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1. Jenkovszky:

Bio, Scientometrics

Initiator of conference series

Training of a new generation

School in Hungary, heritage

2. Odderon: 

Prediction with László

Discovery

Scaling properties



BIO
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CV OF LÁSZLÓ JENKOVSZKY
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CV FROM A JOINT GRANT PROPOSAL, 

08/2024, MATE, GYÖNGYÖS, HUNGARY  

BORN ON MAY 2, 1942
IN UNGVÁR, HUNGARY

PRIMARY SCHOOL (1948-56):
IN PERECSENY, USSR

UNIVERSITY (1959-64):
IN UZHGOROD, USSR

PHD (CAND. SCI, 1964-67):
AT JINR, DUBNA, USSR

LANGUAGES: ENGLISH, HUNGARIAN (NATIVE),
ITALIAN, RUSSIAN, SPANISH AND UKRAINIAN

RETIRED (2013) AS LEADING RESEARCHER:
BOGOLIUBOV INSTITUTE, KIEV, UKRAINE

PASSED AWAY: AUGUST 16, 2025
IN KIEV, UKRAINE

LEADING RESEARCHER (1967-2013):
IN BITP, KIEV



SCIENTOMETRICS
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† AUG. 16, 2025
KIEV, UKRAINE

TWO PAPERS
FROM 2025

AT AGE OF 83

LAST CONF.:
BGL 2025

IN MOROCCO



PhD supervisor: Nguyen Van Hieu (JINR, Dubna → Hanoi IP)
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HONORS AND PRIZES
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2005: JOINT AWARD BY THE UKRAINIAN, 
BELORUSSIAN AND MOLDAVIAN 

ACADEMIES OF SCIENCES

2008: EXTERNAL MEMBER,
HUNGARIAN ACADEMY OF SCIENCES

MEMBER OF PRESIDENCY COMMITTEE
HUNGARIAN SCIENCE COUNCIL OF 

SUBCARPATHIA

MEMBER OF  IAC / PAC OF SEVERAL CONFERENCE SERIES, EG.
BOLYAI-GAUSS-LOBACHEVSKII,

DIFFRACTION,
DUBNA JINR PARTICLE PHYSICS, 

INTERNATIONAL SYMPOSIUM ON MULTIPARTICLE DYNAMICS,
KRUGER: DISCOVERY PHYSICS AT THE LHC,

NEW TRENDS IN HEP, ...



Collaborators: G. Cohen-Tannoudji, R. Fiore, A. Papa
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FROM A. CHEPLAKOV
TALK OF YESTERDAY



CONFERENCE SERIES
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HADRONS (14 CONFERENCES)
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ALSO IN MEMORIAM
E. MARTYNOV

BITP, KIEV, †2025



BOLYAI-GAUSS-LOBACHEVSKII (13 CONFERENCES, 1997-2025)
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LAST CONFERENCE
OF LÁSZLÓ

AS FAR 
AS I KNOW…



NEW TRENDS IN HEP (2000-25, ~ 20 CONFERENCES)
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WITH R. SCHICKER, D. SAVCHENKO, CH. ROYON, F. NAVARRA, P.N. BOGOLIUBOV …

COLLABORATION ACROSS BORDERS AND GENERATIONS.

COLLEAGUES, COLLABORATORS AND FRIENDS …



SCIENTIFIC IMPACT,
ODDERON PREDICTION
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FAMOUS PREDICTIONS FOR pp ELASTIC at LHC 7 TeV
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PREDICTION OF ODDERON DISCOVERIES AT LHC
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TRAINING TALENTS
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TRAINING TALENTS (SZANYI, MAGAS, BENCE, …) 
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FORWARDING PHYSICS WORLDWIDE, IN HUNGARY 
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OUR MENTORS

László sprouted a school on forward physics in Hungary

V.N. Gribov (1930-1997) R. J. Glauber (1925-2018) L. Jenkovszky (1942-2025) 



ODDERON DISCOVERY
NEW RESULTS ON SCALING PROPERTIES

18



Odderon: extremely elusive, for 48 years
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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



Odderon: elusive experimentally

Odderon search at ISR: indication but no conclusive result
Breakstone et al, Phys. Rev. Lett. 54, 2180 (1985): CL = 99.9 %

Terminology for this talk:
Agreement if statistical significance is < 3 s

Indication of signal if 3 s ≤ significance < 5 s
Evidence or observation of signal if 5 s ≤ significance

Discovery of signal if 5 s ≤ significance, for the first time.
Accepted: Discovery if Clay Mathematical Institute (CMI) criteria satisfied. 

