
ITOMCKH HOBHX ~ACTV.U 90T03MYllbCHOHHHM METO~OM 

C,A.EyH.BtOB 

~o&a~ ocHoBas Ha padoraxii-5~ npe~ctasneHHWX 
Ha TdK!MCCXym XOH~epeH~m. Bpeua ZH3HM HOBHX 

qaCtH~ npe~onaraerca paBHHM Io-I2-Io-I4cex. 

~JIHCUeBBHM tp8KOBHM ~et8lttOpOM, D03BOUIJIIHM 

B sacroa~ee apeua 3aperHctpxposat& sepmMHY pacna­

~a qacrx~ c taKHM apeueseu ZH3BM,aanaetca a~epHaa 

~Ot03My!&CHR, B CB83H C 3TBM B p&3BWX na6opatOpM­

RX dYJIJI HaqatM ODYTM DO fiOHCJty HOBYX qaCtHU H 

SA8P ~t03MYl~CMOBHOI Meto~KKOR Ba yCXOpMt81BX 

B H~B3 ( 08JilyxOB) H B HAJJ (EataBHa); H3yqa1HC~ 

B3aHM0~81CtBHB npOtOBOB C 3BeprHRMH 70,200,250 

H 400 raB C BYEROB8KH M SAPBME B ~Ot03MYl&CMM. 

B pa6ote/I/, BHDOlH8HBOI B Ha6opatOpHH ftA8p-

BYX npod!8M OZHH,npOBO~HlCR DOHCX HOBKX SA8p, 

rax saaYBaeMYX cyn8prppanr8HTOB, B xoropwx o~u 

B3 BYSIOHOB 38K8HeH "oqapOBaBHHM" dapMOHOM C H&H• 

M8B~W81 M&CCOI/6/, ~B8 ~t03Myl~CMOHHMe Jt8KepM, 

X~aH Od~8MOM 2 lo, dYnH Odlyii8HM npOtOH8MH C 

3K8prx8R 70 r3B a H~B3 (Cepnyxoa) H 250 r3B B 

HAJI (BaraBHa). 3aperxcrpxpoaaso IOOOOO H I50000 

DpOtOI-~8pBYX B381M0~81CtBHR, COOtBetCtB8HHO, 

0Kp8CtBocrx B~8HHYX 3183~ npoCMatpHBanMC~ 

B p~Hyce 65 MKM H perHCtplpOBaBHC~ "~BOIBMe" 

3BI3~M, CBR3aBHM8 C nepaxqsol 3183~01 qepHHM 

HlH C8pwM tpeXOMo BYIO 3aperHCtpxp0BaBO 5 BtOpHII• 

BYX 3B83~ (litO COOtBetCtByet BepoatHOCTH 2xi0-5) 

Ba paCCt08HH8X MeB~WKX IO MKM Ot nepBMIIHYX B3&H• 

MO~eiCtBHI C B~HMHM 3B8prOB~eneHHeM B HHtep­

Bane I.0-2.6 r3B, Pe3yl~tatY aB&nH3a 3TMX COdYtHR 
Tadnuua l 

Xapax;epnctnKn Btopnllnwx sses1 

:D. 3Hep-
nn rxa nep­

BHIIHWX 
npo-ro­
Hoa,rsn 

I. 70 
2. 70 
J. 250 
4. 250 
5. 250 

~nHHa Y~,~teHtH­
coe~nH. cjlHKaiU'!R 
tpexa, qac-rxo; 

UXM BO BtO­
pHIIHWX 
3B83~8.X 

6,8.:!;I,2 2p+4Il 
9, O.:ti, 2 I5p+5Il 
8, 2.:ti, 2 7p+JII 
7,9.;ti,2 I0p+2Il 
2, I.±I, 2 Jp+JIT 

IIonHaa 
3HeprHR 
sap.RXeH. 
loi830HOB, 

rsB 

I,20.:t0,08 
I,62.:!;0, I5 
O,J4.:tO,OI 
u,50.;tO, OJ 
u,U2.;tO, 04 

B~Huoe 
SHeprosw­
~eneHHe, 

rsu 

2,I.:0,2 
2,6.:!;0, 2 
I,5.;t0,2 
I, 0,±0, I 
I, Ll.;tO, I 
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Plilc.I. 

