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Motivations

1) The Lévy expansion is an orthonormal function series similiar to  the Taylor  one
2) It defines a leading function term, by which it converges faster 
3) It is broadly used, see such  an applications in HBT studies., too, or example
4) The current application is of description of differential pp elastic scattering data

 

Description of differential 
cross-sections with Levy
Polynominals is possible

But  huge challange
 
Find detailed Levy 
function definitions in:
EPJC (2019) 79:62
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This talk is based on the findings presented here by Roman Pasechnik 
 and  also reported in our ISMD¬23 paper , Universe (6), 264 (2024)

In brief, we could see systematic effects between the measured pp 
differential cross-secttion data of the two experiments, TOTEM and 
ATLAS, beyond the trivial normalizations, i.e, in case  of data slopes, 
too.

This study is a reiteration of a former one that was based on TOTEM 
data only. Now, we combine low-t ATLAS data with high-t TOTEM 
ones.

The current Levy preliminary fits to the combined  data provide good 

confidence levels, but they are limeted in the sense that the rhoρ 
parameter Re/Im ratio of the amplitudes have to be fixed , of course

Motivations
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Motivations

Old TOTEM 13 TeV Levy fit
(copied from our pub: EPJC (2019) 79:62)
 

New ATLAS+TOTEM 13 TeV Levy fit  

q

CL = 2%,    but with quadratically 
added stat and sys errors

 

TOTEM 2.76 TeV results:

 

CL = 78%:,     with stat errors only
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Motivations

New ATLAS+TOTEM 7 TeV Levy fit  

q

Old TOTEM 13 TeV Levy fit
(copied from our pub: EPJC (2019) 79:62)
 

CL = 36%,    with stat errors

 

CL = 0.018%,    with stat errors
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ATLAS+TOTEM 8 TeV Levy fit  

q

TOTEM 8 TeV Levy fit  

Q 

CL = 56%,    4th order fit

 

CL = 100%,    4th order fit

 

Levy fits of TOTEM and ATLAS data 
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ATLAS+TOTEM 8 TeV Levy fit  

q

TOTEM 8 TeV Levy fit  

q

CL = 4.3%,    3rd order fit

 

CL = 100%,    3rd order fit

 

Levy fits of TOTEM and ATLAS data 
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Levy fits of TOTEM and ATLAS data 

TOTEM 2.76 TeV Levy fit  

q

TOTEM 2.76 TeV Levy fit  

q

CL = 30%,    4th order fit

 

CL = 27%,    2nd order fit
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Levy fits of ISR data 

ISR 30.2 GeV  Levy fit  

q

ISR 62.5 GeV Levy fit  

q

CL = 45%,    4th order fit

 

CL = 86%,    4th order fit
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Levy fits of ISR data 

ISR 23.5 GeV Levy fit  

q

CL = 54%,    4th order fit

 

There are 44.7 and 52.8 GeV ISR data, 
as well, but they are not continous and 
therefore not fittable by good 
Confidence Levels
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Levy fit parameters excitation functions 

Parameters were fitted by 1st or 2nd order log(s) functions indicated on the plots  

q
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Levy fit parameters excitation functions 
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Levy interpolations between ISR and LHC energies(preliminary)

Preliminary Levy predictions 
for elastic pp and ppbar 
collision data

Statistically limited confidence 
levels were found between 
data and interpolation 
functions

The accuracy could be cured 
by adjusting the amplitudes 
phases to the measured one 
and better excitation function 
choises

Such sort of pp and ppbar 
deviations were theoretacally 
expected, as well (Odderon)
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Conclusion

Elastic pp scattering data can be described by model 
indepenent Levy expansion functions with good precision

Preliminary excitation functions of Levy fit  parameters of 
elastic pp data were extracted 

Elastic data Levy fit parameters usually can be approched 
by logarithmic terms as a function of collision energy

Preliminary interpolations of elastic pp data for some 
particular energies are under  investigation. Work in 
progress.
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Conclusion

Replacing low-t TOTEM data by low-t ATLAS data 
Improves the fit quality and the stability of the fits
In a statistically significant manner. 
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Thank You!


