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Abstract 

Two bubble chamber experiments/ 
1

•
2

/ have been performed to study 
the effective mass spectrum of 1\ y combinations. The authors have come to 
the conclusion that the ( 1300- 1400) MeV bump of the spectrum ( Fig.1) testifies 
the exi stence of 1680 MeV Y * .. 1\ 1J resonances. Indeed, no resonance is known 
·to produce such a narrow bump on the mass spectrum in the ( 13 00- 1400) MeV 

region. 
The aim o f this investigation is an attempt to quantitatively appreciate the 

effect. Such estimate s can be done by comparing the experimental effect- back­
ground relation and the effect- background one taken from refs./ 7- 9/( see Table 1) 

within the best suggestion for the ( 1\ 1J ) *-existence. 
We s uggested that the 1680 MeV resonance does exist. The results of our 

pres e nt calculations can be reported as follows: 
1.If ~ Yt610 decays into I\7J and~ rr have been taken .into account 

and W \ Y .. f.. 0 j 0 1 ~ 3.5, the Y * production cross section is a < 0 ! This means 
IV y .. T/ y 

tha t the sugg~stion is wron g. 
2,1f, on the other hand, the ~ rr decay mode is forbidden (the known quan­

tum numbers do not allow to obtain it), a y a ( 330 ~1~~)!Lb. This is larger than 
the greatest value a ;•• = 200 !Lb from the experimental cross section re-
sults/ 7- 9/ . Therefore, we arrive at a conclusion tha t it is imposs ible to explain 
the ( 1300-1400) MeV bump only by Y "' .. 1\ 1J existence, 

The resonance Y .. A y ( M ~ 1350) MeV might exist, in principle, 
thlough there m·e some difficulties as well , The main one is the width of the ex­

perimental bump in/1,2/ . 
It s hould be also noted tha t there has been no publications which proved 

,\ 1J ) *-resonance existence in a unique way ( ref./11/ , too). 

1. npK H3y'leHKK B3l 

If 4 rss/c B nponSHOBOll I 

THBHbJM M8CC8M 1\ y -KOM 

naCTK M8CC (1150-1200) fl 

npHaeaeHbi 9TH pacnpeaeT 

HHeM ~ 
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J. npH H3y'!eHHH B3aHMO.I:le l!CTeHl! "- -Me30HOe C HMnynbCOM (7-8) rae/C 
l1 2/ 

H 4 rae/c e nponaHoeol! nyahlpbKoeol! KaMepe ' e pacnpe.aeneHHRX no ~~eK-

THeHbiM Mace aM II y -KoM6HHauHl! 6bJno aaperHCTp"poeaHo .aea nHKa: o.a"H e o6-

nacT" Mace (1150-1200) Mae, .apyrol!- e o6nacTH (1300-1400) Mae. Ha p"c.1 "2 .. 

np"ee.aeHbl aT" pacnpe.aeneHHQ, nepehll! n"K npeHMyllleCTeeHHO cegaaH C pO)I{J:le­

HHeM L 
0 

-rHnepoHa, a TaK)I{e c ~OHOM OT .apyrHx peaKuHl! H He npe.acTaemt~T 
6onblll0f'O HHTepeca. 8TOpOl! llHK - e o6nacTH 3~~eKTHeHbiX Mace 

M II ( 1300-1400) Mae - BBTOphl HHTepnpeTHpyiOT KaK • OTpa)l{eHHe• B03MO)I{-
orr y * 

Horo ( A 'I l -peaoHaHca c M "' 1680 Mae Ha cneKTp Mace A y OT MO.I:lbl pacna-

.a a 

y 1sso ... A + 'I H 'I -+ 2 y 

/1 2/ 
.[lel!CTeHTenbHO, KHHeMaTH'!eCKHl! SHanHa, npoee.aeHHbll! 8BTOpaMH ' , y6 e-

./:lHTenbHO llOKaaan, 'ITO HH 0./:lHH H3 paHee H3eeCTHblX peaoHaHcOe He MO)I{eT .l:laTb 

Ha6niO.aaeMoro e aKcnep"M eHTe yaKoro nHKa e pal!oHe Mace ( 1300-1400) Mae. 

* EcnH )l{e npe.anono)I{"Tb, 'ITO yKaaaHHbil! Bbiille ( A 'I l -peaoHaHc cylllecTey-

eT, TO e cneKTp Mace A y -KoM6HHaUHl! OH .aon)l{eH .aaTb eKna.a e BH.ae yaKoro 

llHKa ( 130D-1400) Mae. K TaKHM )l{e ebJBO.I:laM npHXO.I:l"T r.¥1. Konblnoe e O.l:lHOl! 
/3/ 

H3 CeOHX nocne.aHHX pa60T 

AHanorH'!Hbie onbJTbi npoeo.aRTCR Ha MeTpoeol! nponaHoeol! KaMe pe OY1.HY1 H 

HX npe.aeapHTenbHbJe peaynbTaTbl Ka'!eCTeeHHO llO.I:lTBep)I{J:laiOT aKcnepHMeHTanb­
/ 1 2/ 

HbJe .aaHHbJe pa60T ' • nocKOnbKY CTaTHCTHKa ell.le He.aOCTaTO'!Ha, e .aanbHel!-
/ I 2/ 

ll.leM Mbl 6y.aeM on"paTbCR Ha peaynbTaTbi, npHe~.a eHHbJe e pa6oTax ' 
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* 2 • .[lo cKx rrop roe opHnocb nKwb o KKHeMaTKKe pacna.oa (II. TJ l -pe3oHaHca, 

T.e. 0 nono>KeHKK MaKCKMyMa B CfleKTpe 1\. y -MaCC H ero WHpKHe. C 3 TOJ! TO'IKH 

3peHK51 3KCnepHMeHT He npOTKBOpe'IHT npe.onono>KeHK!O 0 CyWeCTBOBaHHH TaKOI'O p e -

30HaHca . 