npe~craaneHw B -raonxue I. Ha pxc.I cxeuatx11ecxx 

noxasan ~~ o~Horo HS 3aperxctpxpoBaBHHX codw­

rxl, AHaaxs tpexoa H3 BtopxqHwx 3Be3~ noxa3an,q-ro 

BCe OHM DpMB~n8Za! lHdO DHOHaM, lHdO npotOH8Mo 

Ha6n~aeuue codwtxa se uoryr dMt& od~acsesw as­

sxrana~HeR M~l8HHYX aHtHDpOtOHOB H &Ht~eltOHOBo 

~pyroe B03MOzsoe od~acHeBHe, xasanoc& ecr8craeH­

HO MOZ8t dYU CB83aBO C CynepSAp8KH, O~BUO ~na 

~oxa3aten&craa c~8CtBOBaBHa cynep~ep pem&mlee 

3B&q8HH8 ~OlZHO HM8t~ Ba6l~8~e aCCOIJ;HatHBHOrO 

po~8HHB II&CTH~ CO Bp8M8H8M ZH3HM nopSAK~ Io-12-

-I0-14 cex. HxKUHx npx3H&XOB pacn~a 11ac-rxu B 

oxpectsocrx 3 MM or U8Btpa nepaHIIHYX 3B83~ se 

dYJo odBapyzeHo. no 3tol npHQHse Ha6n~aeMMe pac­

~8nneHza c asouaa~sHM 3HeproB~8neHHelol He dMlM 

orsecesw E cynepSApaK c npe~nonaraeKYKH caoR• 

CTB8MH. B8pXH8B rp&HHIJ;a Hadn~eBHR cynepSA8P 

paBBa: 

6 · W < J. 2xio-3 Ic~a2 npx 3Hepr.z 70 r3B 

6 • W < 2. 2xiO-JICM2 DPH &eprHH 250 rsB , 

r~e6 •C811eHH8 OdpasOBaBHB "OIIA.pOBa.HHOrO 11 dapHOHa 

B DpOtOH-HyxnOBBKX B3aBMO~eRCTBHRX, a~-B8p0Bt• 
HOOt& ero 3&XBata SAPOKo ~~a O~H03H&IIHOR HHtep• 

nperauxx Hadn~aeuoro odpa3oaasxa BTOPJIIIHYX 3B83~ 

Ha K&nHX paCCTOBHMRX C aHOK&n&BHM 3HeprOB~eneHHeK 

Heooxo~HMo ~8tan~soe HCCne~oaanxe Bropxqawx pac­

~enxesHI np• BKCOKHX 3H8prxax. 

B padore A.KOM&pa H ~p./2/, BYDO!H8HHOI B 

~3HII8CKOK H&CtMtyre HloloHede~eBa MCCle~OBaBHC& 

B3aHKOAeRCTBMB npotOHOB C 3H8prxeR 200 r3B B ~o­

t03KYR~CKHo B pe3yn&tate aHaBH3a oxono IOO 3Be3A 

3aperxctpxpoaaH I cny11aR, CX8KatHII8CXM noxa3aBHKR 
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PHc •. 2. 

Ha puc.2, KOTOpw! HHTe~IperupyeTCH aBTOpaKM, KaK 

B03:UOXHOe npoSBJieHJIIe aCI~OUHaTHBHoro po~eHHH 

•oqapoBaHHHX" OapuoHa H :ue3oHa c nocJie~y~u:u pac­

D8,li;OM no cxe:ua:u: 

!3c ~ L + 3 !II" H.llH f' + !( + tK 

fie - JC + $f' + e + It + n. !ll 
.llaccw u Bpe:ueaa J:H3HH pu.BHH: 

11
8 

= (R. c~~3}!3B;NH'~(Z/3±0/3)138 
c ' c 

-15" 
'(. "'J X 10 teK • uc , 

0~Halt0 JJH?:epnpeT8JUUl BT()ro COOHTHH He SBJISeTCS 

O~H03Ha\IHOll. B 'laCTHOCTJI, no H3MepeHH.IDL HOHH3a­

UHH JJ KyJioHoBcxoro paccE!HHHH, npHBe,lleHHHM B pa­

oore/2/ He HC.ltJIJJ'IeHo, '11:0 CJie~ J I3 DpHH8,11;JieUT 

no3JI!TpOHY H B 3TO:Il CJiyqae TpexH J 12 H J I3 :UO­

ryT COOTBBTCTBOBaT:E. napE! ,llaJIHUa OT paCD8,1ta rf'-
:Ue30Ha. 

