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Statistically Significant Observations of Odderon

New: Small –t signals,

Model independently

Model dependently

LBB predictions

Results on both r and R

from data at the dip region

AT SMALL VALUES OF -t



Odderon: 48 years old scientific puzzle
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Odderon: L. Lukaszuk, B. Nicolescu,
Lett. Nuovo Cim. 8, 405 (1973)

Received: 31 July 1973

Odderon name coined: D. Joynson, E. Leader, B. Nicolescu, C. Lopez, 
Nuovo Cim. 30A, 345 (1975) - Well established in QCD by now !

Honorable mention: A. V. Efremov, R. Peschanski, JINR-E2-6350 (1972)

Odderon is an odd component of 
elastic scattering:

Changes sign for crossing



First publications, Odderon with > 5 s
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Eur. Phys. J. C (2021) 81: 180, Published: 23 February 2021

https://doi.org/10.1140/epjc/s10052-021-08867-6

Eur. Phys. J. C (2021) 81:611 , Published: 13 July 2021
https://doi.org/10.1140/epjc/s10052-021-09381-5

Phys. Rev. Lett. 127 (2021) 6, 062003, Published: 4 August 2021
https://doi.org/10.1103/PhysRevLett.127.062003

https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-021-08867-6#article-info
https://doi.org/10.1140/epjc/s10052-021-08867-6
https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-021-09381-5#article-info
https://doi.org/10.1140/epjc/s10052-021-09381-5
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.127.062003
https://doi.org/10.1103/PhysRevLett.127.062003


Three Oldest Hungarian Universities

4

Eötvös Loránd University: 1635

University of Pécs: 1367

University of Debrecen: 1538

(S,C) structure evident, 
S: statement, valid if

C: condition is satisfied
See talk of R. Dardashti at ISMD21

https://indico.cern.ch/event/848680/contributions/4438184/attachments/2282276/3878029/ISMD2021.pdf


Formalism: elastic scattering

Basic problem: ds/dt measures an amplitude, modulus squared.
If Odderon exists: signals in elastic scattering at t = 0 and at –t > 0.

5



Formalism: Elastic scattering at small -t

If Odderon exists: signals in elastic scattering at t = 0 and at –t > 0.
Where from the significance of the signal is coming ?

6



Odderon Search at small -t

Some simple consequences at small –t, Gaussian sources:
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valid for

If any of   

is statistically significant



Odderon Search at small -t

Some simple consequences at small –t, Levy sources:
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valid for

If any of   

is statistically significant



Levy generalized Bialas-Bzdak Model

Simple results at small -t:
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From data fits: Rq, Rd, Rqd, aL is same in pp and pbarb
But!





From Glauber’s theory, p=(q,d)
Good quality fits at 8 TeV and also
at every low –t dataset for pp, pbarp









r0 from fits to data
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From data fits: Rq, Rd, Rqd is the same, but
a ~ r (opacity) is not the same in pp and pbarb



Levy + Bialas-Bzdak at small t

Easy to fit model, with dramatic consequences

Strong form of Pomeranchuk theorem, but
Signal of odderon exchange in optical point, 

r and elastic cross-section!



OBSERVATION OF ODDERON
2020 → 2O2O

THANK YOU FOR YOUR 
ATTENTION



ODE TO ODDERON → OBERON

https://www.oberonpoetry.com/


BACKUP SLIDES



BACKUP SLIDES



BACKUP SLIDES



Three Odderon Proceedings with > 5 s
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Gribov’90 Memorial Volume, pp. 69-80 (2021)
https://doi.org/10.1142/9789811238406_0012

EPJ Web Conf. 235 (2020) 06002, proc. ISMD 2019
https://doi.org/10.1051/epjconf/202023506002

PoS ICHEP 2020 (2021)
https://doi.org/10.22323/1.390.0496

https://doi.org/10.1142/9789811238406_0012
https://doi.org/10.1051/epjconf/202023506002
https://doi.org/10.22323/1.390.0496


Looking for Crossing-Odd(eron) effects

Three simple consequences:
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Odderon differential cross-section from pp and ppbar collisions, Reggeized Philips-Barger: 

A. Ster, L. Jenkovszky, T. Cs., arxiv:1501.03860, Phys.Rev.D 91 (2015) 7, 074018



Known trivial s-dependences in
stot(s), sel(s), B(s), r(s)

Try to scale this out
Look for data collapsing (scaling)

Look for scaling violations

Odderon search: strategy with scaling
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In the TeV energy range:
Odderon is equivalent with
a crossing-odd component

Look for violations of C-symmetry

Close the energy gap with scaling



Honorable mentions: Odderon, qualitatively
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Proposal for LHC to hunt down the Odderon: 

Qualitative Odderon signals: in t-dependence of B(s,t) and r(s,t) 