Miscovery if CMI criteria for Millenium Prize Problems are not satisfied.

Indication of Odderon
CL = 99.9 %,

Significance: 3.35 s
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https://www.claymath.org/millennium-problems/rules/
https://www.claymath.org/millennium-problems/rules/


Odderon: well established in QCD

Odderon proposed in Regge phenomenology: 
L. Lukaszuk, B. Nicolescu, Lett. Nuovo Cim. 8, 405 (1973)

Odderon in QCD: 
J. Bartels, L.N. Lipatov, G. P. Vacca: Phys. Lett. B (2000) 178 

A new Odderon intercept from QCD: 
R. A. Janik, J. Wosiek, Phys. Rev. Lett. 82 (1999) 1092 

Three Gluon Integral Equation and Odd c Singlet Regge Singularities in QCD
BKP evolution equation

J. Bartels, Nucl. Phys. B 175 (1980) 365-401
J. Kwiecinski, M. Praszalowicz, Phys.Lett.B 94 (1980) 413-416 

Odderon in QCD with running coupling: 

J. Bartels, C. Contreras, G. P. Vacca, JHEP 04 (2020) 183

For an excellent theory intro/review, see Yu. Kovchegov’s

CTEQ Webinar, April 28, 2021
http://youtu.be/yHBO3zcB3V4
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http://youtu.be/yHBO3zcB3V4


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. 22



Formalism in b space

Impact parameter or b space: 
elastic scattering interferes with propagation w/o collisions: Genuine quantum physics.

In general, a complex opacity function W(s,b) (eikonal, from unitarity)
0 ≤ P(s,b) ≤ 1 : inelastic scattering has a probabilistic interpretation 23



First publication of an at least 5.0 s (6.26 s) Odderon exchange effect:
published on May 11, 2020,

EPJ Web of Conf. 235 (2020) 06002
in an anonymously refereed / peer reviewed conference proceedigs.

(Proc. ISMD 2019, Santa Fe, USA)

Odderon: first observation with > 5 s

EPJ Web of Conf. (2020) 235: 06005
https://doi.org/10.1051/epjconf/202023506002
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BUT: „Never be the first! It is too early!”
P. Carruthers ~ 1990

https://doi.org/10.1051/epjconf/202023506002


First journal publications, Odderon > 5 s

Odderon discovered by a Hungarian-Swedish collaboration:

Eur. Phys. J. C (2021) 81: 180, Published: 23 February 2021

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

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

D0 and TOTEM Collaborations:
Phys. Rev. Lett. 127 (2021) 6, 062003, Published: 4 August 2021
https://doi.org/10.1103/PhysRevLett.127.062003 25

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


2022 observations/confirmations of Odderon with > 5 s

TOTEM Collaboration:
8 TeV: EPJ C (2022) 82, 263 (2022).Published: March 26, 2022
https://doi.org/10.1140/epjc/s10052-022-10065-x
Publishes final data for D0-TOTEM PRL published in 2021

Hungarian team, model of Polish origin:
New TOTEM 8 TeV data vs ReBB model predictions: 
EPJ C 82 (2022) 9, 827. Published: Sept 19, 2022

In the ReBB model, Odderon exchange is a CERTAINTY-

What about model independent results? 
26

https://link.springer.com/article/10.1140/epjc/s10052-022-10065-x
https://doi.org/10.1140/epjc/s10052-022-10065-x
https://link.springer.com/article/10.1140/epjc/s10052-022-10770-7#citeas


Looking for Crossing-Odd(eron) effects

Three simple consequences:

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 27



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

Try to scale this out
Data collapsing (scaling)

Look for scaling violations

Odderon search: a possible strategy

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

Look for violations of C-symmetry
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AN OLD STORY REVIVED

GEOMETRIC SCALING



GEOMETRIC SCALING (GS)



GEOMETRIC SCALING: AN OLD STORY REVIVED



GS: DEFINITIONS

M. Praszalowitz:
PLB 869 (2025) 1398-48,

M. Praszalowitz:
Talk at Moriond QCD 2025,

Motivating issue (Cs.T.):
Opacity in general complex,

Why not scaling for its imaginary part too?