B paoore r.OpJioBoll u ~p.l31 B rex xe ~oro­
a:uyJILCusx, 00Jly'leHHHX nJIOTOIIBIIH C 3Heprueil 200 

raB, H3Y\18JIHCL paCD8,11;H (l:apRlEeHHHX qaCTHU Ha 

O~Hy 3aps:a:eHHYil H HBliTpB~LHHe (•H3JIO:UH"), a Ta.It­

xe paCn8,11;H Hel!Tp~,bHHX 'laCTHU Ha ~Be 3apsxeHHHe 

( "BHJIKH") B HHTepBMe Bj:t8:UeH XH3HH ro-12 -lo-14 

celt. 

B pe3yJILTate aH8JIH3a 137 pAI-B3aK:Uo~ellcrBull 

Ha 875 CJie~ax BTOpH'IHHX 'laCTHU (OO~aH ~JIHHa 

cJe~oB 17,6 ~o~) HaoJI~MOCh 4 "H3Jioua" c yrJiaKH 

pacce.IIHHR OT 0,6° ~0 10° C norepelt 3Heprmt; B 
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rpex cJiy'lasx nonepe'IHHI u:unyJILC npeBHman 0,6 

r3B/c. ~OH OT pacn8,1ta CTpaHHHX 'laCTHU H 3a C'leT 

B3aHMO~eltCTBHR C R~paMH OUeHHBaeTCR B 2 C00HTHR. 

,llBa C00HTHR OTHeCtHH aBTOp8MH K B03:UOXHH:U pacna­

~a:u HOBHX 'laCTHU. 

,llJIS DOHCKa paCn8,1ta HOBHX HeiTpaBLHHX 'laCTHU 

npoc:uarpHBaJIHCL oOJiaCTH oxoJio 3Bes~ no oca:u OX 

Ha 500 14Kll, OY Ha .:t50 :ux:u, H 0 Z Ha .;t50 :uu. Bun 

npoc:uorpeaw oxpeCTHOCTH 319 3B83~. H~eHa o~Ha 

BHJIKa Ha paCCTORHHH 35 UXM OT 3Be3~H, CO Bpe:ue­

He:U ~o pacn8,1ta 2x1o-14 cex. ~eHTH~Hxauxs qacrxu 

OT pacn8,1ta HeO~H03Ha'IHa. B 3aBXCKMOCTH OT UpHpo­

~H qacrmu pacn8,1ta :uacca HelrpMLHoll qacrxuw paB­

aa (1,2.;t0,1) r3B, 'ITO COBn8,1taer c :uaccoaA
0
-qac­

THUH, JIHOO paBHa (1,5-2,0) raB, eCJIH npe~nOJIOlEHTL, 

'ITO npo~yltTaMH pacn8,1ta RBJIRJJTCS (p+K}un (I. +Si}. 
H. Fu ckl H ~p/41 (Hnoaas) npoaBMX3HpoBa­

nu 660 B3aKMO~eliCTBHll, BH3BaHHHX npoTOHa:uH C 

HMnYJILCO:U 400 raB/c B ~OT03:UYJILCHH JIHOO B DJIACTH­

Ke. ily'IOlt npoTOHOB n8,11;8Jl BepTHXal!tHO .It noBepx• 

HOCTK CJIOeB. Ka:uepw, COCTaB~eHHHe H3 CJIOtB paa~ 

:uepa:uH 9,5 X 12,0 c:u2, COCTOBJIH H3 ~Byx 'laCTtl; 