U enblO HaCTOHWel! pa6oTbi HBnHeTCH nonbiTKa no.ool!TH K .oaHHOMY eonpocy 

C .opyrol! C TOpOHbl, a KMeHHO: OUeHKTb Ce'leHHe pO>K.OeHHSI ( 1\.TJ) * pe3oHaHCa, KQ­

TOpoe 3aTeM MO>KeT 6bi Tb conocTaeneHo c .opyrKMK <~KcnepHMeHTanbHblMH ce<Iei!KSI-

MK. 

.[lnH y.oo6crea TaKoro cpaeHeHKH eee.oeM o6o3Haqe»Ke N=~· 
cj:Jo» 

Ha H3biKe <~KcnepKMeHTanbHblX .oaH HbiX N eCTb He 'ITO KI!Oe, KaK OTHOwe-

H'!e nnowa.OH I'KCTOrpaMMbl llO.ll flKKOM (6e3 cpoHa) K OCTan bHOI! rrnowa.OK f'KCTO-

rpaMMbl. 

KaK y>K e 6bli10 CKaaaHO Bb!We, BKila.ll B Y3KKJ! llKK B pal!oHe Mace 

'-! ( !300-!400) Mae MO>KeT .llBTb T Oil bKO O.llKH KaHan pacna.oa Y -./\. + TJ 
II. y 1680 

c nocn euyiOwHM TJ-+ 2 y . 3To 11 e cTb TO, 'ITO »B3b!BaeTcH 3.0ec b Ha6niO.oaeMblM scj:J-

cj:JeKTOM. 0cTaJibHble MO.llbl pacna.oa .oaiOT BKna.o B o6wfll! cpOH, KOTOpbll! COCTOKT, 

KpOMe T OI'0 1 113 npo.OyKTOB p8Cfl8.llOB 'laCTKU, 06pa3ylOWKXC51 B peaKUKSIX, f'.lle Y 1680 

He pO>K,lla<>TC SI. 

6onee no.opo6ao OTHowe»He N MO>KHO aanHcaTb cne.oyiOWHM o6pa3oM: 

N 
f

2 
w (Y -+II.TJlw(TJ -+ 2y) ay (I) 

[,
2 

w ( TJ-+rr+rr-rr 0 ) + f 
4 

w ( TJ-+Tro 2y) +f 
6 

w l-TJ-+ 3rr 0)] w(Y -.II.TJlayHa w(Y-.~rr)ay+ka <I> 

f')l e f I -e e pOSITHOCTb pei'KCTpaUHK O.lli!OI'O y -KBai!Ta 113 o6pa3ylOWHXCSI 

y -KBUHTOB; a Y -ceqeHHe po>K.oeHHSI Y 
1680 

; a Q> -cyMMapHoe ceqeHHe cj:JoHo-

BblX K8H8nOB; k - cpet:tHHSI eepO <l THOCTb perHCTpaUHH 1\.y KOM6HHaUHH t:tnH cpo-

HOBblX KaHanoB . 8 STY cpopMyny He BXO.llSIT scpcpeKTHBHOCTH perHC T pauHH II. -

f'HHepOHOB, TaK KaK OHH 6 ITH3KH K et:t KHHU e H C'IHTalOTCSI O.llHHaKOBblMH .OnH BCeX 

KaHanoe peaKUHI! , 

cDopMyn a (I) npH K3BeCTHb!X ce<IeHHHX a Y H a <I> ll03BOnHeT Bbl'IHCilHTb 

OTHOW e HHe N , KOTOpoe 3aTeM MO>KHO cpaBHHTb C ero 3KC ilepf!MeHTai1bHbiM 3 Ha-

qe»KeM. Mo>K»o rrocTyiTKTb Hao6opoT - 113 (I) onpe.oenH Tb a rrpH H3eecTHOM N, 
y 

ii 

H cpaBHHTb sTy eenH'IHH 

nOB, KOTOpble B npHHUHf 

3, npeunonOlKHM, ' 

mecTeyeT H ero Macca . 
/• 

no cneuyiOmHM cxeMaM: 

y 1680 -.II. + TJ 

H 

y 1680 
.. ~ 0 + "0 

l .... 

ll.+y 

y 1680 .. ~ + " 

·~ "+ 

nanee sTH MOJlbl ae pa< 

B paMKax s u (3) -<:Hllo 

nanoe paeao: 

w () 
-

W() 

x/ 
n p eunonaraeM 1 

O~TeT (8, 2 t 16' 
1\. • ::;. ) H OK1 



* an a (A 7J ) -pe3oHaHca, 

0 ll1Hp HH8. C ST Oll T O'IKH 

Ylll8CTBOBaHHH TaKOr'O p e -

'H K .QaHH OM y BOn p ocy 

e 

( A TJ l * p e3onanca, Ko-

N= ~· 
cpon 

'IT O HHOS , KaK OT HOlll e -

tnbH Ol! TIJlOlU a llH r'H C T O-

pal! o H e Mace 

acna.na Y 
1680 

... A + TJ 

!8C b HB6Jl l0ll88Mb!M scp­

cpoH, K OT Opbll! C OCTOHT, 

;i B peaKUH HX , r' ll8 Y 
1680 

·llyiDlUHM o6pa3oM : 

( I ) 

3 i o6pa3yiDIUHXC SI 

Mapnoe ceqen ae cpono­

KOM6HHBUHH llJJH cpo-

perHC T pauHH A -

HHaKOBbiM H llJlSI B CSX 

03BOJ! SI8T Bbl 'IHCJlHTb 

CTI8 pHM8 HTaJJ bHb!M 3 H a-

(J 
y npa H3 B 8CTH OM N, 

H cpaBHHTb STY BSnHqHHy C MaKCHMaJlbHoa OUSHKoa CYMMapHOr'O ceqeHHH BCSX KaHa-

JlOB, KOTOpb18 B npHHUHJ18 MOr'JlH 6 b! naTb BKnan B Y 
16 80 

-pe30HaHC. 

