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8 H8CT011UlBA pa60TB C OOMOUlbiO cPOTOaMynbCKOttttOl! MaTOLlHKit K3Y'i8nKCb neynpy

rKa p-p 838HM•>i.lB;lCT8KR. VJCOOnb308811HCb LlBB aMynbCKOHHble CTOOKK. 0aHa R3 CTOOOK 

/Nq 1/ 6btn8 o6ny'IBH8 IIPOTOH8MH C Sttaprnel! 2,26 rae, apyraR /Nq 2/ - npOTOH8MK C 

aHeprneA 9 rae, 

noRCK Co6biTKll 8 aMyObCRK upoBOLlltnCR MBTOLlOM YCKOpeHnOrO llpPCMOTp8 BQOnb 

cnea~ 1 : JJOnHbll! npOCMOTpaHHblll npo6er nepBK'iHbiX npOTOHOB COCTilBHII 3694 H 4555 M 

COOT89TCT8eBHO 8 CTOOK8X N2 1 H N• 2. 

J.1a Beall COBOKYOHOCTH HallaaHHb!X Co6b!THII BbiLlBIIltnHCb 3893Llbl C 'leTHb!M 'IHCnOM 

nyqel!, KMeiOUlHB B CBOBM COCTilBa 'iepHblll HnH cepblll CIIBLl C HOHH31lJ.lHall 6onbwel\ 1,8 

OT HOHH38J.lHH nepBH'IHOrO npoTOHil. j]anee H3 'IHCna aTHX aaeaa OT6HpanHCb CIIY'IIlH, o6-

llllLllliOUlHe OnpeaenaHHbiMH 11pH3H8K8MH, CBOilCTBeHHbiMH p -p 831lKMOLletlcTBHI1M, llRilno-

rH'IHO TOMy, KaK sTo aenanocb, HanpHMep, a pa6oTax
12•

31 
B 'IRene oTo6paHHbiX TllKHM 

06pa30M 381'!3a coaep>KilnOCb ana THOll cnyqaea ; p -p 831lRMOLiellcTBHR H He60nb

Ullll1 OpHMeCb 838HMOaeliCTBHil, CBR31lHHbiX C BTOpH'IRbiMH npoueCCilMH B Rape, 8 TOM 'iHC

ne C npoueccaMH RCOilpeHHR. liOCKOIIbKY He 6btn0 Heo6xoaHMOCTH onpeaenRTb npHHaane>K., 

HOCTb Kll>Kaoro KOHKpeTHOrO C06b1THR K TOMy HnH HHOMy THny, MO>KRO 6btn0 'lllCTH'IHO 

RCICniO'iRTb CIIY'IIlH, C8H38Rttble C HapOM, C aTOll UellbiO 831lHMOaellcTBHH /aaaeaoMO He 

npHHaane>KamHe K THny p -p CTOIIKHOBBHHi!/, B KOTOpbiX MeaneHnblll OpOTOH 6but HCny-

UlBH 8 aaaHIOIO nonyccj)epy, npeaaapHTellbRO He HCKOIO'IIliiHCb npH OT60pe, JJpH o6pa60TJC9 

ycnOBHO C'iHT8110Cb, 'ITO npoTOH 6blll HCIIYUlBH He nua yrnoM a , K8K 6blll0 H8 CllMOM 

0 
aene, a noa yrnoM 180 _ ,a • Y>Ke c y'leTOM aToro npoaoaHnHCb H3MepeHHR 

1
H oT6Hpa-

nncb aaeaa&t, yaoaneTaopstiOUlHe seeM npaatinaM oT6opa. j]anee H3 'iHcna aaeaa, a Ko

TOpb!X npOTOH 6btn RCIIY IUBH B nepeaHIOIO nonyccj)epy, 8bi'IHT8110Cb 'iHCIIO aaeaa C OpOTo

HOM 8 31lLlHIOIO nonyc¢epy. TaM C8Mb!M HCKIIIO'I8110Cb BIIKRHne OpO!lBCCOB HCOapeHIIH, 8 

