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.0yM6paltc 0.6., 4epaea X.M. 

AaanaTaqaoCTb H napaMeTp aaKnoaa ~a¢¢epeauaahbaoro ceqeaa~ 
ynpyroro pp -pacce~HH~ 

npa llOMOIUH MO~ellbHO-He38BHCI!MOrO MeTO~a 8H81lHCI8, SKCnepHMeHTanb­
HbiX ~8HHbiX H3yqaeTC~ napaMeTp ,HBKllOHa JlHcpcpepeHUHBllbHOrO ceqeHH~ 
ynpyroro pp -pacce~HH~. Me TO~ OCHOBSH Ha . HC1l01lb30B8HIIH 1!3BeCTHbiX 
,aHSlli!THqeCKHX CDOHCTB 8MllllHTY~bl pacce~HH~ H, SKCnepaMeHTSllbHblX ~aHHbiX 
,a orpaaaqeaHOM aaTepaane yrnoa. Aaann3 noKa3hmaeT, qro napaMeTp 
HaKnoaa ae MO>KaT 6hiTb nocro~aaolt aenl!qi!Holl, a a o6nacra MSllbiX It I 
~on>KeH l!enpepbiBHO y6biBSTb c pocToM I t I· 

fipenpHH;T 061.eAHHeHHOrO HHCTHTyTa Jl,nepHbiX HCCJ!e,noaamdi. 
,lcy6Ha, 1973 
~ 

Dumbrais O.V., Chernev Kh.M. 

Analyticity and the Diffraction S~ope 
of the pp- Elastic Scattering 

P2 • 6891 

A model-independent method of analysing expe'rimental, 
data on the 'PP- scattering i$ used to investigate the 
~lope parameter oj the diffraction peak in elastic scat~ , 
tering. The method exploits the known analyticity ,proper­
ties .. of the scattering amplitude and experimental daia _in 
a limited angular range.The analysis suggests that.the 
·diffraction slope continuously increases with decreasing 
It I in the· very forward direction .. 

Preprint. Joint Institute for Nuclear · Reaearch. 
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Xopouio H3BeCTHO, 'iTO o6bJ'iHaH napa:MeTpH3al(HH BhiCOK03Hep­
reTH'iecKoro .no¢¢epeHuoanhHoro ceqeHHH 3a.naeTcH ¢opMynoii 

bt !!..!!.._ ~ A c 
dl 

/1/ 

KoTopaH, ·no cymecTsy, ·s npe.nene ManhiX yrnos HBnHeTcH cne.n­
CTBHeM ~H¢paKUHOHHoro xapaKTepa pacceHHHH~ Hccne.nosaHHID 
3aBHCHMOCTH napaMeTpa HaKnOHa b OT Be~H'iHIJ s H I B nocne)lHHe 
ro)lbi noCBHil(eH PH.ll pa6oT /eM., HanpHMep, ~ 1- 6: I KaK 3KcnepoMeH­
TanhHhiX, TaK H TeopeTH'ieCKHX. 3aKniD'ieHHe, KOTOpOe 06bJ'iHO 
.nenaeTCH OTHOCHTenhHO 3aBHCHMOCTH oT 1 , cocToHT B TOM, 'iTO 
HMeeTCH HeCKOnhKO HHTepsanOB I, r.ne napaMeTp HaKnOHa MeHHeT· 
CH. 3TO 03Ha'iaeT, 'iTO )lH<lJpaKl(HOHHbiH llHK Henb3H OllHCaTh O)lHOH 
3KCllOHeHTOH /1/. C TeopeTH'ieCKOH TO'iKH 3peHHH <lJopMyna /1/ 

. OCHOBbiBaeTCH Ha MO)lenH, Ha npe)lnOnO)KeHHH 0 TOM, 'iTO pacceHHHe 
HOCHT HpKo Bhipa)KeHJihlii .no¢paKUHOHHhiH xapaKTep. IlpH 3TOM, 
o.nHaKo, HrHopopyeTcH 6onee rny6oKoe npe.nnono)KeHHe ~·TOM, 
'iTO .llH<lJ<lJepeHl(HanbHOe ceqeHHe HBnHeTCH aHanHTH'ieCKOH<lJYHKl(HeH 
OT I. IJOCKOnhKY aHanHTH'ieCKHe CBOHCTBa CBH3aHhl C xapaKTepOM 
CHn, OTBeTCTBeHHbJX 3a pacceHHHe a)lpOHOB, TO <lJopMyna, Y.llOBneT· 
BOpHIDil(aH Tpe6osaHHHM aHan~TH(IIOCTH, )lOR)I{Ha nyqrue OllHCaT~ 
3KcnepHMeHTanhHbJe .naHHhJe i 7,8, . He.nasHo 6hmH npe.nnpHHHThi 
nonhiTKH yqecTh.BnHHHHe CTPYKTYPhi 6nH3Kone)Kamox /eM. no.nnHch 
no.n poe. ·1/ pa3pe3oB Ha pacceJmHe npoTOHOB npH ManhiX yrnax. 
B 3TH X pa6oTax CTPYKTypa pa3pe 3os Y'iHThJBanacb · no6o nyTeM 
sse.neHHH nepeMeHHoii "npo.nonbHax Macca" /9~ no6o' npo noMOil(H 

