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3as!'IKH B.H., XpHCTOB Jl.r., 3naT8HOB 3.M., LleBeHCKH n.A. Pl-6044 

BeruecTBeHHasr qacTb aMIJnHTYAbi yrrpyroro p J- paccesrHH>r rrpH 
3HeprHH 70 f3B 

MeTOAOM perucTpauHH qacTHU oTnaqH srnepHor1 aMynbcmr H3MepeHbi 

AH¢4JepeHuHanhHble ceqeHH>r yrrpyroro p J -pacce>rHH>r rrpH 70 faB B o6nacTH 
ManbiX rrepenaHHbiX HMrrynhCOB 0,0024 -:;.[ t [ ::; 0,1730 (faBle) 2, rne Ha6nro

naeTcsr HHTep~epeHUHSI >IA€pHbiX H KynoHOBCKHX CHn. 

OrrpeneneHa BeruecTBeHHasr qacTb aMrrnHTYAbi yrrpyroro pJ-paccesrHH>r: 
a pd = -0,126!_0,063. 

fipenpllHT 06be,lllllleJ&Joro IIHCTIITYTB QepliiiiX HCC.Ie,llOBBHHI. 
,lbr&la, 19 71 

Zayachki V.I., Khristov L.G., Zlatanov Z.M., Devensky P.A. 
P1-6044 

Real Part of the Elastic pJ -Scattering Amplitude at 
70 GeV 

By the detection of the nuclear emulsion recoil particles the 
differential cross sections are measured for the elastic pJ -scatter
ing at 70 GeV in the region of small transferred momenta 
0.0024'5_[ t I=:; 0.1730 (GeV/c)2 where the interference of nuclear and 
the Coulomb forces \'\/Cis observed. The real part of the elastic 

p J -scattering amplitude \'\laS determined to be a P d = -0.126-:!::.... 0.063. 

Preprint. Joint Institute for Nuelear Reeeareh. 
Dubna, 1971 



B J:!SHHOH pa6oTe HCCneayeTCR ynpyroe pacceRHHe npOTOHOB H8 aeuTpo

Hax a o6nacTH ManbiX nepeaaHHhiX HMnynhcoa, rae Ha6moaaeTCR HHTep<flepeH

UHR RJ:tepHbiX H KynOHOBCKHX CHn. 3KcnepHMeHT BbiiiOrrHeH Ha yCKOpHTene Y -70 

HHcTHTyTa <fluaHKH BhiCOKHX sHepruv ( r. Cepnyxoa) npH 3HeprHH ycKopeHHo-

ro npoTOHHoro ny~Ka 

11 2/ 
B pa6oTax ' 

70 fsa. 

HaMepeHHR npoaoaHnHcb a o6nacTH no qeTbipexMep-

HOMY HMnynbcy I t I oT 0,010 ao 0,173 (fsa/c)
2 

c uenbro onpeaeneHuA napa-

MeTpa HaKnoHa aH<f!paKuHOHHoro KOHyca ynpyroro pd- pacceHHHR. PacumpeuHe 

o6naCTH H3MepeHH51 B CTOpOHY MeHblliHX yrnoB pacce51HH51 MeTOJ:lH'ieCKH CB51-

3llHO C B03MO>KHOCTbiD H3MepeHH51 J:tnHHhl TpeKOB KOpOTKOnpo6e>KHhlX 'i8CTHU 

OTJ:!S'ilft i18l18IDIUHX B 3MynbCHOHHb!H cnOH nepneHJ:tHKynRpHO ero ITOBepXHOCTH. 

