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Jlm1 on11caH1111 Heynpyr11x asanMonellcTBIIll qacTnu np11 6onbWIIX. sHeprn11x { T;: 1 ~as).-

~ <'" .' • . ~ . / • ..... ' 

B H8CTO!!Wee BpeM!I· lllllpOKO liC110llb3YeTC!I OllHOMe30HH8!1 llOniOC~a!l TeOpli!l, 3Ta Teopll!! 

,. / npnwna 

• • ,py)KIIllll 

~a CM._eHy CTaTUCTU'IeCKoi!· Teopnll <PepMH nocne TO!'O, K;K 3KCnep11MeHT8T~phl o6~a-· 
\ . .... / . - ' 

aciiMMerpiiiO yrnoBbiX pacr;'peneneHIIi! poN<.llaiOWII~cg. qacTIIU. 'Jlng _;anbHellwero ' · 
I ' • 1 I 

pasBIITII!I Teop1111 1 B CBO!O oqepenb, 6brn_o 'qpe3Bbl'lai1Ho oa)KHO. ycraHOBIITb, rne OllHOMesoH-·. 
' . l' . 

IIO'e np116milKe1111e. npoTilllope'!IIT O!IbtTy.0llll8KO, HeCMOTp!! Ha· rpyOOCTb, 3TO .np110llll)l(eJ11!e· 
. ' i 

B obnac:m ycKopnTenbHbiX 3Hepr11ll. cornacyeTC!I .co BCeMII 113BeCTilbtMII ·~3KCIIep11MenTilllbHbi-, 

Mil· ll81ltlblMII, 

nepaoe yKasaime 118 B03MO)Kl!Oe paCXO:>Kllel!lle 3KCnepll~eHT8 " T<;JOPII!I. Obi no' nonyqe- ' 

110 B 
' . /1/ • 

pa6ore rpyntibi BeKcnepa .• B. STOll ·pa6oTe ObinO auepBbie HallS )KilO ycTaHoaneHo,' 

cywecTBOB8HIIe llBYX MllKCIIMYMOB B. IIMllYllbCHbiX cneKTpax A 

B ,--p B31liiMOtlei!cTBliHX npll r' = 7 l3B, o1naKO B li~WIIX 

-r11uepoli6a, o6pasy'rdwuxc!l 
. /2 3/ ' . / 

pa60T8X . ' liOK838HO, 'ITO 
I 

. a··npenenax 3K~nepnMeHTanbHbtX ow116~K TaKoll·xapaKTep cneKTpoa A .. -runepoHoB MO)I(HO· 

oo'b!ICHI!Tb pesonaHcaMI! B nepliclJepll'!eCKIIX rr - k asali~WllellcTBti>IX, 

n Pa60Te/4/' 6 6 ' . O'!Tll OllHOBpeMeHHO B . 'llOllOllHHTe~bllpte M8KCIIMyMbl blllll 0 Hapy)l(ellbl 

.·II B cneKTpax !IpOTOHOil OTlla<in •. no cpaBHelli!IO co cneKTpOM • A -r~nepoHOB 811811113 npo

TOHHbtX cneKTpoa 6onee npocT, TaK KaK B, 3TOM cnyqae ~ano y'IIITbtBaTb' acero· nnWb'tlBe 

/ o.nHoMe30HHbie . ..:utarpaMMbi, npH:li7M OnHa H:3 HHX,ll.BeT .3HaquTenbHO_MeH:bwuit BKna.u_, qeM: 

/5/ 
_npyra>I {eM. pttc-: 1 ). 

' ' ' ' . . . ' " 
.Ha pt!C, 2 pesyllbT8Tbl T.eopeTI!'!eCKOl', 0 pac'!eTa IIMll:YllbCHOl'O C!IeKTp,a npOTOHOB Cpaa-; 

f/4/ . 
~IIB8IOTC>I, C 3KCnep11MeHT8llbHOi! l'IICTOl'p8MMOil ,113 ,P800Tbt • ·Ha 3TOM pucyillte ;npiiBelleH: 