~ . . 

npe.nnono)KeHHH o cneuoanhHO~\ "nonwcoo6pa37Poll1" n~se.neHHH 
aMnnHTY.llbl s6nH3H T~'iKH BeTB!leHHH .. 2TT ·nopora 1 
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B HaCTOHIUeil: pa6oTe. C~eJiaHa nonhiTKa, C O~HOH CTOpOHhi, 
nOJIHOCThlO HCnOJih30BaTh aHaJIHTHqeCKHe CBOHCTBa aMnJIHTY~hi 

pacceHHiur H, C ~pyroii: CTOpOHhi, H36ei<aTh MO~eJihHO• 3aBHCHMhie·, 
nOCTpOeHHH.pa6oT 79,IO/_ . . . . 

AHaJIHTHqecKaH CTPYKTypa ~mp!IJepeHI~HanhHoro ceqeHHH 
pp ·pacceHHHH' B x""co.s(J - nJIOCKOCTH npe~CTaBJieHa Ha pHC. 1. 

IlpH nOMOJ.UH Bhipa)f(eHHH . 

z ~ ...L_ 
2 

71 

In _1_!.:!:.':! + V u- ]2, 

,;T;;; - v'-;; 
121 

r~e u=(l-x
2
)/(x

2 
7 1) , x=i+t/2k 2 .. , x

77
=1+m/.'2k 2 

7T . . 
k- HMnyJihC IIpOTOHa B C.U.M., X- nJIOCKOCTh, OT06pa)f(aeTCH 

' ·. -I Harrapa6ony B z -nnocKoCTH. B qacTHOCTH, non10ca npn x=·x
77 

OTo-
6pa)f(aJOTCH B ToqKy z· = -1, a pa3pe3hi - Ha napa6ony.cl>H3HqecKaH 
06JiaCTh 0 < X < 1 nepeXO~HT ··n HHTepBaJI Q < Z < Z , z CTpe • 
MHTCH K tJec-;OHeqHOCTH C B03pacTaHHeM-:meprn'i'I. CTpyKTypa 
z- IIJIOCKOCTH nO.Ka3aHa Ha pH C. 2. 3TOT BH,I:I KOH!IJOpMHOrO OT06pa)f(e­

HHH, BO·nepBhiX, 3!lJ!IJeKTHBHO yBeJIHqHBaeT 06JiaCTh aHaJIHTHqHOCTH, 
r,I:Ie ,I:IOCTynHhi 3KCnepHMeHTaJihHhie ,I:IaHHhie, H, BO-BTOphiX, OTO,I:IBH·. 
ra'eT pa3pe3hi H nOJIJOCa MaKCHMaJihHO ,I:IaJieKo OT. !IJH3HqecKoil: 
o6nacTH. 

Teneph .r~n!IJ!IJepenunaJihHoe .ceqeHHe MO)f(eT paccMaTpHBaThCH 
KaK aHaJIHTHqecKaH !IJyHKUHH B z ·nJIOCKOCTH H KaK. He HMeJOIUaH 
oco6eHHOCTeil: BHyTpH mi:pa60Jihi MO)f(eT 6hiTh TaM pa3JIO)f(eHa 
BPH.rl no nonnnoMaM Jlareppa i (z) /It,' · · 

n 
. N 

.i!.!!_ = I an Ln (z) • 

. d t n=:O 
/3/ 

Tor.r~a; npnpaBHHBaH Bhrpa)f(eHne 111 H 131, MO)f(HO 3anncaTh 
N 

b = ..!:..._ In n~ an 4, ( z) • /41 
t . .N 

2; an 
n=O 

MM no.r~roiiHJIH !IJopMyny 13/ K 3KcnepHMe~TaJihHhiM • .r~aHHhiM 
npH pa3JIHqHhiX 3HeprHHX *·: 5.,52 ·r3Bic /! 21, 6,92 r3nlc/IJ/, 

'1 ' · 'ts/ ' ' 8,10 r3nlc I 4,, 12,40 r3nlc~" ' 18,40 T3B/c;15t,orpaHnqJiBaH 
HHTepBaJI 3HaqeHHH nepe.r~aii:iro'ro· HMnyJihCa TaK, qTo6hi OCTaThCH 
niie o6nacTH Kyn(moncKoil: HHTep!IJepeHUHH, Ho He BhiXO.LIHTh 3a 
npe.r~enhr .r~u!IJpaKUHOHHoro nHKa:0,05Ir:Jnlcl2 ~I tl ::;- 0,6lr3nlcl2 • 

··BpH BCeX 3HeprUHX OKa3aJI.OCh ~OCTaroqHhiM B3HTh TpU qneua 
... 