T8K>Ke 8 HeKOTOpOJi CTeneHH H OpOJ.leCCOB BTOpH'IHb!X coyaapeHHII BRyTpH i1Llp8, 

H a pac. I npeacTanneR&I aHepreTR'IeCKIIe pacnpeaeneHIIR MeanaHHbiX npoToHoa a 

na6opaTopHoA CHcTeMe KoopaHHaT /n.c.r<. I anst aayx aHa'ieKRA sHeprRA nepBH'IHoro npo

ToHa. npn nocTpOeHHH pacnpeaeneHtlll ace cny'ISH 6btnK B3RTbl c RX BBC8MH K - _1_ • 
w 

rae W -aepoRTHOCTb perncTpaunH. 06a pacnpeaeneHHst 6btnH HOpMnpoaaH&I K non-

HOMy llpOCMOTpeHHOMy 11p06ery nepSII'IHb!X llpOTOHOS R = 3694 M, 

3HepreTI!'IeCK!iB pacnpeaeneHIIR K8'1BCTSeHHO COrnaCyiOTC!I C MO Ll BIILoiO 0 LlHOM930HHO

ro 06MBHil, KaK BII O HO Hll piiOYHKB, pacnpeaeneHIIR HMBIOT OLlHHilKOBYIO cj)opMy, C yMeHb-

weHI!eM aHeprHII MeaneHHOrO llpOTOHil 'IHCIIO Cny'iaes p8CTBT, 

Cor nacHo pac'leTy a pa6oTe
1 41

, BbiiiOIIHBHnOMy a npeanono>KBRRH O .llHOM930HHOrO 

3 



o6MeHa, ce'<eHHR saaHMo.aellcTeRil npu Manblx nepe.aaqax aaeprHR .£li!H HaWHX 3H8'1eHHII 

auepruH nepBH'IHOrO l'lpOTOHa .LlOn>KHhl 6bJTh OJ:IHH8KOBbJ, 3TO KB'IeCTBeHHO COrnacyeTCH C 

peaynbTaTaMu Hawux H3Mepeaull. Cne.ayeT, o.aRaKo, aaMeTUTb, 'ITO npu pacqeTax npe.a

nonaranacb CXeMa B38HMO,£lellcTBUIJ, yKa3aRH81J Ha pHC. 2a 0 B TO Bp9MH K8K H3y'IGRHG 

RaWUX onbJTHblX .aaHHb!X .aaeT OCHOBaHHe npe.anonaraTb, '<TO npH 9Hepruu nepBI!'IBOrO 

npOTOHa 9 ras B3aUMO.aellcTBHe npOHCXO.£lUT CKOpee no CXeMe puC, 26 

)J.nR oueaKn OTROCHTenbnoli ponu cxeM .a· H ,6· MbJ paccMoTpenu Rall.aeHHble cny

'lau B3aJ<MO.£l9llCTBHlt C TO'IKH apeKHII MO.Llei!H H306ap. 

B npe.anono>KeHHH, 'ITO npouecc p - p saaaMo.aellcTsuR u.aeT c o6paaosaaueM 

H306apHb!X COCTOHHUll OpOTOHa, 6bii!H Bbi'IUCI!eHbl 3Ha'leH>1R MaCe U306ap, 06pa60TICa npo

U3BO.£lUllUCb .LlBYMR cnoco68MH, 

A. npe.anonaranocb. 'ITO Me.anell>ibtl! np0'1'0>1 IIBnlleTCII npoTOilOM OT.£l8'1H, a see 

OCT8/lbHble 'laCTBUbl UORBUI!HCb B pe3y/lbTaTe pacna.aa H306apbl. no 3H8'leHulO HMnynbca 

a yrna sbtneTa npoToaa a n.c.K. pacc'lHTbtsanacb aeaocT&tOll.lall Macca aao6apbt, 

6. B npeanono>Keauu, 'ITO MeaneHnbllt npoTOH llsngeTCII npoayKTOM pacnaaa aao6a

pbl, Bbl'IHC/ll!/laCb aenH'lHHa MaCChi nocneaaelt. 

nycTb M1 

na 1 /puc. 26/ /; 