I.JTo6bi yaenH'iHTb J:tnHHY TpeKOB H ITOBbiCHTb TO'iHOCTb HX H3MepeHH51 1 HCITOnb30B8-

nHCb paa6aaneHHhie SiaepHbie 3MynbCHH, xapaKTepuayromuecSI noBbillieHHhiM 

coaep>KaHHeM >KenaTHHa. 3To npHBOJ:lHT K CHH>KeHHID KaK TOpM03HOH CITOC06-

HOCTH SIJ:tepHbiX 3MynbCHH1 TaK H HX yCSJ:tKH nocne XHMH'ieCKOH o6pa60TKH. 

nnSI nanbHeHrnero yaenH'ieHH51 J:tnHH TpeKOB ycaJ:tK8 3MynbCHH yMeHb

/3/ 
rnanacb nyTeM ee HanonHeHHSI nnaCTH<fJHUHPYIDIUHMH pacTBopaMH • TaKHM 

crroco6oM nony'iHnH yqacTKH Ha sMynbCHOHHOH KaMepe, perHcTpHpyromeii qac-

o 0 
THUbl OTJ:l8'iH B yrnoBOM HHTepaane 87 :.eQ OTHOCHTenbHO HanpaBJieHHSI YCKO-

peHHOrO npoTOHHOrO ny'iK8 1 C KOHe'iHOH TOniUHHOH B 1,5-2 paaa 6onbllie Ha

'18ITbHOH ( KOsq'cpHuHeHT ycaaKH 0,6-0,5). Co6biTH51 ynpyroro pd- pacceSIHHSI 

Hane>KHO Bb!llenHni!Cb 113 <~OHa ITO KHHeMaTH'ieCKOH CBSI3H yron-3Hepr1ISI aeilT-

/4,5/ 
poHa OTJ:l8'iJI. noupo6HO Me Toll Hano>KeH B pa6oTax B.A. HJJKHTHH8 H llp. • 
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MsMepeHHSI rrponenaHbi B o6nacTH Manhrx. yrnoB pacceSIHHSI - oT 
f 

2 2 . 
1 t 1 =0,00244 ( f9B/ c) no 1 tl = 0, 173 ( f9B/ c) • PesynbTaToM SIBnSieTCSI an¢<Pepeu-

unanbuoe ceqeune yrrpyroro pd -pacceSIHHSI, KOTopoe nanee orrncbrBanocb xo-

" ,~, • ,~, • E 6 /6/ 
porno H3B€CTHOH HHTep~epeHUHOHHOH ~OpMynon eTe €3 CIIHHOBb!X qneHOB : 

rne C - rrapaMeTp HOpMHpOBKH. 

1-06 
kae 

)], 
(1) 

npnHHManncb cneayrornne rrapaMeTpnqecKne rrpencTaBneHHSI anSI aMrrnn-

Tyn: 

- MHHMaSI qacTb aMrrnnTyJlhi p d- pacceSIHHSI; F a F ..:. neikTBHTenbHaSI 
2n R pd J 

qacTb aMrrnnTyJlhi pacceSIHHSI; F = -- F (t) - KynouoBcKaSI aMrrnnTyJJa ~acceg-
c ke 2 . · 

HHSI. F(t) - 9neKTpoMarHHTHhri1: ¢opMcjlaKTop nei1:Tpoua. B o6nacTH Manbrx 
2 

yrnoB pacceSIHHSI ( I t I :::; 0,02 ( f9B/ c) ) ¢opM¢aKTOP 6nnsoK K eanunue. 
17,8/ 

(no orrpeneneunro, F ( 0) = 1 ) • XopOlliHM rrpn6nH)I(€HHeM nng ¢opM-

¢aKTOpa SIBnSieTCSI Bb!p8)1(€HH€ 

F( t) exp ( -
1- ( b t + c t 

2
) ) 

( 2) 
2 J J 

rne b J H C] I!M€IDT T8KH€ )!(€ 3HaqeHHSI 1 K8K B 9KCIIOH€HTe MHHMOii qaCTH 

aMIInHTYJlbl pacceSIHHSI. 1/137.04 f3 
6 1 /c - BOnHOBOit B€KTOp CTan-

na • 
n 

KHB8IDIIlHXCSI' qaCTHU B C.U.H. 1 0 - yron paCC€SIHHSI B C.II.Ho 1 a - paJJHYC CHnb-

HOI'O B38HMOneAcTBHSI Jl~ITpOHa. 

