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Content

Å A criticalreviewof 3 recentlypublishedOdderonpapersand 

methods:

1) Model independent: H(x) scaling
(CsºrgŖ, Nov§k, Pasechnik, Ster, Szanyi, EPJC (2021) 81:180)

2) Modeldependent: Bialas-Bzdakmodel
(CsºrgŖ, Szanyi, EPJC (2021) 81:611)

3) Semimodelindependent: TOTEM-D0 extrapolation
(TOTEM-D0 Coll., PRL (2021) 127, 062003)

Å H(x) scalingof recentlyreleased8 TeVelasticpp data

Å New Levydescriptionof elasticpp data (preliminary)

Å Conclusionpp



Zim®nyiSchoolô21, Budapest,  12/07/2021                                    A. Ster,  Wigner-RCP, Hungary3

H(x) scaling

The scalingeliminatescollisionenergy(s) dependenciesand overall 

normalizationproblems(seeexampleplots)  
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H(x) scaling

Scalingis approximateand fails above3-4 factorsin energy

Argument1:
Studies like Odderon ones can

be  limited within a few TeV

region from 1.96 to 8 TeV

Argument2:
At 13 TeV other effects, like 

hollowness have influence, too



Zim®nyiSchoolô21, Budapest,  12/07/2021                                    A. Ster,  Wigner-RCP, Hungary5

H(x) scaling

Scalingis not justifiedwell enoughbeyondthedip and bumpregion

Arguments: 1) we give detailed study about its validity in the paper.    2) 

In case of 1.96 and 7 TeV H(x) their data are within systematic errors. 

3) In addition, the Odderon signal mainly comes from before the dip
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H(x) scaling

The significanceof Odderon(6.26s) is influencedby a notexact

scaling

Argument 1: 

It was shown, within a few

factors in energy H(x) 

distributions are within 1s

Argument 2:

The final significance is the

least value within the

systematic errors of the H(x)ôs. 

(Worst case scenario)

s
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Bialas-Bzdakmodel

The modelextrapolatespp and ppbar elasticscatteringcross

sectionsin a few TeVenergydomainvia theextrapolationsof its

modelparametersextractedfromfits to existingdata sets

Correspondigfits, resultsand theirplotscanbe seenin I. Szanyiõs

talk

The modeldoesnotworkat very low-t regionof elasticscattering
Argument: relevant 1.96 TeV ppbar data are above this small -t 

region

It cannotextrapolateto ISR energiesand to 13 TeV
Argument: Odderon search is concentrated in a few TeV region



Zim®nyiSchoolô21, Budapest,  12/07/2021                                    A. Ster,  Wigner-RCP, Hungary8

Bialas-Bzdakmodel

SignificantOdderoneffectscanbe extractedin an upward

extrapolationfrom1.96 TeVppbar data to 2.76 and 7 TeVpp 

data

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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TOTEM-D0 extrapolation

4 elasticscatteringpp data setsat 2.76, 7, 8 and 13 TeVwere

usedto extrapolateto 1.96 TeVpp to be able to comparewith

1.96 TeVppbar data measuredby D0 Collaboration. 8 

characteristicpointswereselectedin eachdoubleexponentialfits
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TOTEM-D0 extrapolation

Extrapolationsin s are modeldependent(soundedat conf.s, too)

Argument: They are rather parametrizations
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TOTEM-D0 extrapolation

Fornormalization, an extrapolationof stotõsto 1.96 TeVis model

dependent

Argument: It is rather a parametrization
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TOTEM-D0 extrapolation

The equalityof Optical Pointsatðt = 0 of thetwo 1.96 TeVdata

sets(pp and ppbar) is an assumption. In theref. it is asymtotical

Argument: we are in the

asymtotical region of energies
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TOTEM-D0 extrapolation

In all otherTOTEM publications

stotõsare fitted by

a + b ln(s) + c ln2(s). 

The stotõsobtainedby thetwo

different fits are contradictory
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TOTEM-D0 extrapolation

Cross-checkof OP mormalizationof estimatedpp 1.96 TeVby H(x)
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H(x) scalingof recent8 TeVelasticpp data

smin =  0.18 

smin, =  1.69 

Significanceof 

deviationin standard 

deviationto 7TeV:  

With more realistic

half-sizex error bins:
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smin =  4.16 

Significanceto 1.96 

ppbar data:  

With more realistic

half-sizex error bins:

smin, =  5.21 

H(x) scalingof recent8 TeVelasticpp data
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Old Levydescriptionof elasticpp data

Exampleof modelindependentorthonormalLevyparametrization

up to 4th order EPJC (2019) , 79:62
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New Levydescriptionof elasticpp data (preliminary)
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BasedonPhillips-Bargermodel(succcesfulin limited ðt and s  

regions), Phys.Lett 46B (1973) :

GeneralizedPhillips-Bargermodelby orthonormalLevyseries:

whereὰὮὙὸȟ‌ are theLevyorthonormalpolynominals

and ὧὮ= aὮ+ ibὮ
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New Levydescriptionof elasticpp data (preliminary)

Phillips-Barger LevygeneralizedPhillips-Barger

Motivation:  descriptionof pp scatteringdata for thefull coverage

of theppbar 1.96 TeVacceptance