U yl 

H 

-nonHaH aHeprHII H nopeHu-cpaiCTOp CHCT9Mbl 'laCTHU H3 ya-

M2 y2 -cOOTB9TCTBYIOll.lHe senH'IUHbl anR yana 2; 2y. -non.., 

·Rail aReprHH cTanKHBaiOll.lH XCII RyKI!OROB s cue TaMe ueaTpa Mace /c.u.M. I. Toraa, cor
/5/ 

naCHO pa60Te 0 H3 3a1CQHOB COXpaReRHII 9HeprHH H HMOYilbCa H npH yC/lOBHH, 'ITO 
2 

y I» 1 ' MO>KHO nony'IHTb 

M
2 

a 
2yc 

y2 + yy2_. 
2 

B nony'leRaoe Bht:pa>Keuue sMecTo y 2 noacTas/lllnocb aRa'leaue / /y 0 
• • (Y." B 

yO - nopeau-<j:laKTOpbl UpOTOHa B C.O.M. H B CHCTeMe OOICOII H306apbl ). BenR'lHRa Y 0 

• • 
Bbi'IHC/lll/laCb no RMnyllbCY H yrny HCnycKaHHII npOTORa B /l,C,K., y 0 Raxoaunacb B 

• 
npeanono>«eHHH, 'ITO H306apa uMena Macey M = 123~ /VIas a pacnaaanacb aa npo-

TOR R OaHR " -Me30H , 

3aMeRa y2 89/lH'IHROI! y: /y: aon>KHa npusecTH K aononRHTen&HoMy paa-

6pocy a senH'IRHe M 2 • 

Pacnpea eneHHe cnyqaea no Macce aao6apht, Bhi'IHcneHHOII cnoco6oM A: npH 

raa nepBH'IRoro npoToHa 2.26 ras, aauo aa pHc. 3 a • B o6nacTH aRa'leHHII Mace aoa

ne 1,2 raa aal5ntOaaeTcR KOIIIIeHTpaunR cnyqaes, so3MO>KHO, csuaeTenbcTsyromaH 

CYTCTBHH H30I5apbl. ~CI!R B 9TRX Clly'I8S!X aeltCTBHTe/lbBO o6paayeTCSI U306apa, TO, co-

rnacHo npeanono>KeHHKl cnoco6a A , MeaneHHbJe npO'l'OHbl S!Blli!IOTCSI npOTOHaMH OTaa-

'IH, a nponecc uaeT no cxeMe puc. 2a .Cornacao aToll >Ke cxeMe, aon>KRO 6wTb ·raiCoe 

4 

>Ke 'IHCI!O Clly'laes, y ICOTOpbiX npOTOHOM OTaa'IU SIBllS!eTCII 6bJCTphtli npOTOH, a Mea

neHHbllt nOIIBHllCII npH pacna.ae H306apw. PaC'IeT MaCe an11 HUX !:10/l>KeH npHBeCTH K 

pacnpea EnGHR!O, ICaK neriCO nOKa3aTb, HM910ll.l9My BRa 'i'(M)dM a cMdM. 

¢yHICUHII 'i' (M) OTHOCRTellbHO MeaneHHO pacTeT C ysenu'laHf!eM M • nollB/leHHa 

BTOporO MaKCRMyMa B SKcnepRMaHTaJibHOM pacnpeaeneHRH MO lKHO o!hllCHRTb, ecna npea

nonO>KI!Tb, 'ITO qacTb B3aHMOaelicTBUII RaeT cornaCHO CTaTUCTR'IeCKOlt TeOpUH, 

2 
Y cnosae npHMeHRMOCTR cnoco6a B( y1 » 1) npa •aepraH 2.26 raa ae eht-

nOllHRGTCR. Mo lKeT 6hri'b TOllbiCO nOSTOMY e COOTBeTCTByl011.19M pacnpeaeneHUII /pac.36/ 

He npoRengeTCII npacyTcTsue H3o6apht. B Tex cny'lallx, rae MeaneHHhtli npoToH llsn...