* 3. npennonoJKHM, qTo p830HaHC y 168 0 = ( A TJ ) nei!CTBHT8Jlb HO c y-

m e cTsyeT H ero Macca pasna 1680 Mss. Torna pacnan ero Mo >KeT nponc xonHTb 
/41 

no cne nyromHM cxeMaM: 

y 1680 -+A+ TJ 

TJ ... 2 y 

TJ ... 71 + 71-71o 

TJ -+710 yy 

TJ ... 3 710 

TJ -+71+ "- Y 

H 

y 1680 
... ~ 0 + 71 0 

l ~y +y 
A+y 

y 168 0 

OTHOCHT. sepOHTHOCTb 
w /51 
0,34 

0,30 

0,15 (2) 

0,16 

~o 

nanee sTH M OUbi ne paccMa T p asaroTcs, T a K KaK ne conep>KaT K OM6 nna nn tl A "'y. 
x / 

B p aMKax S U ( 3 ) -cHMMeTp HH oTHomenne sepoHT HOCTe l! paccMaT pHsaeMbiX pac -

n anos pasno : 

w ( y 168 0 ... ~ 0 
T1 ° 

3. 5 

IV ( y 168 0 -+A "'I ) ( 3) 

x/ 
n p ennonaraeM, qTp y 1680 p8 30Ha HC BXOUHT B 6apHOH - 7J - Mf 30HHbll! 

O~TST ( 8, 2 )-167 
1 KOTOpbll! p acnanaeTCH Ha OKT8T 6apHOHOB ( 8, 2) ( N • ~, 

A • ;:: l H oKTe T nce s nocKanHpH biX Me3onos. 

5 



noaTOMy, 9CIIH paCCMBTpHBBTb TOnhltO • H9ii:TpBnbBbl9• MOilbl pacnana Y I lBO -pe-

30H8BC8, TO OTHOCHT9nbBb19 BepOIITHOCTB MO~O npBBI!Tb paBBbiMH COOTB9TCTB9BHO: 

w ( y .. ~0 ,? ) 
1680 

0. 78 

(3) 

1680 
.. ATf l 0,22 W(Y 

/2/ 
3Kcnep11M9HT8nbH09 3B8'19HII9 OTHOU!9HHII 00 ll8BHblM pa60Tbl paBHO 

N - 0, 215 ±_ 0,063, 0ruu6Ka 11Bnii9TCII CTBTIICTII'i9CKOA II nony-qeaa nyTeM Cn0)1{9HHII 

OWII6KII B OIIK9 ( 1300 +- 1400) MaB C OIDII6KOlf cpoHa B par10H9 DilKS (eM, rHCTorpaM­

MY 2). 

Cpenastst a¢$eKTIIBROCTb per11cTpau1111 onaoro 

pHM9HT9 COCTBBnsteT npiiM9pHO 0,}, nOSTOMY 

Y -KBBHTB B yxaaaHHOM axcne-

= 0, 1; 2 ~ 0,18; = 0,243; ~ 0,29; l 6 - 0,354. 

8 TafinHUe 1 (eM. npHnO)f{9RII9) C06paHbl ll8BHbl9 no C9'19HHHM peaKUIIA, B KOTO-

pbrx Mc>ryT o6paaoBbrBaTbCH A y KOM6aaaul!B npu B38HMonef:lcTDHH rr -Meao-

ROD p = 3, 4 H 4,65 faa/c C npoTOHBMH/?,
8

•91 . 113 T86nHUbl 
TT -

BBUHO, 'ITO 

•'IHCTo• !j>oaoBbiMH peaKUHHMH, B xo-ropbrx ae MO)f{eT ponaTbCII Y 
1680 

HBnH IOTCII 

peaKUIIH C o6p830B8HII9M ~ O (a ~ 230 MK6 ) B ,\ rr O (a "' 90 Mlt6 

( a ,IJ ~ 320MK6 l ,H cpenastst aepostTHOCTb peracTpanull <jJoaoaon A y KOM611aauu11 

panna 

" 
0,1·230 + 0,18·90 

3~ 
0,12. 

T enepb <j>opMyna (I) noaaonsteT Bbi'IHCnHTb ceqe aue po*ueHIIH 

nony'IIIM ypanaeaue nuua 

0,014 
0,215 = 

ax 
0,224 a 

y + 0,12a .IJ 

a Onaaxo Mbr 
y 

f19 I:IG HII9 KOTOpOrO MOJK9T UaTb TOnbKO OTpHUaTenbH09 3 H8'19HB9 a y < 0 ( !) <I>B3H­

'19CXY.o1 CMbrcn 3Toro cnenyromuli: ecn11 na*e ace aa6nronaeMbie co6brTHH c A -'lac-

TIIUBMH B y -KBaHTaMH npllnHC8Tb HOBOMY pe30HaHcy, 'ITO HBHO a6cypllHO, TO H 

Torna aenoaMOJKHO nony'IHTb CTOnb xopomo BbrpaJKeHHbrf:l nux, KaK aTo aa6nroua-

9 TCSI H8 3KCnepH~9HT9, 

6 

lJT06bi npenCTBBBTb 

S(jl!j>eKTIIBHbiX Mace A y 

30B8HH9M nporpaMMbl <1>0! 

llnll pa3nii'!Hb!X COOTifOlll9B 

periiCTp81lBH y -KB8HTOB 

RTHOcTen pacnanoa Y 16 80 

cneKTp M a ce A y oT pac 

*e caMoe nmoc !j>oa oT Ill 

( M8KCIIMBnbH8SI OU9HKB , n 

Da)f{e H3 piiC, 3 (en 

no'ITH He 3BM9T9R, 3TO 0 

pacnana ( 2) MO)f{9T 6brTh 

5. Cne naeM Tenepb 

npll<ii!HBM MOllS y 1680 

U810T D03MO)f{HOCTH T8KOr 

a11n npenen ce-qeaHH a Y .. 

