBHa :!:0,6 11 orpa-

HH'leHa B OCHOBHOM MHOI'OKpaTHb!M KynOHOBCKHM paccesiHHeM '!ac

T!IU B BemeCTBe HCKpOBb!X KaMep. OnT11HeCKasi' C!!CTeMa <pOTOI'pa

cp11poBaHHSI HCKpOBb!X KaMep ,H CaMI! KaMepb! BHOCHnl! norpelilHOCTb 

. 0 /25/ 
B !13MepeH!ISI yrnoB, He npeBbIIJiaJOmyJO :!: 0,2 • y CTaHOBKa Ka-

n116p0Banacb no J:IBYX<pOTOHHbIM pacnaJ:{aM T/ -Me30HOB, I'eHep11po-

- /26/ 
BaHHhIX B peaKu1111 17 p ➔ T/ n np11 p 

17
_ = 4 raB/c • Pa3pe1Jie-

H11e no Macce YJ:IOBneTBOpHTenbHO cornacyeTCSI C TO'lHOCTb!O !!3Me

peH11li yrnoB 11 9Hepr11li,·11 nony'leHHoe 3Ha'leH11e ce'leHl!SI poJKJ:1eHHS1 

TJ -Me3oHa B npeJ:1enax 01JI1160K cornacyeTcsi c J:1aHHhIM11, nony'!eH

HbIMH APYI'HMI! aBTOpaMI!. 

B 'le TB e p TO li I' n a Be KpaTKO 06cyJKJ:1aIOTCSI npoueJ:1ypbl 

npOCMOTpa 11 !!3MepeHl!li <pOTOCHl!MKOB. C HCKpOBb!X KaMep II npor

paMMb! 1) reoMeTpH'leCKOli peKOHCTpyKUl!I! co6bITl!li B HCKpOBbIX 

KaMepax, 2) Bbl'll!CneHl!SI Kl!HeMaTl!'leCKl!X napaMeTpOB, 3) !IJ:{eHTH

<p!!KaUl!I! KaHana peaKuu11, a TaKJKe J:1pyr11e rrporpaMMbI 06pa60TK11 

9KCnep11MeHTa1JbHbIX J:laHHbIX Ha Bbl'lHCIIl!TenbHbIX MalJil!Hax. 

B n SITO li I' n a Be noJ:1p06Ho !13nara!OTCSI MeTOJ:ll!Ka II pe

aynbTaTbl 11ccneJ:10BaH!ISI aneKTpOH-n03!!TpOHHbIX pacna}:IOB p O -

11 <p -Me30HOB. Beeb 9KCnep11MeHTailbHblli MaTep11an 6bm nony'leH 

B J:IBYX cep11six 06ny'leH11li. B nepBoli cep1111 yron 2a MelKJ:IY ocsi-
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• 

MIi KaHanoB ycTaHOBKII 61,m paBeH: 2 a= 26°, a BO BTOpoli 

2 a = 29°, 06mee •rncno "- -Me3OHOB, nponymeHHbIX "!epes 
9 

JKIIJlKOBOJ::{OPOJ1HyIO Ml!WeHb; COCTaB11no = 6·10 • Ilp11 TpexKpaTHOM 

npOCMOTpe CHIIMKOB c IICKpOBb!X KaMep 6hmo OT06paHO 334 co6bJ

TIISI, KOI'Jla B 06011x KaHanax ycTaHOBKII 6bml! saper11cTp11poBaHbl 

sapsrJKeHHhie 'IaCTl!Uhl, nonycKanocb TaKJKe np11cyTCTBl!e JlPYI'IIX 

'IaCTl!U, 

C uenbIO BbIJ1en11Tb COBOKYilHOCTb C06hITl!li, MaKCl!ManhHO 

o6oraiueHHYIO cny"!aSIMH peaKUHli 17-'p ➔ pD(ef,)n , p 0(¢) ➔ e+e-, K 
) 

OT06paHHblM co6hITHSIM npHMeHsrn11cb cneny10m11e Kpl!TepHII OT6opa: 