HOpMIIpoaaHHbiil ua elliiHIIUY cyMMapHblll ieopeTII'!eCKIIil cueKTp 

TTN 
"'(da In) dp ) ' 

rne 

w (p). .· w t (p) +· :v2 (p) -----~-
a 

In 

f ( da I <4>) <4> + f ( da I dp J dp. ~ o,o4g2 
2 'ITNN 

-TTTT 

-rrrr 
+ 0,26 Cr 

.t 

- nonHoe ce'!e1111e Heynpyr11x rr - p B3811MO.tteilcTBIIil,, a, - cpellH>I>I ;aeni!'II!Ha nonHo-

ro ceqeHIIll TT- TT . B3811MOlleiiCTBIIi\, J!. 2 
' !! 15 - llOC~O>IIIH8>1 lliiOH-HYKl10HHOro··B3811MOllei!-

CTilll>l, 3ToT cneirp awi11cnen TeM. )!{:N~e·roaoM, 'ITO 11 cueKTp A -qacTIIU s. pa6oTa£2 • 3~··· 
npiiBelleHbl T8K>Ke napU118llbHble cneKTpbl 

( d" I dpJ 
'----+--- , 

a 
In 

· coo~BeTcrayrowue onnoMe30IIHbiM lltlarpaMMBM M 1 11 II 
2 

3 

(· 

·f. 



CymecTaeuuo, 'ITO nepaaH H3 aTHX llHarpaMM naeT cneKTp, nponopuHouanbHbli! ce'le-: 
' mr .x) ' 

1T- 11 aaaHMOllei!CTBHl! a ( W ) , B TO BpeMSI xax cne~Tp, COOTBeTCTBY!OlllHH llHa-
-TTTT . • 

lo/ , aaBHCHT nHWb OT cpellHef'O 3Ha'leHHSI at , TaK XaK Ce'leHHe 71,-71.B3aHMOllel!-
2 ' 131 

aTOM cnyqae BXOllH·T llOll 3HaKOM HHTerpana (cp. cpopMynbl (I) H (2) B pa6oTe )• 

rpaMMe 

CTBHJ! B 

CnexTpbl ua pHc. 2 Bbl'IHCneHLl a npennono>KeHHH, 'ITO a uaH6onee cymec-iaeuuoil o6-: 
1111 

naCTf! aueprHl! w ~ 0,5-3 las ceqeune 
- mr 

a (w) 
t 

o'leHb Mano. oTnHqae·rcH oT cpenuero 

3HatieHHSI a 
t 

Kax BHllHO, npH 3TOM.yCnOBHH Henb3SI nony'IHTb cneXTp C llBYM>I MaxcH-

,MYMB.I\.IH: 

Pac'leTbl noxaablBaJOT, · 'ITO o6paaoaauHe nepena'IH 'IP.TblpexMepuoro HMnynbCa npoMe

myTO'IHOro 11 -Me30Ha ( /). ::: /). *) OCTl'lBnSieT llO'ITH HeHSMeHHblM llOnO:lKeHHe 'MaKCHMyMa B 

cneXTpe W (p) H CllBHf'aeT ero B cneXTpe W (p) (eM. pHC, I). llpu COOTBeTCTBYIOIUeM 
2 . 1 ' 

non6ope aenU'IKHbl ;.,. * MO>KHO nony'IHTb cnexTp IY(p) p llBYMSI M/:IXC,KMyMaMu. Onuaxo 

' I TTN 
TeopeTK'Iecxoe ce'leHHe a 
' · · ~ In 

a aTOM cny'lae oxaaLlaaeTcH naMuoro MeHbWe axcnepH-

MeHTanbHOJ::O, ( ecnu TOnbKO He 
- TTTT ~ 

npennonaraTb, 'ITO ceqeune a ua uecKOnbKO nopHllXOB 
- . . . t . /6/ 

.npea~cxo,llHT ceqeuHe 11- N B3aHMOlleilCTBHl!, 'ITO npOTHBope'IKT llpyrKM oueHxaM (eM. ), 

B paMxax onnoMeaonn~ll Teopuu. cornacne axcnepuMenTanbHLIX ·" TeopeTK'IeCKKX cnexT

poa npoTouoa MO:lKHO ~ony'IKTb nuwb npn yqeTe auepreTuqecxoi! aaaHCKMOCTK ceqeHKH 11'- u_

aaaHMOllellcTaull. 
. ' 

, ,.,~ 1TTT '- TTTT 

Ha puc. 3 npuaenena .aenuqnna oTnoweuHH a ( w) /a , nonyqenuaH, H3 ycno-
t t ' 

BKH, 'IT06~l TeopeTa'lecxull cnexTp W ( p) ua. puc. I uaunyqwaM o6paaoM cornacoaancH 

'? · axcnepuMeuianbHoli, rucTC?rpaMMOl!. Bnonue OT'IeTnuso npoHBnHJOTCH Tpu nHxa. _ Ecnu yqec:rL 

·. paaMaaKy_ auepruu nyqxa nepBK'IHblX rr- -Meaouoa 1'1. T'" ;!:.I las, TO suepruH nsyxMeaon

HOli cucTeMLl, COOTBeTCTBYJO·IUaSI aTHM. nux aM, w .._ 2,5- 3; I,B- 2,5 u 0,2-0,9 las. 