MOil H3 3 K cnepHM9BT8 no 

11-rax, KBK a paaee, 

H cnaraeTCH 113 C9'19HBA 

A rr 0 ( a ~ 90 MK6 ) ~0 r 

ny'IIITb, <iTO Cp91lBHII a¢<jJ 

= 0,1 5. 

YxaaaHHbre Dh!llle o· 

n p HD9UYT K BWp8)1{9HHIO 

'l 

'ITO npH N 0,215 ±. 0 

nony•H!HH09 3Ha'leHHe ce 

KOTOpt, l9 B npHHUHH9 MOT 



•Ahi pacnana Y 
1880 -pe-

• pABHbiMB COOTB9TCTB9HHO: 

(3) 

/2/ 
pa60Tbi pBBHO 

nonyqena nyTeM cno>KeHHH 

lone IIHKB (CM, rHCTOrpaM-

3BHTB B yKaaaHHOM 3 KC119-

8 0,29; £ 
6 

a 0,354, 

C9'19HHSIM p9BKI1Hli 1 B KOTO-

lHMOA9ACTBHH Tr -Meao-

Ta6nHilbt BHAHO, 'ITO 

l'bCSI Y 
1680 SIBITSIIOTCSI 

( u"' 90 Mk6 

oaoll A y KOM6HHBUHH 

y OnaaKo Mbt HHSI U 

1enne u v < 0 ( !) <l>nan­

Mbte co6btTHH c II -'lac­

HBHo a6cypnno, To n 

K 1 KBK 3TO HB6ITIOAB-

1JT06bl npeACTBBHTb KBpTHHy 6onee HarllHAH0 1 HBMH 6binH pBCC'JHTBHbl CII9KTpbl 

Ito! 
a<jl<jleKTHBHbiX MBCC A y -KOM6HHB11Hli ITO M9TOAY CllY'IBliHbiX aBean ( C HCIIO/lb-

aOBBHH9M nporpaMMbi <PO PC), npenno>Ke!Ulo.My r.H.Konblllo.BbiM, 3To 6bmo cnenano 

A/lSI paa/lH'JHbiX COOTI10lli9HH!i M9>KAY <jJOHOM H a<jl<jleKTOM C Y'I~TOM a<jl<jleKTHBHOCTH 

perHCTpBI!HH y -KBBHTOB B paa/lH'JHbiX KBHB/lBX H C Y'I~TOM OTHOCHT9/lbHb1X Bepo-

SITHOCT9A pacnanoa Y 
1680 

H 1J -Meaonoa, TaK, nanpHMep, na pnc. 3 nao6pa>Ken 

CII9KTp MBCC A y OT pBCIIBAB Y 
1680 

IIO BC9M CX9MBM ( 2), Ha pHC, 4 - TO 

>K9 CBM09 II/liOC <jloH OT ApyrHX KBHB/lOB IIpH U ~ 320 MK6 H U = 300 MK6 
~ y 

( MBKCHMB/lbHBSI OU9HKB 1 IIOny'J9HHBSI Ha TB6nHUbl 1, CM. IIpHilO>K9HH9), 

lla>Ke H3 pHC, 3 ( CII9KTp MBCC A y 6ea IIOCTOpOHHero <jlona) BHAHO, 'ITO IIHK 

IIO'JTH He 3BM9T9R, 3TO oaHB'JB9T1 'ITO B9/lH'JHHB OTHOIIT9HHSI B9pOSITHOCT9l\ MOll 

pacnana ( 2) Mo>KeT 6btTb H3Menena 6ea cymecTnennoro naMenennH peaynbTaTa, 

5. CnenaeM Tenepb npennono>KeHne, 'ITO no KBKHM-nn6o HenaaecTHbtM naM 

IIpH'IHHBM MOAB Y 1680 ... ~ O Tr 0 3BIIp91.U9HB ( HaB9CTHbl9 KBBRTOBbl9 'JHCITB H9 

A BlOT BOaMOlKHOCTH TBKOrO 381Ip9TB), B 3 TOM cnyqae Mbl AOil>KRbl cpaBHHTb Bepx­

HH I~ npenen ceqennH u Y ... A7J ~ 210 MK6 (eM. npnno>Keane I) c oueHKOl!, nonyqae­

Moil H3 3KCnepHM9HTB no <jlopMyne ( 3). 

11TaK, KaK H panee, N ~ 0,215 ±.. 0,063. Ho Tenepb y>Ke (7<!> = 410 MK6 

n cnaraeTcH na ceqennl! peaKunl!, nnyumx c o6paaoaanneM ~ 0 
( u"' 230 MK6 l , 

A Tr 0 
( (7 = 90 MK6 ) ~0 rr 0

( u = 90 MK6 ) (eM. npnno>Kenne). KaK H panee, nerKo no-

ny'IHTb, 'ITO Cp91lHHSI 9<jl<PeKTHBHOCTb perHCTpBUHH <jlona paBHB B aTOM cnyqae 

= 0, 15. 

YKaaaHHbte Bbtllle OTHOCHTenbHbte aepoHTHOCTH w 
1 

npunenyT K Bbtpa>KennJO 

0 061 a y 

0, 155 (7 y + 0,15 (7 <il 

'ITO rtpH N = 0,215 ±.. 0,063 naeT 

(7 
y 

= ( 330 
+ 104 

)MK6. 

