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A simple representation of the unitarity condition

The amplitude of pp scatering at high energies
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A simple representation of the unitarity condition
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Black disk and two types of gray disk
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Purely imaginary amplitude:
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Pure imaginary Gaussian amplitude
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Pure imaginary Gaussian amplitude
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Comparison of pure imaginary Gaussian
amplitude with experiment

a(b) =iv(b)  ~(b) = voexp(—b*/bp) 0<y<2 B= _di(f
Only two | e | B o 9 ortot? s
parameters | 10 = * oy = da, @ = otot by =2B = 8moel 8
Vs (GeV) ' (mb) o (mb) o jott %ﬁgz:% B(GeV~?)
45 41.9 7.5 0.17 0.062 11.9
62 43.6 7.7 0.177 0.095 12.5
200 51 10 0.194
540 61.5 13 0.211 15.5
900 68 15 0.221
1800 7 18 0.234 0.132 16.5
2760 84.743.3 21.84+1.4 0.257 0.145 17.1
7000 98.042.5 25.1+1.1 0.256 0.145 19.8
8000 | 101.742.9[102.9423] | 271414 | 0.26640.006 | 0.14[0.1240.03] | 19.9+0.3
13000 109.5[110.6+3.4] | 30.7[31.0+1.7] | 0.28140.009 |  0.1[0.14] 20.4
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Comparison of pure imaginary Gaussian

amplitude with experiment
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Gribov-Regge approach
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Gribov-Regge approach — impact parameter space
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Gribov-Regge approach —the a(b) amplitude
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Gribov-Regge approach — cross sections
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Gribov-Regge approach — possibility of halo?
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Modified quasi-eikonal approximation for Regge approach
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Summary

- Simple Gaussian approximation can reproduce the halo effect
In pp collisions at ultra-high energies.

- Gribov-Regge approach within the standard quasi-eikonal approximation
cannot reproduce the halo effect in pp collisions at ultra-high energies.

- A modified quasi-eikonal approximation for the Gribov-Regge approach
IS proposed.
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Puc. 2: Bkiaa mpoMesKyTOTHBIX COCTOSHHIT ¢ MHBApUAHTHOI Maccoii M MeHBbIIell Kakoro-to
(bUKCHPOBAHHOTO 3HAreHHs, He 3aBUCSIEr0 OT HavabHOI sHeprun s, M2 < ﬂ'f&}? JAalOIIii

BEJIAO B G’di‘f. Boznukaetr [IpH pa3pesaHill aMILTHTVALL PP pacCedHWA MeAJ 1y IMOMepPOHAMIT.
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Puc. 3: Ilpumep audpaxinmonnoro mpomecca ¢ Gobmmoii Maccoit M? = (1 — x)s, rme z — 1 -
deifHMaHOBCKAaST ITIepeMeHHAs PAacCcedBIIerocsd HadaJIbHOr'o IIpoToHa. B paMKax pezKeBcKoro
MOJIX0/1a TAKHE TIPOIeCChl MOTYT OBIThH OHMUCAHBI IIYTeM JT00aR/IeHNS BEPIIHHBI 3-TIOMEPOHHOTO

B3alMOIelicCTBIL.

17



MZ: (1 - ){) S
ﬁ_.q} - -
|

Puc. 4: Pemkepckas quarpaMma ¢ BepIIHHON 3-IIOMEpPOHHOTO B3alMOJICHCTBHS, ONUCHIBAIO-

masd T pakIinoHHBIH nponece ¢ bosboil maccoit M 2 = (1 —x)s. npu paccenBaHUN Ha'IAIb-

HOT'O IIPOTOHA €O 3HAUeHHeM (helHMaHOBCKO nepeMeHHoill bimzkoil K 1, r — 1.
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Puc. 5: Veunenas pelzKeOHHad Tarpania, OIMHCBIBAIOIIad BKJIAT ,JIICI)D&KL[IIOHHOFO ITporec-

ca ¢ DOJIBIIIONH Maccoi *.rni.- < M? <« s B nosHOe ceveHHe paccesaHsl.
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Puc. 6: Brirag B mostHoe cevienne u ot gpazkapl-tudpaxnuonaex (Double Difraction) npomec-

COB € DOJILIITHMHI MacCaMHi _-"‘l-ff 5 _-"‘l-fgg TPOTIOPIIHOHATLHBIMI S, U VIOB/IeTBOPSIIONIIMI VCJIOBHIO
mi.— < M 12 ~ _-"l-fgg < §.
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Puc. 7: Bruan B mnomHoe cedenme m oT mporeccoB meHTpasbHON gndpaxmumn (Central
Difraction) ¢ Gonbmioii maccoit M? nponoplmoHa/IBbHON S, U yJIOBIETBOPSIONIEil YCIOBUIO
m3 < M? < s.
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Puc. 8: Huarpamuel, Jalonime BKJIAJI B aMIUIUTYIY yYIPYToro pp-paccesiiust A(s,t) B cran-

JTapTHOM pezKeBCKOM I10/IX0/Ie.

Puc. 9: Bxutajg B ammmryay yupyroro pp-paccesiuus A(s,t) yeweHHBIX gHarpamm, coiep-

Kalllnx 3-X HoMepoHHBIe BepIIHHbL VX paccedenne mospBoJigeTr onncaTh BKJIaJ (O paKIin-
OHHBIX IIPOIECCOB ¢ DOJIBIINMHE MaccaMi B IIOJIHOE ce'deHne, ITO MPHBOINT K HeoOXOJIMMOCTH

nepecMmoTpa npasmia AI'K.
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