B o6nacTH w =-· 0,2 -·0,9 las.'· xopowo HaBeCTHbl rr - rr, peaouaucbl 
x,;:) 

.P H e 
!lnx npn (U ·,. 1,5-2,5 '!sa~ HBriHeTcH ue oqeHb nocToaepllblM, Tax Kax cooTBeTcTnyJO

lllHl! eMy MaXCHMYM B , 3XCnepHMe!lTanbHOi! r'HCT?r'P8MM: llpH p b ·1,1 l3B COBll8ll8eT C 

M8XCHMYMOM B cnexTpe lV. (p)' H pacxomneuue. Me>Kny' sxcnepHMe!lTanbllol! H TeopeTHqe-
' . 

CXOi! XpHBblMH B 3TOM· HllTepaane IIMllynbCOB B 3H8'1HTenbllOi! CTeneHH MO:lKeT 6blTh o6-
, . .xxx) 

ycnosneuo owH6KSMII 113MepeHIIII 

' xl' w = w(T,p)-nonHaH aueprH>I qacTHU a aepxHeM aepTexce llHarpaMMbl M (a cH-
CTeMe HX. UeHTpa Mace) • , . 1 

, 

. -,.x\c) ·3Tu.peaouaucbl 'llrpa!OT ocuoauyio ponb, xorna aueprHH nepBH'IHblX rr -Meaouol'i 
T < 5 las;, c _·pocTOM .aueprHH T · yaemi'IHBaeTCH OTHOcH'TenbHLIA axnan rr -TT aaaHMOllell

cTBHl! npH 6ont::lllHX 3H8'1eHHSIX W •· 

xxx) · , ', · 
BMeCTe C TeM CnenyeT OTMeTHTb; 'ITO H3. auanH3a B3aHMO.:teilCTBHll: XOCMHqeCXHX 

ny'lel! o'leHb 6onbinol! aueprHH uenasuo 6&mH nony'leHbl yxaaauu>1 o cymecTaosaHHH KopoTxo
mHaymel! 6o3ouuoll. qaCTI!Ubl c uyneBblM 6apHOHHLIM qncnoM H Maccoi!; uecxonbKO 6onb

I,Uel! MaCChi ll~yx uyxriouoa/7/; EcnH Taxa>! qacTuua nelicTBHTenbHO cywecTnyeT, oua non>K
ua.naaaTb axria;z:x' eo BTopoll n11x ua pHC. 3. 
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lfTo xacaeTCSI nHXa npH W '" 2,5-3 l3B, TO HHXaXHX yxaaaHHil 118 Cylll9CTDuBilllHt:i' 
. I 

u-rr pe30H8HC8 B 3TOi! o6naCTH ~Hepr'Hli B HaCTOS!Wee BpeMSI He .HMeeTCSI. •Bo::iMO>KHO, 3TO 

cnHaauo c· TeM, 'ITO acpcpeKTHBHLle MaCCbt nHoHHLtx cucTeM a ,o6n~CTH M ~ 2 Ia;:, n~axTH~ • 
I 

'18CXU eme He HCcnellOBBHbl, 0llHaKO HMeeTCSI If npyra>l_ B03MO>KHOCTb, aaxnJO'IaJOWa>ICSI B 

TOM, 'ITO paCXO>KlleHHe. 3XCnepuMeHT8nbHbiX H TeopeTH'IeCXlfX cneXTpOB MO)!{eT 6b1Tb o6yc

noaneHO HenpHMeHlfMOCTbiO CaMOI! OllHOMe30illlOH TeOplfH. 

.lla.nbllei!wee nccnenonauue aToro sonpoca npencTaBn>leT nepsocTeneullbil! HHTepec. 