-95 

H a<jl<jleKTHBHOCTH £I 

f1ony•I9HH09 3HB'J9HHE> C9'1911HSI U y rtp9Bb!UIB9T CyMMBpH09 C9'19RH9 KBHBITOB, 

KOTOpLte n npnHunne Mornn 6bl nnTH qepea o6paaonaune peaonanca (A 1J) * 

7 



T,e, npeBbiWaeT aaae.OOMO 3aBbilUeHHYIO OUeHKY .OJIH 3TOrO Ce'leHHH 210 MK6. 

llnH paccMaTpHaaeMoro npe.onono~eHHH( Y 
1680 

-+ ~0 
"o aanpeuten) no MeTo.oy 

c nyqatlHbiX aaea.o aaMH TaK~e 6bmH pacc'IHTaBbi cneKTpbi Mace A y (eM, pHC, 

5,6 H 7). Ha pH c . 5 aao6pa~eH cneKTP Mace oT pacna.oa peaonanca Y 1680 -+ 1\71 

a OTCyTCTaHe QJOHaj Ha pHC. 6- TO )l<e nn!OC !jJOH 1 a npe.OllOJIO)I<eHHH, 'ITO a = 2 10 MK6 
y 

(aepxHHSI ouenKa) H a 
!jJ 

410 MK6, pHC. 7 anonorH'Ien pH c. 6 , flO a y c 6() MK6. 

6, 8 npHae.oeHHbiX abilUe paC't~T8X B Ka'teCTae 3$j>eKTHBHOCTei! perHCTpaUHH 

y -KBaHTOB f 
1 

6binH a3SITbt HX cpe.OHHe 3Ha'teHHSI . Mo)I(HO O)I(H.OaTb no3TOMY , 

'ITO pe3yJibTaTbl npoaOUHMOrO CpaBHeHHH 6y.OyT aaaHCeTb OT yrJIOBb!X H 3HepreTH-

qeCKHX xapaKTepHCTHK y -KBaHTOa, o6pa3y!OIDHXCSI B yCJIOBHSIX KOHKp9THOfi reo-

M9TpHH KaMepbt. 

0uHaKO, eCJIH no HMe!OWHMCH 3KCnepHMeHTaJibHb!M .QaHHb!M ITOCTpOHTb rHCTO­

rpaMMy, yqHTb!BB!OmyiO 3aaHCHMOCTb 3!jJ<jleKTHBHOCTH perHCTpaUHH OT yrna H 

3HeprHH ( C Y"'~TOM TaK Ha3b!Bae MOrO "aeca' Ka)I(.QOrO y -KBaHTa), TO MO~HO 
x/ 

nerKO npO!ICHHTb 3TOT BOITpOC, llefiCTaHTeJibHO, a HeKOTOpOM CMb!CJie Mbl 6y.OeM 

N=~ 
QJOH 

HMeTb 3KBHaaneBT 6eCKOH9'tHO-npOTSI~eHHOi! KaMepb! H OTHOIIIeH!fe 

ne 6 y.oeT aaaHceTb oT yKaaaHHbtX xapaKTepHCTHK . Pnc't~T no 

cnyqae He06XO.QHMO aeCTH C f 1 = 1, (2=2 , . , (, ~i 

JIH abtnOJIH9Hbl .OJISI npe.onOJIO)I{eHHil nyHKTa 5 ( Y 
16 80 

-+~0 110 

<jlopMyne (3) a 3TOM 

TaKHe pac"!~Tbi 6bt­

-aanpemen). 

CooTBeTcTayromast rHcTorpaMMa c 'aecaMH' 6bin8 nro6eano npe.oocTaanena 

naM rpynno i! A.A.Kyauenoaa. 8 3TOM cnyqae 

·N 0,24 :t. 0,07. OTKY.08 

177 
a y = (430 ;t, 150 ) MK6 

KaK BH.OHM, peaynbT8T npaKTH"!eCKH ne H3MeHHilCH. 

He6onbruoe oTJIH'tHe N = 0, 24 OT npe~aero anaqeHHH N = 0,215 T8K)I<e 

rOBOpHT 0 CJI860M BJIHSIHHH yrnoawX H 3HepreTH'teCKHX X8p8KTepHCTHK 

~ 
QJOH 

y -KB8H -

TOB Ha Cp9.0HIOIO aeJIH"'HHY OTHOlUeHHH 

7. TaKifM o6pa3oM, cyMMHpyst ace cKa3aHHoe, Mbt npuxoUHM K BbtBouy , "'TO 

HMe!OliiHi!CSI 3KCnepHMeHT8ilbHb!i! ITIIK B 06il8CTH* \1 /\y ( 1300 1- 1400) 

B03MO~RO o6bSICHHTb HaUH"!HeM TOJlbKO ( .\ T/ ) - pe30H8HC8. 