eTc!l He npoayKTOM pacnaaa U306apbl, a npoTOHOM OTaa'IH, Bbi'IUC/leHRe •MaCChi R306a-

pbt• no cnoco6y B .£l0/l>KHO npHBeCTR K 3Ua'!eHR10 M 2 = 1,27 Mae. B 9Kcnepu-

MeHTallbHOM pacnpe.aeneHHR npR STOM 3Ha'I9HUH MaCCbl Ba6lllO.£laeTCII MaKCRMyM, 'ITO Mo· 

>KeT cny>KRTb ICOCBeHHbiM ceuaeTe/lbCTBOM B nO/lb3Y CXeMbJ pRC, 2a 

Pacnpeaeneaae no Mac caM, Bhi'IucneaabiM cnoco6oM A npR saepraa 9 raa, no-

Ka3aHo Ha pRe. 4a. KoHueuTpanHH cny'laes aoane 3Ha'leHHR MaCChi H306apht He aa6ntO

aaeTcH. Vf3 a1·oro cne,ayeT, 'ITO B38HMOaelicTBRe npu 9 l"as B OCHOBHOM R.LlEIT He no 

cxeMe puc. 2a c o6paaosaHaeM oaHoli nao6apbl. 

Ha pHc. 46 .aaao pacnpeaeneHHe no MaccaM, pacC'IRTaHHoe cnoco6oM B .an11 

9HaprHR 9 rsa. CnnowHall I!RHRH Ha pBC, 46 npeacTaBnHeT O>KRaaeMoe pacnpeaeneHHe 

e npeanono>KeHIIH, 'ITO npOTOHbl e CRCTeMe nOKOII R306apbl RCnyCICalOTCII H30TpOnHO, 

Yaoene'rsopuTen&Hoe cornacae Me>Kay asyMII pacnpeaeneBRIIMR Mo>KeT cny>KHTb yKaaa

RneM Ha npi!CYTCTeue B nponecce B3aRMOaellCTBUII asyx H306ap, 

161 
C nOMOll.lblO U30TOOR'IeCKRX COOTHumeHult, nOny'leHH b!X e pa60T9 , 6bUJO noacqR-

TaHO OTHOWeHRe n2 /n < 'IHcna asyxny'leBbiX COOhiTnl! K qacny 'leTbtpexny'leBhiX. Ec-

I!R B3aHMOaellcTeRe HaeT C o6pa30BaRReM OaROlt U306aphl, TO He aon>KRO 6b!Tb '19Th!-

pexnyqesbtX col5biTRll. B npeanono>KeRRJ{, 'ITO 

n 
2
/n 

4 
~ 7/3. Ha onhtTe t5bmo nony'leHo 

scer.aa o6paaytOTCII aae aal5ap&I, .. 
n

2
/n 

4 
= 1.4-0.3 npa sHepraa 9 ras n 

n
2

/n
4 

'" 9:!;3 npR 9H9pruH 2.26 rae. npHaeaeHHbJe URcpphl TaK>Ke CBRaeTe/lbCTBYJOT B 

non&ay npeanono>KeHHII o TOM, 'ITO npu 2.26 rsa npouecc uaeT no cxeMe puc. 2a, a 

npR 9 raa - no cxeMe pRe. 215 

EcTeCTB9HHO 6blll0 npe.anonOlKRTb, 'ITO peaKURII c aeyMII R306apaMu npH 2,26 raa 

cnn&Ho noaaeneRa Ra-sa HeaocTaTKa saepruu. 

Pac'leT 

OTHOWBHUe 

/7/ 
cornacHo He noaTseplKaaeT sToro npeanono>KeHHH. BhlllO noac'IHTaHo 

Q 'IHCna cny'laes c o6paaoeaHHeM o.aHoll aao6ap&I K qacny cny'laes 

c asyMII uao6apaMR. ,Lln11 aneprnR 2.26 l"as nuny'leHo Q = 1,5. 

/3/ 
Bb!palKaeM 6naroaapHOCTb asTopaM CTaT&R , npe.aocTaeaswuM HaM MaTepaanbl, 

5 



KOT0p&I8 6&JnH '<8CTH'IHO HCD011b3088Hbl 8 Kawell pal50Te. 