1) TOnbKO JlBa TpeKa sapsrJKeHHblX 'IaCTHU (no OJlHOli 'IaCTH

ue B KalKJlOM KaHane) np11 npononJKeHHH 113 IICKpOBblX KaMep Hasan 

B M11weHh .. nepeceKaIOTcsr" B TO'IKe, Haxonsrmelicsr B npenenax pa-

6o'Ieli 06nacT11 M11weH11; 

2) TpeK11 sapsrJKeHHhIX 'IaCTl!U nonJKHhI nonanaTb B pa6o'I11e 

06nacT11 cneKTpoMeTpoB; 

3) 9Hepr11U sapsrlKeHHhIX 'IaCTHU nonJKHbl YllOBneTBOpSITb ye-

noBIISIM: E 1 , 2 ,? 1,0 fsB 11 3,5 fsB :5E 1 +E 2 ,s_4,8 fsB; 

4) yrnhl pasneTa sapsrlKeHHhlX 'IaCTIIU nonJKHbl 6b!Tb He MeHee 

190; 

5) KaHJ1HJ1a Thi B p 0(¢) -Me3OHHbie co6hITIISI JlOnJKHbl YllOBneT-

BOpSITb K11HeMaT11Ke peaKUIIII 17-p ➔ p 0 (¢) n , p 0 (¢) ➔ e+e - npn 

- 2 
P17-= 4 fsB/C ( X - KBanpaT nnsr JlBYX CTeneHeli CB060Jlb! He 

npeBbIWaeT 6). 

B pesynbTaTe np11MeHeH11sr nepBblX 'I,eTb!pex Kp11Tep11eB OT6o

pa 'I11cno C06b!Tl!ll COKpaT11nOCb no 40, II nocne np11MeHeH11sr nsrTO

I'O Kp11Tep11sr OCTanocb 39 co6hIT11li. 

B Ta6n. 1 np11BeneHhl oueHKII ¢oHa II 'Il!Cna IIJ1eHTll¢Uu11poBaH

HhlX co6hITIIH ( s¢¢eKT). 0wJI6KI! oueHOK ¢oHa He npeBhIWaIOT !25%. 

Heo6XOJ1IIMO OTMeTl!Tb, 'ITO HCXOJlHble 'Il!Cna ( 4+2) co6bITIIH B IIH

TepBane Mace OT 975 no 1075 MsB, conepJKaIUeM 95% ¢ -Me3OHHhIX 
. ' 

C06h1Tllli, He3Ha'Il!TenhHO OTn11'IaIOTCSI OT 'Il!Cen (3,0 + 1,5) l!JleHTH-

¢11u11poBaHHhlX ¢-Me30HHblX co6bITl!ll ( CM. p11c. 3). BepoSITHOCTb 

IIMIIT8UHII ¢ -Me3OHHblX co6bITl!ll ¢oHOM paBHa: 1) 0,41 % - B npen-

8 

1 

ii 
' . 

. 

Ta6nnua 1 

¢OH II s¢¢eKT 

1-sr cep11sr 2-sr cep11sr 

p'O ¢ pO ¢ 

CyMMapHblli ¢oH 1,45 1,00 0,15 0,50 

3¢¢eKT 17,6 3,00 13,8 1,5 

nonoJKeH11H, · 'ITO B IIHTepBane Mace OT 875 MsB no 1175 MsB HeT 

pe3OH8HCOB, pacnanaIOIUIIXCSI Ha _sneKTPOH II nos11TpOH_' II 2) o, 12%

ecn11 y'Ie-CTb·, 'ITO ¢ -Me3oH MOJKeT pacnanaTbcsr Ha (e +e-) -na-

py. 