M3B ne -

xi Heaa6nrouaeMbie co6biTHH , 3<jl<jleKTHaHOCTb perHcTpaUHH KOTOpbtX 6nuaKa 

K HYJIIO, no -npe~HeMy He MOryT .08Tb BKJ18.08 B T8KYIO rH CTorpaMMy , 

8 

8. KaK ~e Tor.oa o6bHC 

HOCTH, 

a) npe~.oe acero npe.on 

-peaoHanca c Maceo!! M ~., 

Ka ceqeaHH 

ceqeHHA c 

a y - 210 MK6 

~ O -rHnepoHaM 

6) Pac't~Tbi, BbmonneHI 

HCCne.ooaaHHH HeKOTOpb!X npe 

HH9M :\ -rHnepoHa H 

.Oa!OT HHKaKHX npeabtlU9HHil B 

a) He cne.oyeT oTaeprE 

JI Hil a HMllYilbCHO M CIT9KTpe 

-a381£MO.Oei!CTaHHX1 TaK KBK 

nstromee ana"!eHHe . O.onaKo 

pa3Hl>IX C06b!THi! He .oaeT nH: 

( CM, pHC , 8 - .OaHHbte ITOJIY 

KaMepbl ) . 3aMeTHM, "'TO ecn 

a3SITb o6naCTb (1300 ~ 140 

He 6y.oeT npoTHBope'tHTb np€ 

pacna.oa ., .. 2 y (!) (c~ 

cyp.OH0 1 T,K. y -Ka8HTbl B; 

MH YCJIOBHSIMH abt60pKH, 

r) C nOMOUibiO p8C"'~T 

a03MO~HOCTb cymecTaOB8HHI 

nono~eHHH a Ay D 30 MK6 

aonancaoro po~ueaHH A " 0 

Hb!X Mace A y ace eme • 

8MecTe c TeM Tpyuao 

-+ A + y 

(EcnH y ,\y 

H OUHOBpeMe 

- H30TOITH'te 

HaKO HeTpyUHO npunHC8Tb 

6yueT cHnbHO nouaanea aa 

Ta p > 0. TaK, nonO)I<HTE 

BM9CTe C <jl830BbiM o6MMC 

OTHOIJleHHIO K 06bi"!HOMY CHT. 

3H8'te!HIH M8CCbl y 1\y ) , 



210 MK6. 

1 a a n p emen) no MeTOllY 

Mace ,\ y ( CM. pHC. 

peaoH a n c a Y 
1680 

... 1\71 

) lKeHHH, 'ITO U = 210 MK6 
y 

pHC. 6, HO U 
y 

60 MK6. 

~THDHOCTe i! perH CTpaUHH 

VI OlKHO O lKHllaTb II O STOMY , 

OT yrnOSWX H SHe pre TH-

lOSH!IX KOHKpeTHOi! reo-

lHHbi M n oCT pOHTb rHCTO-

T pBUHH OT y rna H 

y -K DaHTa), TO MOlKHO 

x/ 
OM CM biCIJe Mbl 6yn eM 

N =~ 
<jlo H 

I OITi eHH e 

n o cpopMyne (3) B 3 TO M 

T a xHe p a c'! i'!Tbi 6bl-

" o - aa n peme H ). 

~6eaHo n peno c T a sne Ha 

i H!I N = 0,215 TaK~<e 

Ja KTep HCTHK y -KB a H-

IHXOJlHM K SbiSOlly, 'ITO 

1300 .. 1400) Mas He-

c a. 

~HH KOTO pW X 6 nH3Ka 

CY IO rii CT Or pa MMy. 

8. Kax lKe TOrAa o6"M!CHHTb axcnepHMeHT? flonpo6yeM Sh i!ICHHTb see soaMOl!t--

HOCTH. 

a) flpelKAe scero npeAnonolKeHHe o cyme cTsosaHHH Hap HAY c ( /171 l* ( ~ 11 l * 

-peaoHaHca c Maccoi! M ~ Q 1750 Mas He MeH!IeT xapTHHy, TaK KaK sepxH!I!I oueH-
~71 

Ka Ce '!eHH!I U y • 210 MK6 ylKe COlleplKana S ce6e COOTBeTCTSY!OWHe KOM6HHaUHH 

:£ O -rHnepOHaMHo 

6) Pac'!~Tbt, Bbll10nHeHHbie no Me Tolly cny'lai1HbiX a seal.\ (<PO PC) c uenbJO 

HCCIJeJlOBaHHH HeKOTOpbiX npellliOIIOlKeHHi! 06 aCHMMeTpHHX B peDKUll<IX C pOlKJle-

:\ -rHnepoHa H y -KBaHTOS 1 noKa3 biB810T 1 'ITO nOJl06Hble a<jxjleKT b l He 

Jla!OT HHKa KHX npeSbiWeHHi! S HHTepeCyJOmei! HaC o6naCTH a<jxjleKTHBHbiX MaCe. 

B) He cnenyeT OTBepraTb S03MOlKHOCTH cymeCTBOBaHH!I KaKHX-IJH60 a HOMa-

liHI1 S HMny n bC HOM cneKTpe II -rHneponos, pO lKJlaJOmuxcH s " p ( rr - c l -

-S3a HMOJlei!CTBH!IX1 TaK KBK Jlll!l cneKTpa fly HMnynhc P II HMeeT onpene-

nHJOmee anaqeHHe. Onnaxo npocToe cMewHsaaue II -rHnepoHos H Y -KSa HTOB 

pa3HbiX C06b!THfl He )laeT IIHKa B HHTepecyJOmei! Ha C o6naCTH a<jxjleKTHBHblX MaCC 

( CM. pHC. 8 - JlaHH bie nony'leHbl aBTOpBMH Ha MBTe pHane C MeTpOSOi! n po n a HOSOll 

KaMepbl) • 3aMeTHM 0 'ITO ecnH S TaKOM "nepeMelllaHHOM 6 cneKT p e fly - Mace 

B3HTb o6nacTb ( 1300-+ 1400) M a s, TO crrexTp y -KBaHTOB H3 aToll o6naCTH 

He 6yJleT npOTHBOp e'!HTb npeJliiOIIOlKeHH!O 0 TOM, 'ITO 3 TO eCTb y -KSa HTbl OT 

pacnana 11 -+ 2 y (!) ( CM. pHc. 8
8 

) • QqesHnno, 'ITO a To npennono lKeHHe a6-

cypJlH0 1 T.K. y -KBaHTbl B3S!Tbl H3 pa3HbiX C06 blTH i! , a a<jJ<jleKT CSl!3aH C lKe C TKH-

MH Y CIIOBHHMH B b160 pKH. 

r) C IJOMOU!b!O paC'!i'JTOS IIO MeTOJly cnyqai\HbiX 3Be3Jl HaMH 6 b lli8 llC CnenosaHa 

S03MOlKHOCTb cy!lle CTBOBaHHH 

nonolKe HHH u Ay ~ 30 MK6 

,\ y l * -peaoHaHca c M ~ 1350 Mas. llalKe s n p en­

H HanH'IHH CHlibHOrO <jooHa OT pe30HaHCHOrO H Hepe-

aonancnoro pO lKJleHHH II " 0 , 1° rr o KOM6HHaUHfi, B pacnpeneneHHH a<jo<joe KTHB-

H b iX Mace A y see eme OCTaeTCll 3aMeTHbli! IIHK (pHCo 9). 

