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H(Xx)scaling

Thescalingeliminatesollisiorenergy(s)dependencieand overall
normalizatiomproblems (seeexampleploty
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H(Xx)scaling

¢ Ppp: TOTEM - 2.76 TeV ¢ pp: TOTEM -7 TeV
¢ pp: DO - 1960 GeV + pp: DO - 1960 GeV
— Levy series

— Levy series




H(Xx)scaling

pp 1.96 TeV - DO
pp 7 TeV - TOTEM

71TeV — 1.96 TeV (eb — -0.56):
¥?%INDF = 80.1/17, CL = 3.7e-08%

1.96 TeV — 7 TeV (eb Tev= -0.59):
¥2INDF = 287 /65, CL = 1.3e-27%
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BialasBzdakmodel

Themodelextrapolatespp and ppbar elasticscatteringcross
sectiong afew TeVenergydomainvia the extrapolationsof its
modelparametersextractedfromfits to existingdata sets

Correspondidits, resultsand theirplotscanbe seenn [.S z a n
talk




Argument: It depends on the the error bars of data and on the
extrapolated data which is different in the two extrapolation
directions since the extrapolation uncerties increase downwards
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TOTEMDO extrapolation

4 elasticscatteringop data setsat 2.76, 7, 8 and 13TeVwere
usedto extrapolateto 1.96 TeVpp to be able to comparewith
1.96 TeVppbar data measuredy DO Collaboration 8
characteristipointswere selectedn eachdoubleexponentiafits
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TOTEMDO extrapolation
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TOTEMDO extrapolation
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o2, =
ot l + _ﬁ'

6ot = by log?(v/s/1 TeV) + b, (2)

gives o1y (1.96 TeV) = 82.7 4+ 3.1 mb [43]. The extrapo-
lated cross section 18 converted to a differential cross

section do/dt = 357 + 26 mb/GeV? at t = 0 using the
optical theorem




TOTEMDO extrapolation

Vs = 1.96 TeV TOTEM-DO

pp measurement by DO:
e central values with error bars

pp extrapolation by TOTEM:
A band center at DO bins
— — band width (+1 o)
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TOTEMDO extrapolation

(mb)

pp (PDG 2010) ATLAS, ATLAS-ALFA

pp (PDG 2010) CMS T 5
Auger (+ Glauber) LHCb

ALICE
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4 1960 Ref.

DO-ppbar 1960 49 0,0%| prp 86 (2012), PRL 127 (2021), EPJC 81 (2021)
TOTEM-DO 1960 82,7 3,1 0,145 0,10 357 26 -4,6%]| pre 127 (2021) (pub. Odderon: extrapolated)

TOTEM 1960 78,0 0,2 0,145 0,10 317 2 6,9%]| epjc 79 (2019) (pub. 13TeV, etc; extrapolated




TOTEMDO extrapolation
Crosscheckof OP mormalizatiommf estimatedop 1.96 Tebe H(X
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H(Xx)scalingof recent8 TeVelasticpp data

Significancef
4 pp8TeV - TOTEM deviationin standar
¢ pp7TeV-TOTEM . . .
deviationto 7TeV:

= 0.18
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8TeV — 7 TeV

¥?INDF =59.2/72, CL = 86% S .
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7TeV — 8TeV

¥?INDF = 95.1 /145, CL = 1e+02%
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half-sizex error bins
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H(Xx)scalingof recent8 TeVelasticpp data

¢+ pPp8TeV-TOTEM

¢+ Pp1.96TeV-DO
8 TeV — 1.96 TeV (eb,sm; -0.25):
¥2/NDF = 50.8 / 17, CL = 0.0031%
1.96 TeV — 8 TeV (eb,STeV= 0.45):
x*/NDF =91.5/ 35, CL = 6.1e-05%

Significanceto 1.96
ppbar data:

= 4.16
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half-sizex error bins

S = 5.21

min,



Old Levydescriptiorof elasticpp data

Exampleof modelindependenbrthonormallLevyparametrization
up to 4th order

¢ pp: TOTEM-13 TeV R =0.722 + 0.004 fm
preliminary data A =361.9 * 5.2 mbGeV?
— Levy expansion (pos.def) o =0.903 + 0.004

4,=.0.318 + 0.004
b, = 0.0706 + 0.001
a,=0.0567 + 0.002
b, = .0.0350 + 0.002
a3=.0.0193 + 0.0006
b; = 0.0227 + 0.0007
a,=0.00675 + 0.0002
b, =.0.00216 + 0.0002
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St =115 +0.8 mb

G =31.4 £ 0.05mb

P =0.087 = 0.0004
¥?INDF = 330/279, CL=2%
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New Levydescriptiorof elasticpp data (preliminary

Basedon Ph|IIlpsBargermodeI(succcesfmh limitedot and s
regions,

5 O s0Q Q 0Q ¢

GeneralizedPhillipsBargermodelby orthonormalevyseries

,m v 7 v \ v 7 iy \ C
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whe[eéfQ'Y oh are the Levyorthonormapolynominals
and u, = agt ibg




New Levydescriptiorof elasticpp data (preliminary

Motivation descriptiorof pp scatteringdata for the full coverage
of theppbar 1.96 TeVacceptance

PhillipsBarger LevygeneralizedPhillipsBarger