B 1qacTnocTu, ecnH nononHHTenbHLte MaxcHMYMLI a cnexTpe npoTouos OTlla'IH o6ycnos-
• - • I ' 

neHLl rr- 11 peaonancaMH, TO no, Mepe yaenH'IeHH>I · aueprHH · nyqKa nepBH'IHblX rr -Meaouoa, 

aTH MBKCIIMYMbl non>KHbl CllBHraTbCH a oTopouy 6onbWHX HMnynbCoB. Tax MaxcHMyM, · 

xoTopblll npu T =7 !an ·pacnono)!{eH B o6nacTH p e 0,3-0,4 las/c, npH ·. T -10 H 16 las 

6ylleT Ha6monaTbC>I COOTBeTCTBeHHO npH p·,. 1 H 2 ['as/c., 

J.1MnynbCHbll! cneXTp npOTOHOB OTlla'IH B HeynpyrHX 1T - p B3aHMOlleliCTBHSIX n(m 
. ' /~ . ' 

T ~ 16 las nccnenoaancH a pa6oTe • PeaynbTaTbt H3MepenHl! .npHB~lleHLl ua pHc. 4. Kax 

BHllHO H3 CpaBH9HH>I C pHc.2; MaKCHMYMbl B CneXTpe lleliCTBHT~nbHO CllBHHynHCh B 06.:_ 

naCTb 6onbWHX HMnynbCOB. 0JlHaKO CT8THCTHKa npoauanH3HpOBaHHblX npOTOHOB O'leHh Mana 

H 6onee onpeJleneuH&lX aaxnJO'IeHHil cnenaTb noxa eme !lenb3H. 

TaK xax cTpyxTypa npoTOHHLIX cnexTpos ua6nJO)laeTcH xaK a aseaJlax c Man&IM quc-
./4/ j 

nOM ny'leli, T8K H B MHOr'Ony'leBblX 3Be3ll8X , CnenyeT O>KHllaTb, qTO COOTBeTCTBYIOlUHe 

lfM peaOHBHCHble 1T - 1T COCTOSilfHSI, eCnH OHH lleliCTBHTenbHO ,CylU~CT~YIQT• C 6onbWOll: Bepo-

HTHOCTbiD pacnanaJOTC>I ua qeTLlpe H 6onbwee qucno Meaouoa; 

COCTOSIHHfi / '> 1 • 

H30TOnH'IeCKHli CnlfH 3THX 

B aaxnJO'IeHae OTMeTHM, 'ITO aa cpaaueuuH TeopeTu'lecxoro ceqeHH>I ; - N aaaaMo-" 

lleliCTBHSI C ero 3KCnepllMeHTanbHblM 3Ha'leHHeM U'rTN = 
· In 

24 M6, cneJlyeT; 'ITO s o6nacTif 

HOp>!llK8 HeCKOnbXHX t9B Cpe,!lH>ISI_ Benlf'IHHa Ce'leHHSI 
-rrrr 

1T - 7T B38HMOll911:CTBKH U, e 
t 

3Ta nenif'llfH8 npa6nH3lfTenbHO B llBa paaa npeBOCXOJlHT BC!fMUTOTH'IeCKOe_ 3Ha'leHHe 
1T1T I , ' ' ~ \ 

at ,._ 15 M6, nony'leHHOe H3 XBa3lfXn8CClf'leCXHX C006pa)!{eHlfli H Ha OCHOBe non!OCOB 

P 
/6,9/ 

ep>Ke • 

30M6. 

Onnu Ha aaTopos (B. C.B.) 6naronapHT a~ rocTenpHlfMC.Tno napexuu10 _J.1ilcTaTyTa_ 

cpll3HKH H MaTeMaT!fXlf MonnaBCKOli AxaneMHH uayK, r'll~ 'laCTH'IHO 6&ma BblnOnHeHa ua

CTOS!UlaSI paooTa. 

n H T e p a T y p a 
I . . . - . . . . 

1. V.A.Belya:kov, \\anp;Yung chang. V.I. Veksler, N.~I.Viryasov, I. Vrana, Du Yuan-caii Kim Hi In, E.N.Kiadnit-

skaya, A.A.Kuznets~v, A.Mihul; Nguyen Dinh' T~, I.P~terii,' V.N.Penev, E.S.Sokolova, ~t.I.Soloviev, T.IIof. 
mokl, Tshen Lin yen, ~!.Schneeberger. Proc •• of the 11-th Intern; C~nference on Jligh Energy Phys;,CER.l'i,' 

1962, P• 252. 
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