BMecTe c TeM TpynHo o6'hl!CHHTb cymecToosaHHe MOJlbi pacnana Y 1\ Y ( 1350 l-+ 

-+ A + y H OllHOBpeMeHHOe OTCYTCTBHe MOllbl pacnana Y fly ( 1350)-+ '£ + rr. 

(EcnH Y\y - H30TOIIH'!eCKHil CHHrneT, TO pacnan na II rr• aanpemeH). O n -

Raxo HeTpyJlHO IIpHIIHCBTb y fly TaKHe KBaHTOD bie 'IHCna, KOrJla p acna)l Ha ~rr 

6 yneT cHnhHO nonasneH aa C'li'!T Manoro SHeproBblnenesHH H op6 HTanbnoro MOMe H­

Ta p > 0. TaK, IIOliOlKHTelibHall 'I~THOCTb Y 1\y (1350) lipHBeJleT K p ::t. I • 'ITO 

sMecTe c <jlaaoBbiM o6'b9MO M naeT npH Macce M = 1350 Mas <joaxTop ~ 1/40 no 

OTHOill eHHIO K 06bi'IHOMY CHJlhHO M Y paciJBJly ( 3TOT cpaKTOp O'!eHb CHIIbHO 3aSHCHT OT 

a Ha'leHII!I MaCC h i Y Ay ). 
9 



Han6onee canbHbiM apryMeaToM rrpoTHB cymecTBosaann TaKoro peaoaaaca na-
11,21 

nneTCSI mnpnaa aa6mo.uaeMoro rrnKa B pa6oTax - rropnaKa 100 M a a ( K c o>Kane-

HHJO, HeH3BeCTHB OlliH6Ka aTOll BenH'IHHbl), 
Ill 

a ) CneayeT aaMeTHTb, 'ITO aa ncTeKmee co aan o rry6nnKoaaaan pa60Tbi ape-

MSI ITOKB He ITOHDHflOCb HH OllHOI! pa6oTbl 1 O.UH03Ha'IHO yKa3biBBJOIDel! Ha cyrneCTBOB8-

ane 

UHH 

( A.,) * -peaoaaaca. 

B pa6oTe 

K -P .. I\ 'I 

EpyKxaseacKOH rpyiiiibt , Hayqasmel! 3aBHCIIMOCTb ceqeai!R peax­
/111 

oT aaepr11a s6na3n rropora , oTMeqaeTcn, 'ITO pe3oaaa-

CllBSI 6pei!T-BHrHepOBCKBSI cpopMyna OITHCbtBBeT XOil ceqeHI!SI C 30% BepOSITHOCTblq 

'ITO HeCKOflbKO nyqme, '!eM ll~ISI S Y, HflH p Y, - pacceSIHIISI (0,1 H J3% - COOT­

BeTCTBeHHO) , OllHaKO aBTOpbl OTMe'I8!0T, 'ITO 6 cnyqae pacceSIH IISI I!CIIOflb30Ba·ncSI 
1121 

TOflbKO K - MaTpH'IHbtl! aaanna, rrpeano)!(e!IHbtl! llanHTUeM , n 'ITO nnoxoe 

coanaaeane s - l{ p - pacceSIHHSI C aKCrrepi!MeRTOM 06bHCHSieTCSI 1 B03MO)!(HO , npOCTO 

He.UOCT8'.-KBMH OIIHCaHIIH MexaHH3MB B3ai!MO.Uei!CTBIIH, 

3aKnJOqeaae 

I 1, 21 
I. nposeaeHHbte pac'!~Tbl IIOK83biBaJOT, 'ITO aa6nroaaeMbiH B pa6oTax IIHK 

IIpBKTH'IeCKH HeB03M0)!(H0 06bHCHIITb cymeCTBOBaHI!eM TOflbKO ( A., ) * - pE'30HaH-

ca . 

2. 06bHCHeHHe aTOll aHOManHII 3a C'I~T cymecTDOBalli!H pe3o HaHCa Y .. I\+ y 
/I3, 141 

c Maccol! 1350 ~~ aa TaK)!(e uaTanKnaaeTcn aa pHil TpyaaocTefi, rnaaaaH n3 

KOTOpbtx - mnpnaa aa6nronaeMoro nnKa a pa6oTa x 
1 1,21 

3. Ha6op cTaTHCTHKH, oqean a ao, .uon)!(eH 6btTb nponomt<eH a nayx acneKTax : 

a ) YTO'!HeHHe HlllpHHbl HB6nJOil8eMOH aHOMBflHH B CIIeKTpe Macc Ay 

6) yaenH'IeHI!e CTaTHCTIIKH 1\yy II ;\ 17 + Tr - Tr 0 -KOM9nHaUHI! Ha KaMe -
L.. 2y 

y - KBaHTOB, pax C 60nblli0H acp¢eKTHDHOCTbiO peri!C Tpaui!H 

ABTOpbl Bbtpa>KaiOT CBOIO np113HaTenbHOCTb n.l1.flaiiHilYCY 3a none3Hbte o6cy>K­

aeHI!H 11 A .A.Ky3neuoay 3a npeaocTaaneHne aeo6xOiliiMbtX rHcTorpaMM 11 nno.uoTaop ­

Hbte ancKyccHn. ABTOpLt aecbMa 6naroaapabt Ll1.Konbtnoay 3B noMOIDb npn npose-

neann pac'!~TOB u ueau~e coaeT~ . 