Bepxass 'laCTL Ka»epw npe~CTaBJIHJla codal :uxmeHL, 

a HHJ:HSR - HCDOJllt30BalaCL ~JIR aRAJIX38 BTOpH'IHHX 

'laCTHUo CJIOH :UHmeHH OHnH BHDOJIHeHU H3 DJIACTKKA 

TOJI.HHOll 150 H 300 MKM, KOTOpHll DOJIHBaiCH C 

00eHX CTOpOH ~OT03:UYJILCHell TOJI~KHOll 50 HJ!H 200 

JtKM. HKJ:Hss qaCTL KaMepw npe~craBJiana coOoll ceH­

~BH'I H3 ~OT03MYJibCHH H TOBKHX DJiaCTHH H3 CBHHU8 

TOJI~HHOlt 0,5 :U:U HJIH BOJlb~pa:ua TOJI.HHOI 0,3 :ll:llo 

Bcero OWlO oOny'leHo 7 xa:uep raxoro THna. B pe3yJIL­

rare npoc:uorpa HeCKOJibKHX cnoeB KHmeau OHno aape­

rHcrpupoBaHo 660 B3aH:Uo~ellcTBHll u npocJie:a:eao 

7059 TpeKOB Ha HeCKOJli¥0 KHJIJIJI:IleTpOB OT HX Ha­

qa,~~a. ilOJIHaB ~JIHHa tpeXOB COCTaBJIRJia 12,7 :U. 3a­

perHCTpHp0BaHO 10 usno:uoB. ,llnR aHMH3a ~oHa uc­

noJih30BMOCb pacnpe~eneHHe no KB8,1tpary nepe~au­

Horo HKDYJILCa ~JIB C00HTHI, COOTBeTCTBY~HX ynpy­

ro:uy paccesHH. p83JIH'IHHX \laCTHU Ha npOTOHBX H 

R~pax. !BTOpH OTHOCHT 7 C00HTHll K ~OHOBHM; 3 C0-

0HTHH co 3HaqeHHe:u KB8,1tpara nepe~aaHoro HMDYJILCa 

60J!Lme 0,5 (r3B/c)2 6HJIH OTHeCeHH K paCU8,11;811 HO­

BHX 'laCTHU (puc.3). 
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:3aepr:ru:r "thrCJIO lhJCJIO BepOSITHOCT:b Mo.na lVlacca PaCCTO.IlHll:8 Bpe.MH 
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raB "ot~apoBa.H- B JI.C.K. B c.u.Jil. 
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J.P. Mundt'a. H .llP• /S/ .(HOBM 3eJiaJfJtHll) IIpe,~t-
craBHJIH npe.llBapxre.BitHYe pe3Y.IIl>Tarw aua.IIH3a 70 pii­
-B38MMO.JlelcrBxl IIpH 3BeprHK 400 raB :e ~T03KYJI»­

CHB. Pe3JJil>rary IIOCJie)lHHX pa6or no IIOHCKY pacna­

)lOB BOBYX qacrH~ npe)lCTaBJieHY B raOJIH~ax II H ru • 

Beposraocr~a oOpaaoBaHHR npe)lllo.llaraeKYX HOBYX 

qaCTHU COCTaBJiller I0-2-IO-J OT IIOJIBOro 'IHCJia He­

ynpyrHX :eaauxo.~teHcr:exA nporoao:e c B.llpaMH :e ~ro­

axyJI~tCHIII, qro coor:eercr:eyer noxaoxy ceqeax~ 

E5 = (Io-28-ro-29 ) cx2• C.lle)lyer orxerHr~t, qro B 

paOorax,npe.~tcra:eHeHHYX B raOHHuax II H W,ao:elie 



qacnu~ :~wryr o~u Bbl,ll;·eJieH~ JIMWb crancnqecKM. 

ITo :noll npMQMHe aeoOxO,!U'lUO cymecrBeaaoe yBeJIMQe­

HMe crarMCTMKM M yroqaeaMe <Poaa. TaKMu o0p8.30M 

no pesynuarau pa6or, B~noJIHeHH~X ¢oro:nayJibCMOH­

H~ uero.n;OK l'J npe.n;craB.IleHH~ Ha TOPIJIMCCKYJO KOH­

<PepeHUMD1MO%HO rOBOpMTb Jll'!Wb 0 HeKOTOp~ yKa3a­

Hl'JHX Ha B03MOXHOe cymeCTBOBaHl'Je HOB~X QaCTMU, 

00pa30BaHHHX B npOTOH-H.n;epHHX B3aMMO.n;eACTBMHX 

B HHrepBaJie 3HeprM~ 70-400 rsB. O.n;HaKO 3TH paOo-

TH DOKa3aJIM yHMKaJibH~e B03J40EHOCTH uero.n;a ,!lJIH 

perMcrpauMM QaCTHU CO BpeueHeM %M3Hl'J Io-12-Io-I4 

CeK l'J OesyCJIOBHO B 0JIM%8JWee BpeMH <!>pOHT paOor 

no nOMCKy HOB~X QaCTMU C nOMOWblO qJQT03MYJihCMll 

Oy.n:er cymecrBeHHO pacmMpeH. 

