
Detailing the Odderon-effect: 
numerical examples

T. Csörgő1,2, T. Novák1, R. Pasechnik3, A. Ster1, I. Szanyi2,4

1SzIU KRC, Gyöngyös, Hungary

2Wigner RCP, Budapest, Hungary

3Lund University, Lund, Sweden

4Eötvös University, Budapest, Hungary 6th Day of Femtoscopy
Gyöngyös

29th October 2020

0.004

0.04

0.4

4

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2

d
s/

d
t

|t|

7 TeV

0.004

0.04

0.4

4

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2

d
s/

d
t

|t|

1.96 TeV



Outline

• Odderon-effect: H(x) function

• Dataset: TOTEM – 2.76 TeV, 7 TeV

D0 – 1.96 TeV

• Quantification: how to compare two different scaling function

• Extrapolation: how to interpolate between data points if
measurements are missing

• Results
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Odderon-effect: H(x,s) scaling function
• The Mandelstam variables defined as 𝑠 = 𝑝1 + 𝑝2

2 and 𝑡 = 𝑝1 − 𝑝3
2, 

with incoming four momenta 𝑝1, 𝑝2 and outgoing four-momenta 𝑝3, 𝑝4 .

• We investigate the scaling properties in 𝑠 of 

𝐻 𝑥, 𝑠 =
1

𝐵(𝑠)𝜎𝑒𝑙(𝑠)

𝑑𝜎

𝑑𝑡
, where 𝑥 = −𝑡𝐵(𝑠). 
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Quantification / Interpolation
• How to compare two different measured H(x) scaling functions

• Determine if two different measurements correspond to significantly
different H(x) scaling functions, or not.

• Compare the data-sets D1 and D2 by creating a common domain X12 
and linear interpolation between neighbouring data points.

• Using

𝜒2 = σ
𝑑12 𝑗 −𝑑21(𝑗)

2

𝑒12
2 𝑗 +𝑒21

2 (𝑗)
.

• Evaluate the CL of the hypothesis that the two data sets represent the
same 𝐻 𝑥 scaling function.
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Generalizing the 𝜒2 definition
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where 𝑘 ∈ 1, 21 and 𝑀 ∈ 𝐴, 𝐵 type error

• Type A: point-to-point fluctuating
(uncorrelated) systematic and 
statistical errors

• Type B: point-to-point dependent, but
100% correlated systematic errors



Examples for Projection 1--->2 and 2--->1
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Significant Odderon signal
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Cross-checking step by step
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Results

• Different data-set use the published

• Different parameters use the published

• Same 𝜒2 two independent codes, same results

Thank you for your attention!
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