M bl rny60KO CinarouapKbl Vl.M. rpaMeKBUitOMy 38 DOCTOHHHblll HBTepec K 6onbWYIO 

DOMOillb B pa6aTe, M.H. nouropeUKOMy 38 OOCYlKll8KHB, a T8Jt>Ke a.r. By!Senesy, 

A. !Onuaweay, B.H. CTpen&aosy, IO.A. TpaHHy H B. r. rpHWHH_Y 38 Y'<8CTHe D ol5cy>K

ll8HHHX H 38 cuenaHHble 3aMe'laBHH. M &I onarouapHM rpyoo&I na6opaHTOB V1H<S> Y3.CCP 

K /lB3 U vUI!-1, BbiDOnHKBWHX opOCMOTp cPOT03MynbCKA H H3MepeHKII, 8 T8Jt>Ke 

A.T. BanaauRKO&y 38 DOMOWb apR nposeueKKH pac'leTaB, 

11 HTepaTypa 

1. s.n. BaKHHit, M.H. nouropeaJtRii. nT3, N> 3, 36 /1960/. 

2. H.n. Bora'les, C.A. ByHHTOB, IO.n. MepeJtos, B.M. CHuopos, B.A. Hp!Sa. )K3T<l>, 
38, 1346 /1960/. 

3. BaH Wy-cj)eKb, T. BawJtB, H.M. rpaMeHRUKHII, B.r.rpKWRB, H • .nanxa>KaB, 
P.M. /le6eues, A.A. HaMacj)Hnos, M.V1. llOllropeaKHII, B.H.CTpen&
uos • ..>K3T¢, ~. 957 /19!10/. 

4. V1.M. rpaMeHRUKHII, M.V1. nouropeus:al!, O.A. XpycTanes, npenpHHT Ov!SH1, 
p-ts99, 1961. 

5. I.Bohm, V.Petrzilka, M.Suk, International Conference on High- Energy Physics, 
Tihany, 1962, Po 53; 

6. B.r. rpHWHH, B.A. HKKHTHH, M.l-1. nouropeaJtKII. llpenpHHT OH.RI-1, P-480, 1960. 

I. r.H. KanblnOB. llpenpKHT UH.SH-f, E-528, k980. 

PyJtO!tKCb nocTynana s K3llBTen&cJtall aTuen 
24 HIOHH 1964 r. 

6 

.30 

20 

10 

00 

a 

5 

YUC/10 
CA!J4ae8 

5o 

0 I 
I I r\1 
: : -- 2.26 r3B 

: ·'! ---- 9 
-' I 

I 
I 

-;tJ: ~I rl 
tt: 

I 
r 
L 

r3B 

fOo f~(J 2i:Jo 2~0 300 J50 

PHC, I. 

N 

N 

N 

N 

PKc. 2 a, 6. 

7 

N 
- __ .n 

N 
N 
1i 

1( 

N 



,, 
10 

' 

ft"CIID 
C/1}11/Ct•l 

o I 1 r 1- 1 ,, 

' 
o I r, -' I 

' 
o r' I ' I" ' 

0 

ltUC/10 
CIIY'Iae8 

I 
.JO 

20 

10 

a 

E,-2.26 r36 
n-2 

2' 
20 

f!S 

tO 

' 

4UCAO 

CAji'IOefJ 

O!lfl' I -,- , _ 

~~ 1.2 H f.b f.l 
• Hocco u,o5opiN, {)6 

Ep = 2.26 r?8 
n-2 

o 1 PC: ~ - 111 
1.0 4!> .. ~, .:.. ,'8 _I_ 

0 q q 
2.4 2.6 2.8 

6' M2, !38 

PH c . 3 a , 6. 

8 

4uc/lo 
10-1 cAg~ae8 

~ 

Ep = 9 r3B 
n=4 

ol 10 pqr''ll I I I I I ? 

10 

~ 

4uc!lo 
CIIIJ4ae 

40 

30 . 

20 

10 

a 

n=-2 

Ep = 9 136 
n = 2; 4 

0 II I I I I I p 
1.0 1.2 ' ·" 1. 6 4.8 2.0 

M:~.,n6 

6 
PKc, 4 a , 6. 