10 
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uu TaKoro peaoaaaca HB­

:aKa 100 M ae (K colKane-

Ill 
nHKOBaHBH pa60Tbl Bpe-

biBaiOmeA Ha c ymeCTBOBa-

CHMOCTb Ce<reHHB peal!:-

I C 30% BepOHTHOCTb!C\ 

II (0, 1 H 13% - COOT-

: eHH!Ut HcnonbaoeancH 
121 

H 'ITO nnoxoe 

HlleTCII, B03MOlKHO,npOCTO 

I 1,21 
\lbiH B pa6oTaX flHK 

w ( A 'I ) * -p€'30HaH-

H pe3oHaHca Y -+ A + y 

'PYAHOCTeA, rnaBHaH H3 

t~(e H B neyx acneKTax : 

T pe Mace Ay 

-KO MSHHBUHH Ha KaMe -
!y 
B, 
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Ta6nHD.a 

YIMrryllbc ,-crsalcl 3,0 
THrr peaKII.HH -----------------

~ 
yo K o 

!AI !"lKorro 

( /I I !"J K 
0 + He ihp. 

IIK 0 rr-,+ 
~oKorr- 17 + 

!!ll~oJ ,-K+ 

(1\l!o)rr-J(+,.o 

( 11 1 ~ 0 ) rr-K+m rr o 

( /1 I ~o ) Ko "+ f7- f7 o 
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~ox+fT+ TT- 17-

(/II"J 0 )K+rr+rr-rr-rr 0 

(/II "J 0 1K _ r. _ rr + J( + K 0 

a tot 

CJ* 

a** 

npnM9'!8HHSI: 

0 M6 

2 

31 ±. 14 
86 ±. 25 

141 ±. 33 

110 ±_ 28AA 

72 ±. 17 158 
86 ±. 19 

--
136 ±. 21 * 

96 + 16* 

60 ±. 20-

±. 1 
±. 1 

~ 

3 ±. 3 
3 ±. 3 

820 

622 

170 

m > 2 

a *-ce '!9H'ISI K8H8IlOB, ll810IDHX B peaynhTaTe 

r.:. 
4,0 4,65 

-
0 M6 q M6 

-· -
3 4 

93 ±. 14 40 

88 ±. 33 120 
--

88 ±. 31** eo** 
--

195 ±. 21* 240* 

-
133 ±. 21* 30* 

-
93 ±. 17* 130* 

--· 
45 ±. 23** 

63 ±. 26** 

100 

3 ±. 3 20* 

33 ±. 10* 
10* 

12 ±. 6 50-

2+ 8 
- 2 

w* 

850 840 

620 660 

210 240 

f\ -rnrrepOHbl H Y -KB8HTb!, 

B Bcnyqae ( '\ I ~ 0 1 ljloHa 6paiiOCh ceqeHHe a 1 • paB.Hoe a 1 = Y. a 1\;1 o 

a** - Ce 'l9f!.I1SI KBHBnOB , KOTOpb!e B Ilp_HHII.JIIle MOryT Jill Til 'lepea ( 1\f'i.. 0 '7 ) peao -

HBHC. 
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4,0 4,65 
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3 4 

93 :!:.. 14 40 

N 

g8 :!:.. 33!1i 120!1i 32 

.50 
:8 :!:.. 31*111 go*" 28 

15 :!:.. 21* 240* 2li 

24 

3 :!:.. 21 * 30* 
22 

20 

3 :!:.. 17* 130111 

--- · · 
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18 
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111111 12 
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2 
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2+ 8 IO* 
- 2 

PHc, I. C neKTp Mac e 1\y - KoM6l'ffUHi\ H3 rr- p( rr -c) aaaHMonetlcTBHi\ npH 
P =(7 .. 8)fsa/c ' =0,1. TT- I y 

850 840 

620 660 

210 240 
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B ononhKO A.r., Baaorpanoa B.E., KnaMeHKO C.B., PI-33til 
JloMaKHH 10.<1>. , naTOqKa 11., <l>nHI"'HB B .E.,WnsmBKKOB n.B. 

3aMeqaaaSI o ( A7J ) * - peaoaaace 
/ 1 2/ * 

B eTa The aaanaaapyiOTCSI peaynhTaTbi pa6oT ' no o6aapylKeHHIO (A 1J ) 
peaoaaaca. OnapaSICh aa 1~aHJihie no ce'!eHI!SIM 11 -P - aaaHMOAeilcTaal! a o6-
nacTH saepral! 3.;.5 Gev ,S,9/, a TaKJKe aa coOTaoweaue Mon pacnaa a 1J -
Meaoaa / 5 / , aaTOpbi npHxonSIT K Bbiaony, qTo aa6niOnaeMhlll a pa6oTax II •21 

nHK (I 300 ;. 1400) Mev a cneKTfe s!jltjleKTHBHbiX Mace Ay aeB03MOlKHO o6b 
HHTh aanzqaeM T OnhKO ( A7J ) - peaonaaca. B nanbael!weM aaTopbi p ac­
CMaTpHB~IOT H apyrae 06bSICHeHHSI1 B qaCTHOCTH, B03MOlKHOCTh cyweCTBOBaHHSI 
( A y ) - p eaoaaaca c M ~ 1350 Mev. 
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