3uaqeune OIITHqeCKOA TOqKH ( da/ dw) opt Mbl IIonyqnnH1 HCXOJ]SI H3 

9MIIHpnqeCKOA 38BHCHMOCTH IIOnHOI'O CeqeHHSI pd- B38HMOJl€1CTBHSI:. 

a 
t 

. .\ 
c + c /p 

1 2 

4 
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xopomo orrHCbiBaJOIUeli aKcrrepHMeHTanbHbie arHbie no rronHhiM ceqeHH.IIM 

. /9 10/ 
llpH p :::_ 5 faBle. Ha OCHOB8HHH aKcrrepHMeHTanbHbiX H3MepeHHH 

1 
JlO 

00 ras/c JJml rrapaMeTpos, BXOJl.IIIUHX B (3), rronyqunu: 

c 
1 

70,88 :!:.. 0,43, c 2 = 22,79 :!:.. 0,88 H A = 0,58..:!: 0,05. 

AHanua aKcrrepHMeHTanbHbiX aaHHbiX aaKnJOqancSI B orrpeaeneHHH 

rrapaMeTpOB a pd H C ~ llnH rrapaMeTpOB b H C t BXOJlSIIUHX B ( 2) t 
1 1 I II 

ncrronbaosanH 3HaqeHHH, rronyqeHHbie paHee B pa6oTe • B peaynbTaTe 

HCIIOnb30B8HHH MeTOJl8 H8HMeHblllHX KB8Jlp8TOB JlnH OTHOllleHHSI )leHCTBHTenbHOH 

H MHHMOH qacTeH 8MIInHTyJlbl paCCeHHH.II H MOHHTOpHoro KOa~HUHeHT8 IIO-

a pd = -0,128 :!:.. 0,083, (4) 
c 1,045 :!:.. 0,025 

C X 2 = 12,2 II pH 27 CTeiieHHX CB060Jlbl. Ebin8 CJlenaHa IIOIIbiTK8 OIIHC8Tb 

llH<flcPepeHUHanbHbie ceqeHHH 6e3 BeiUeCTBeHHOlt qacTH B 8MI1nHTYJle pac-

2 
ceHHHH, B aTOM sapuaHTe X 

rHIIOTe3bl a pd =0, 

37,8, qTo rOBOpHT 0 HenpaBOMepHOCTH 

HeorrpeaeneHHOCTb B napaMeTpax a pd H C o6ycnosneHa cTaTHCTH-

qecKHMH omH6KaMH aKcnepuMeHTanbHbiX aaHHbiX. BoaMOJKHaH omH6Ka aa

aaHHoro 3HaqeHHH IIOnHoro ceqeHHH pd - B38HMOJleil:cTBH.II B :!:_I M6 IIpRBOJlHT 

K H3MeHeHHIO 3HaqeHHH napaMeTpa a H8 +5%, a C - Ha 3 + 4%, 
pd -

3KcrrepHMeHTanbHbie aHaqeHRH au<Ptf!epeHuuanbHbiX ceqeHHH rrocne 

HOpMHpOBKH IIOCpeJlCTBOM Ko81jJ<fJHUHeHT8 C IIOK838Hbl Ha pHCo 1. Heorrpeae

neHHOCTb1 CB.II38HH8H C OlllH6KOH B OIIpeaeneHHH HOpMHpOBOqHoro KOa~HUHeH-

Ta, He oTpaJKeHa. 

Ill 
PaHee B pa6oTe JlH~epeHuuanbHbie ceqeHH.II yrrpyroro pd -pacce.11-

0,01 < HHH B HHTepsane qeTbipexMepHoro rrepeaaHHoro HMrrynbca 

2 < 0, 173 ( ras/ c) 6binH rronyqeHbi B rrpearronoJKeHRH, qTo orrTHqecKaH Toq-

2 I Ill 
251,6 M6 (faa/c) • HoBbie 3Haqe-Ka HMeeT 3HaqeHHe (da/dt) 

opt 

HHH Koa¢tfJHUHeHTOB C 
1 

, c 
2 

H A B (3) H3MeHHIOT OIITRqecKyJO ToqKy Ha 
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"' 8%. 3TO npHBOilHT K CHCTeMaTH'!eCKOMy .fcllBHI'Y llH<lJ<lJepeHUHanbHblX Ce'le