Jh!repaUJm. 
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M.M.~epHHBCKMll. "OOpasoBaHMe o.n;MHOQHOro 
sneKrpoaa B 
BosuOXHaH MHrepnperauMH ~roro coO~TMH KaK 
poz.n;eHHe "qapMMpOBa!IH~ qaCTMU". lipenpMHT JHJ 
PM3MQeCKMA MHCTMryr Ml4.HeOe.n;eBa,MocKBa,I976. 

3. r .~.OpJIOBa, H.ll. TpeTbHKOBa, M. M.l.IepHHBCKMll. 
"~syqeHMe HOBHX KOpOTKOXMBJWMX QaCTMU CO Bpe­
MeHeM El'I3HM I0-12-Io-l4 CeK BO B3aMMO.n;eACTBM­
HX npOTOHOB C HYKJIOHSMM l'J H,!lpaJ4l'l qJ0T03J4YJibCMM 
npM 200 rsB". 

4. H.Fuchi, K.Hoshino, S.Kuramata, K.Niu, K.Niwa 
et al. "X particles and their backgrounds in 
400 GeV/c Proton Interacticns". 

5. J.P.Mundra,G.D.Putt,D.C.Stuteley a.nd P.C.M. 
Yock. "Search for production of particles 
with lifetimes lo-12-lo-14sec in 400 GeV pro­
ton interactions in nuclear emulsion". 

6. A. A, THnKMH. H<P 22, 181, 1975, OWUl EI-8657, 
1975. 

7. K.Hashino et al.Prog.Theor.Phys.,5J,l859, 
1975. 

b, P.Jain, P.R.L.J4,12J8,1975. 

N2l 

P!IOTOPRODUC'riON EXPERIM~:N'l'S 

A.Wattenberg 

Illinojs Univ., Urbana, USA 

Four dtfferent groups are reporting experi­

ments to th:ts Conference; obvtously all that 

can be done in this short time is to give their 

results with almost no details. Photoproduction 

is of interest to this session for three reasons: 

1) ~'he photon couples directly to Jp =1- me­

sons and therefore photon beams are a powerful 

tool to search for new vector mesons. 

2) Ustng the simple Vector Dominance Model 

and the optical theorem one obtaines a rela­

tionship between the forward photoproduction 

cross section and the square of the total cross 

sect ton for 'I' nucleon interaction 

The results obtained in the broad band photon 

beam at FNAL and at SLAC showed that GloTAI.('t'l'l•~·ll)..im~ 

and that ~ :ts a hadron. 

J) With the results from 2) and the assump-

t ion that GetMhc l 't'N)-+ 0 at ~;OC) , the photo-

production of charmed particles is calculable 

and reasonable large: 6 ( 'fP- DD + )(.) > JOO mb 

(see Sivers, Townsend and \'/est/11). -

The report )42/nl-21 was performed by groups 

from FNAL, LEBEDEV, SANTA BARBARA (CAL) and 

TORONTO and used a tagged photon beam at FNAII~/ 

They studied 'r +D _.. NP ~IV +-
....._ee 

and obtained that 6(l'P.-.~t~P) =37.5:!;8.2 nb at 

55 GeV, Their mass plot is shown in figure 1. 
TABLE I. Jjy photoproduction versus energy 

ldo/d/)[ 1 ~ 

F::'>\periment 
<E,> km~ b per nucleon . 

(GeVI (GeV) A,gt (GeV+ 2) (nb/GeV2) (nb) 

Cornell 11.0 ll.B 
SLAC 

1.25±0.2 1.01 ± 0.2 ~ 0.67 ± 0.21 
13 13.5 7.5 ± 1. 7 
19 20 2 2.9 ±0.3 19.4 ± 1.3 ~ 5.2 ± 0.6 
19 19.5 15.5 :t 1.4 
19 19.5 13.9 ± 1.4 

Fermilab 55 31-80 1.8 ±0.4 GS ± 19 ~ 37.5 , 8.2 
(t:lgged ')', 
this experiment) 

Fennilab 116 :J0-210 9 ~2 ~p•,.-1 5£i :l: 19 ~-28 
(broadband y) (c e-) 59± 15 

Table 1 is their compilation of J/~ photopro­

duction versus energy. One sees that their va­

lues are tn agreement with the earlier value 