Ha p11c. 3 npencTaBneHo pacnpeneneH11e no Macce. m nnsr 

94 co6bITllll, YllOBneTBOpSI!OIUIIX nepBb!M JlBYM KPl!Tepl!SIM OT6opa 

( CM, nosrcHeH11sr K p11cyHKY), PaspeweHHe no Macce m Bh!We 

paspeweH11sr no Macce m (cM, ¢opMynh1 ( 1) 11 (2)) B = 1,6 pa

sa nnsr m = 770 MsB II B "'2 pasa nnsr m = 1020 MsB, Ilp11Mecb 

w -Me3OHHb!X co6hITHH He npeBhIWaeT 8%, CpenHee 3Ha"!eH11e 

MaCCbl nnsr p -Me3OHHbIX co6bITl!ll paBHO: m,""" 
p 

(769+ 12) MsB, 

II ecTeCTBeHH8SI w11p11Ha p -Me3OHa paBHa: rp= (120+20) MsB. 

CpenHee 3Ha'IeHl!e M8CCbl nnsr <p -Me3OHHhIX co6hITIIH paBHO! 

m '¢ = (1012~18) MsB, 

B SKcnepl!MeHTe orrpenensrnl!Cb npO1!3BeneHl!SI OTHOC11TenbHh!X 

BeposrTHOCTeli pacnanoB p O ( ¢) ➔ e +e - Ha nonHhie ce'IeH11sr poJKJ1e-

H11sr p O ( <p) -Me3OHOB B peaKUIIII 17-p ➔ p 0( <p ) n np11 pr,= 

= 4 fsBIC, Ecn11 Bocnonb3OB8TbCSI 1!3BeCTHb!MI! Ce'IeHIISIMII pOlKJle-
0 /27 / /28/ . " 

HIISI p · -Me3OHOB 11 <p -Me3OHOB B yKa3aHHOH peaKUlIII, 

TO nnsr OTHOCl!TenbHbIX BeposrTHOCTeli pacnanoB p 0( <p ) ➔ e + e -. 
x/ 

KOHCTaHT CBSI311 11 yrnoB (w - <p )- CMeW11BaH11SI nony'IIIM 3Ha'Ie-

HIISI: 

r (p O ➔ e +e-) 

r(p 0 ➔ all) 
= (4,4 ± 1,2). 10-

5 r (¢ ➔ e+e-) 
r (¢ ➔ all ) 

= ( % +120 ) • 10-5. 
-70 ' 

xi 
OueHKa yrnoB CMew11BaH11sr BblilOnHeHa C np11Bne'IeHl!eM naHHhlX 

pafiOTbl / 29/, 
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II 

g ; / 417 = 2,6 .:!: 0,6 ; 

0 

() =3080 +17,5 
y ' 0 -9,1 

g 2 / 4TT = 5,2 +12,9 
'P -2,9 

0N=l9,4° +13,2° 
-6,1 o 

B Ta6n, 2 II 3 npe.QCTaBneH!>I peaynbTaTbl OCHOBHbIX pa6oT 

no pacna11aM p 0 ➔ e +e - II <p ➔ e + e - . 

Ta6n1Iua 2 

OTHOCl!Tem,Hall BepOllTHOCTb pacna.Qa p 0 ➔ e +e -

PeaKUl!ll reHepau1I11 

17-p ➔ pon, p 0 ➔ e+e-

17 - p ➔ p o n • p o .. ➔ e +e -

yC ➔ p0C, pO ➔ e +e-

e+·e- ➔ p o ➔ 17 +17 -

e +e - ➔ p 0 ➔ 17 +17-

r(p0 ➔ e +e-) 