Geometric Scaling
(GS) assumes

r0(s) ~ 0



GS: WHY DOES NOT WORK AT LHC?

Hungarian-Swedish team:
Eur. Phys. J. C (2021) 81: 180,

M. Praszalowitz:
PLB 869 (2025) 1398-48,

sel(s)/stot(s) is not a constant of s at LHC energies:
Table 1 and Fig, 1 from T. Csörgő for TOTEM, Proc. ISMD 2018



DERIVATION 1

H(x) SCALING FOR SMALL x « 1



Advantages:
1) H(x) ≈ exp(-x) in the diffractive cone, for x « 1  
2) H(0) = 1 → Start from a place that you know

3) Measurable both for pp and pbarp

H(x) scaling for small-x, in the cone region (x « 1)
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BONUS EXTRA: An Odderon signal
H(x|pp) scales with energy, but for pbarp, no scaling



Model independent H(x|pp) scaling yields Odderon > 6.26 s

S: Model independent Odderon significance ≥ 6.26 s
C1: All D0 and TOTEM published data at 1.96, 2.76 and 7.0 TeV
C2: domain of validity is still determined model dependently. 

Eur. Phys. J. C (2021) 81: 180, published February 2021
https://doi.org/10.1140/epjc/s10052-021-08867-6
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B  ≡ B0(s)  from now on
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https://doi.org/10.1140/epjc/s10052-021-08867-6


DERIVATION 2

H(x) SCALING FOR ALL x



Advantages:
H(x) ≠ exp(-x) arbitrary positive def. in the dip-bump region
Measurable both for pp and p-antip. Normalized as H(0) = 1.

Derivation of H(x) scaling for all x
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Similarly to GS, only one
s-dependent scale R(s)

Dissimilarly to GS, 
r0(s) is not vanishing!

Dissimilarly to GS, no 
singularity at minimum!Hungarian-Swedish team:

Eur. Phys. J. C (2021) 81: 180,



Valid between 2.76 and 7 TeV, even with stat errors only,
H(x) scaling valid even in the bump/tail region!

Between 8 and 13 TeV, scaling limited to the cone, but at 13 TeV
scaling violated beyond stat+syst errors in dip/dump/tail region!

Test of the H(x) scaling at 7 vs 2.76 TeV
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MINIMAL ODDERON MODEL

For a general derivation of H(x) scaling



General derivation of H(x) scaling: MOM

Result: H(x) scaling follows, 
but sel(s)/stot(s) is not a constant of s and r0(s) ≠ 0 . 

41

Scaling assumtion: sin(s,b) = sin(b/R(s))

Minimal Odderon Model (MOM): 
signal if a(s|pp) ≠ a(s|pbarp)

Odderon exchange: by 1 parameter only.



Summary and conclusions

Geometric scaling is revived but
does NOT work at LHC,

Thus H(x) scaling is 
a generalized geometric scaling !
Foundation of Odderon discovery.

But H(x) is valid if r0(s) = const 

→ reason for H(x) violations at 13 TeV
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because at LHC,
sel(s)/stot(s) is not a constant of s 

and r0(s) ≠ 0

If r0(s) = 0,
geometric scaling is recovered and

sel(s)/stot(s) becomes const(s)

Odderon discovered by a Hungarian-Swedish collaboration:

Eur. Phys. J. C (2021) 81: 180, Published: 23 February 2021

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

https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-021-08867-6#article-info
https://doi.org/10.1140/epjc/s10052-021-08867-6
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THANK YOU FOR YOUR ATTENTION !

QUESTIONS ?

COMMENTS ??

SUGGESTIONS ???



BACKUP SLIDE
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E. Martynov BITP, KIEV, †2025
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