* Bhr6op 3THX 3KcnepuMeHTaJihHhiX .r~aHHhiX cpe.r~u ncex uMeiO­
mnxcH HuqeM He o6ycnonneH. 
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· B pa3JIO)f(eHHH /31 ,I:IJIH TOro, qT06hi. noJiyqUTh xopowyro no,I:IrOHKY; · 
.n;anhme Ko:J!IJ!llnuneHThi a0, ·::•aN, Haii.rieiiHhie H3 'no~roHKH, 

nO,I:ICTaBJIHJIHCh B 141 H HaXO,I:IHm .. lCh !IJyHKUHOHaJihHaH 3aBHCHMOCTh 
b(t).Bo Bcex cnyqaHx oKa3aJI~Ch, qTo B o6nacTH Marihrx I tl napa­
MeTp HaKJIOHa_.HenpephiBHO y6MBae~ 7 pOCTOM ftl, qTo HaXOJuiTCH 
B .cornacnn c 3aKnffiqeHneM pa60Thi 10

• Ha pnc. 3 npnBe,I:IeH npnMep 
3anncnM:ocTH b oT t .r~nH pp·pacceHHUH nim 6,9i 'r3Bic. Bii.r~Ho, 
qTo 3Ta 3aBHCHMOCTh cna6a ,I:IJIH 6oJihillUX It I' HO CTaHoBn'TcH 
3HaqnTeJihHoil: npn MaJihiX I tl. Ilpn 3TOM b .r~ocTnraeT 3HaqeHHH 
~18 lr:Jnlcl-2 npn to-a· I A =.107 M6HI lr3nlcl 2 I BMecTo nocTo~ 
HHHoro 3HaqeHHH b = 8 lr:Jnlc;-2 I A= 83 MG.HI lr:Jnlcl 2 1 B 
cnyqae no.r~roHKH cornacHo !IJopMyne. 111. Iloxo)f(Ue · 3uaqeHHH 
b H A rronyqaJOTCH .. npn .r~pyrux .3HeprHHX, 3HaqeHne A ynennqnna-· 
eTCH ~- cpe,I:IHeM Ha 20o/o ITO c;:paBHeHHIO C no,I:IrOHKaMH COrJraCHO 
111.' " 

B 3aKJIJOqeHHe MO)f(HO CKa3aTh, qTo aHaJIUTHqecKHe CBOHCTBa 
aMIIJIHTY.rlhi _pacceHHHH H 3KCnepHMeHTaJihHhie ,I:IaHHhie CaMH no 
ce6e, 6e3 ,npHBJieqeHHH KaKHX·JIH60 MO,I:IeJieil:,, yKa3hiBaJOT Ha TO·, 
qTo napaMeTp HaKJIOHa He MO)f(eT 6hiTh noCTOHHHOll BeJIHqHHOll, 
a B o6nacTn M:anl.ix l t 1 ,I:IOJI)f(ell HenpephiBHO y6hmaTh c pocTOM 

. itl. I103TOMY'Mhi.peKOMeH,I:IyeM BOBCexnpoUe,I:Iypax 3KC'TpanOJIHUHH 
n~·Jlh30BaThCH !IJopMyJIOH THna 131 · BMeCTO 06hiqHo. npHHHTOH 
!IJopMynhi /11, KOTOpaH MO)f(eT npHBeCTII K HeBepHhiM pe3yJihTaTa:r.i. 

DhiJIO 6hi HHTepeCHO. UCCJie,I:IOBa Th nOXO)f(IIM CnOC060M · o6JiaCTh 
KYJIOHOBCKOH·HHTep<}JepeHUHH, a TaK)f(e ,I:IpyrHe ynpyrue rrpoueCChi. 

O.LIHH H3 anTopon IO.B . .n;./ Bhipa)f(aeT rny6oKyro 6naro.r~ap­
HOCTh · A.B.E!IJpeMony, H.3onKo, JI.H.Jlann.r~ycy, B.H.OrneneuioMy 
H. M. r .Illa!IJpaHOBOH 3a o6cy)f(,I:IeHUH If . KPHTHqecKHe 3aMeqaHHH • 

Mhi 6naro.r~apHhi TaK)f(e ci>.HuKUTHY 3a noMOJ.Uh B pa6oTe, 

rx:co~e 

Pnc. 1. AHannnNecKaH CTPYKTypa .r~n!IJ!IJepeHunaJihHoro ceqeHHH .. 
pp·pacceHHHH B x ""cos(}- nnocKocTH. Ha · pncyHKe MacmTa6 He 
co6JIJO,[IeH. HanpHMep, npH p = 10 r3nlc x7T:::1,002;x;1T:;::1,009. 
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PyKonucb nocmynu/la e U30ame/lbCKUii omoe/l 
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Pnc. 2. AHannTnqeci<aH· CTPYI<Typa .D.Hil!il!epeHunanbHOro ceqeHHH 
p p-pacce.HHH.!I B Z -nJIOCI<OCTH. 
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PHc. 3; 3aBHCHMOCTh rrapaMeTpa ~aKnoHa·oT rrepeaaHHoro HM­
rrynhca ITpH p= 6,92 r:m/c. 
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