r (p 0 ➔ all )· 

+6,0 
5,0 _3,O 

4,4! 1,2 

6,5! 1,4 

5,0: 1,0 

6,63!0,85 

Ta6n1Iua 3 

.10 5 na6opaTop11ll 

Brookhaven /7 / 

.ily6Ha /8,9/ 

DESY /10/ 

/11/ 
HOBOC11611pcK 

Orsay /12/ 

OTHOCIITenbHall BepOllTHOCTb pacnaaa 'P ➔ e+ e -

PeaKUIIll reHepau1I1I r(<,2 ➔ ee ) • 105 na6opaTop1Ill 

r (<j, ➔ all) 
---

17-p ➔ ¢n, ¢)➔ e+e- 96+120 
-70 

,a 
6 

/8,9/ 
y Ha 

17-p ➔ ¢n, ¢ ➔ e+e- 61+26 - Nimrod /l3/ 

17-p ➔ ¢n, ¢ ➔ e+e - 72+39 CERN /l4/ 

e + e- ➔ ¢ ➔ K ° K 0 39,6:6,2 /15/ 
S L 

Orsay 1 

e+e- ➔ ¢ ➔ K° K 0 34 + 4 HoBoc11611pcK 
/16/ 

S L 
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CcbIIIKII np11Be.QeHbl B xpoHOnOI'II'leCKOM nopll.QKe, KaK BII.QHO 

113 npl!Be.QeHHbIX Bb!llle Ta6n1Iu, nepBble Ha.QelKHbie II3MepeHIIll OTHO-

CIITenbHOli BepOllTHOCTII pacna.Qa p O ➔ e + e - 6bmlI Bb!IlOnHeHbl 

/8 9/ 
B HallllIX pa6oTaX ' , II B STIIX lKe pa6oTaX BnepBbie 6bm Ha6-

mo.QeH pacna.Q ¢ ➔ e + e - II oueHeHa OTHOCl!TenhHall BepOllTHOCTb 

aToro pacnaaa. 

Ilepe'l11Cn1IM OCHOBHbie peaynhTaTbl ,QIICCepTaUIIII, 

1. .iloKaaaHo cymecTBOBaH1Ie pacna.QOB p 0 ➔ e+e- II ¢ ➔ e +e - . 

OnpeaeneHbl OTHOCl!TenbHbie Bepol!THOCTII pacna.QOB p O ➔ e+e-, 

¢ ➔ e + e- II KOHCTaHTbl CBll31I" g ~ / 4 17 II g
2¢/ 417 .• 

2, BnepBb1e no pacnaaaM p 0 ➔ e+e - 11aMepeHa cpe.QHllll Mac

o 
ca II lll11p11Ha p -MeaoHa. 

3. nony'leHbl OUeHKII yrnoB ( W - <p ) -CMelll1IBaH1Ill, 

KpoMe· TOI'O, B npouecce Bb!IlOnHeHl!ll .QaHHOli pa60Tbl 6hm 

nony'leH Pll.Q MeTO.QII'leCKIIX peaynbTaTOB, Ilepe'111Cn1IM OCHOBHbie 

II3 HIIX, 

1, IlpeanolKeH cnoco6 11.QeHTll¢11KaU1III peaoHaHCOB C IICnonb-

30BaHIIeM nopeHu-¢aKTopa. 

2, nony'leHa ¢opMyna .Qnll BOCCTaHoBneHIIll MaCCbl yaKOI'O 

peaoHaHca, pOlK.Qaromerocll B .QByxqacTII'IHOli peaKUIIII II pacnaaaro

merocll Ha ,QBe nel'KIIe ·'l~CTl!llbl, <llopMyny MOlKHO np11MeHllTb B 

cnyqae, KOI'.Qa II3BeCTHbl yrnhI BbineTa pacna.QHbIX 'laCTIIU II aHep

I'IIll O.QHOH II3 STIIX 'laCTIIU, 

3, IlpeanoJKeHa npoueaypa 1I.QeHT1I¢11KaU1III KaHana .QByx'laCTl!'I

Holi peaKUIIII, KOI',Q/1 pacna.QaJOIUl!HCll Ha ,QBe 'laCTIIUbl peaoHaHC 11~,rn

eT 6onblllYJO llll!pl!Hy. 