HHi!:1 He anHSHI H8 nonyqeHHbie ll8HHbie llJISI napaMeTpa H8KnOH8 llH<lJpaKUHOH-
11/ 

HOI'O KOH)'Ca ynpyi'OI'O pd-pacCe.IIHHSI H KO :3~HUHeHT8 c B 
. J 

Ha pnc. 2 npnBelleHo sa:aqea:ne a ~ony'lea:a:oe a a:acTo.Hmet!: pa6oTe, 
pd I 12-15/ 

aMecTe c pesynbTaTaMH Jlpyrnx aKcnepHMeHTOB • CnnomHbie KpHBhie 

' paCC'IHTaHbl no llHCnepCHOHHbiM COOTHOmeHHSIM1 nyHKTHpHbiMH nHHHHMH noKa-
111/ 

saa: KOpHilOP omn6oK lln.H aTHX pacqeToa • llaHHbie a:acTo.Hmero aKcne-

pHMea:Ta cornacyiDTC.II c TeopeTnqeCKHMH pacqeTaMn, a TaK*e H c aKcnepn-
. /15/ • 

MeHTanbHbiMH pesynbTaTaMH, nonyqea:a:hiMH B.ll. EapTea:eBbiM H llp. npn 

6nH3KHX aa:epi'HSIX. 

Ha:Terpnpy.H llH~epea:unanba:oe ceqea:ne, onpellennnn nona:oe ceqea:ne 

ynpyroro pacceHHHH: 

U el = (7,2 :!:.. 0,3) M6H. ( 5) 
tet 

Puc. 3 JleMoHcTpHpyeT aa:epreTH'!ecKyiD saancHMOCTb rrona:oro ce•JeHnH. 

BHilHO, 'ITO c poCTOM aa:eprHH rrpollOn*aeTc.ll Melln~HHbiH crraa ce•Iei!IHI yrrpy

roro pd- 1338HMOJleikTBHH. 

A BTOpbl C'!HTaiDT CBOHM 11pHHTHbJM llOni'OM no6nai'Oil8pHTb rrporfl. 

A.A. Jlorya:oaa H npo¢. P.M. CynHeaa 3a COileHCTBHe, rrpo¢. n.K. MnpKOBa, 

B.A. HnKHTHHa, B.A. CanpHiloaa, Jl.C. 3onna:a, M.r. WaclJpaa:oay 3a rroMOTIIb 

a o6nyqea:nn H 3a none3Hbie ancKyccnn, rpyrrny C.H. JliD6oMnnoan 3a BhiCo-

KOKa'!eCTBeHHYID XHMH'!eCKYID o6pa6oTKy 9MYJ.6CHOHHblX KaMep, a TaK*e rpyrrrry 

na6opaHTOB 3a 11pOCMOTp If H3MepeHHH clJoTOSMynbCHOHHbiX cnoea. 
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Puc. 1. llu$$epeuuuanhHbie ce'leHHSI yrrpyroro pd- pacceHHHSI rrpH E = 70 faB. 
CrrnowHaSI KpHBaH rronyqeua B pesynhTaTe arrrrpOKCHMaUHH aKcrrepHMeHTanhHhlX 
suaqeHHM rro $opMyne EeTe/61. 
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PHC. 2. 3aepreTH'I9CK8H 38BHCHMOCTb OTH01II9HHSI BeiiieCTBe,HHOH If MHHMOH 

qacTH aMnnHTr~hi ynpyroro pd-s.acceHHHSI. o- pa6oTa1 121, a- pa6oTa1131, 
6 - pa6oTa

1 1, · v - pa6oTa1 I I, 'e - aacTOSIIIIHif aKcnepHMeHT. 
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PHc. 3. ITonHoe ce'leHHe ynpyroro pd- pacceSIHHSI KaK cf>yHKUHH aHeprHH 
B na6opaTOpHOH CHCTeMe KOOpLlHHaT. , - Ll8HHbJe H. nanxa)KaBa H Llp. I 12/. 

0 - X. qepHeBa/ 14~ ',D- H.M. felliKOBa H Llp/ 13/, • - pe3ynhTaTbi 

Ll8HHOH pa60Thlo 
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