4, IlpeanoJKeHo aaa cnoco6a KoppeKUIIII 1I3MepeH1Ili aHepl'IIII 

¢oTOHOB II aneKTpOHOB C nOMO!Ub!O n1IBHeBblX 'lepeHKOBCKIIX cneKTpO

MeTpOB, 

5, Paapa6oTaHa npoueaypa BOCcTaHoaneHIIll HanpaBneH1Ill ¢0-

ToHa B IICKpOBOli KaMepe C BemeCTBOM, 

6, IlpOII3Be.QeH pacqeT II BbmonHeHa JOCTIIPOBKa .QBYX II.QeH

TII'IHblX onT1I'leCKIIX Cl!CTeM .Qnll ¢0Torpa¢11pOBaH1Ill IICKpOBbIX Ka

Mep, 
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7. Paspa6oTaHa CHCTeMa ¢opMyn ang B0CCTaH0BneHHH np0CT

paHCTBeHHoll KapTHHbl MH0I'0'IaCTH'IHbIX co6hITHll B HCKp0B.hlX KaMepax, 

ang Bhl'IHCneHHH KHHeMaTH'IeCKlfX napaMeTp0B H HlleHTH¢HKaUHH 

co6bITJ1ll. Ha 0CH0Be STHX ¢opMyn cosaaH K0MIIneKC rrporpaMM 

o6pa60TKH SKCIIepHMeHTanbHbIX aaHHbIX Ha Bhl'IHCnHTenbHblX MalllH

HaX, 

OcHOBHhie pesynbTaThl llHCCepTaUJIH orry6nHKOBaHbl B pa6o-
/8,9,21 t-26/ . 

Tax t a TaKlKe ll0Kna1Ih1BanHCb Ha MelK1IyHap01IHhIX KOH-
" /17/ /18/ 

¢epeHUHHX II0 ¢113HKe BbIC0KHX SHepI'JIII B EepKnH H B BeHe 

H Ha MelKllyHapOllHhlX KOH¢epeHUHHX no sneKTpOMBI'HHTHbIM B38HMO-
" /19/ /20/ 
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Pnc. 1. LlnarpaMMa, C00TBeTCTBYIDIUaR B38llMOAeilcTBllID cpOTOHa 
C HyKn0H0M nocpeACTB0M BeKT0pHoro Me30Ha. 

Pnc. 2. O6man cxeMa sKcnepnMeHTa. 
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Nl a.) 

8 

4 b~::a-a. o * 11ER, 
0,5 0,7 0,9 1,1 1,3 

m~+e-(r.36) 

6) j NL 
a• --

4 ~ JI-, i 

Q I I I I I l.d!I: --........- I I I I I I I 

0,3 0,5 0, 7 0,9 ,,, 
m~+rJ-(138) 

P11c. 3, PacnpeAeneH11si no scpcpeKTl!BHOil Macce (cM, cpopMyny (2)) 
sneKTPOH-nO31!TpOHHblX nap AnSI co6b!Tl!H nepBoil (a) II BTOpoil 

( 6) cep11il o6nY,IeHl!H. B I'l!CTOI'paMMaX npeACTaBneHhl BCe C06b1-

TIIS1, YAOBneTBOpmom11e nepBbIM ABYM Kpl!Tepl!SIM OT6opa. Co6b!TIISI, 

noKa3aHHbie B Bl!Ae 3a'!epHeHHbIX KB8AP8 TOB, - 3TO co6hITIISI, IIJ:teH

Tllcpl!UIIPOBaHHble K8K cny'lal! peaKUIIH 11-p ➔ cf, n I cf, ➔ e +e - • 3anITpl!

XOB8HHbie C06hITIISI l!AeHTl!cpBUl!pOB8Hbl K8K cny'l811 peaKUIIII 17 -p ➔ p On, 

p 0 ➔ e + e - ·• Co6hITIISI, noMe'!eHHbre 3Be3AO'IKOH, - 3TO co6hITIISI, 

yAoaneTaopmom11e TpeTbeMy Kp11Tep111O oT6opa, Ho He npomeAml!e 

no APYI'IIM KPl!Tepl!SIM. OcTanbHhie co6hITl!SI He npoXOASIT no TpeTb

eMy Kpl!Tepl!ID OT6opa, 
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