- Odderon Detection h

via KO, regeneration at LHC
(140m from ATLAS IP, using LHCf-type detectors)

P. Filip*, M. TaSevsky’, and R. Pasechnik? International Conference

-
\ s S (0
W) r."b_ "2
L |
1!.’-“

D PR W e \ ! Institute of Physics, Prague, 2 Lund University, Sweden / of High Energy Physics
https://ichep2024.org/ 19" of July, 2024, Prague

Abstract: We investigate the possibility of the Odderon exchange detection at LHC with KOg regeneration measurement using (~1TeV) neutral
KO0, mesons originating from p+p (13.6 TeV) collisions at the ATLAS Interaction Point (IP). The regenerator material considered is metallic Pb or
Cu, placed at distance ~140m from the IP, behind (or in) TAN absorber. LHCf type of calorimeter [1] is assumed to be capable of detecting the
KOs energy and “decay vertex” position from KOs meson decays to #°7° — (2y + 2y) pairs at distance L = 5-150m from the regenerator. We
recalculate the regeneration parameters from the published paper [2], which suggested the possibility of Odderon detection using 2TeV KO¢
regeneration in liquid hydrogen (LH,) at the SSC and UNK colliders. Our estimates for thick Pb, C and Cu regenerators include KO, absorption.

Odderon observation in 2021: TOTEM + DO | Reproducing the LH, regeneration plots

In March 2021, Odderon discovery [4] has been announced by CERN and Publication [2] (and preprint [3]) assume 45° (or 15°) odderon-induced

Fermilab, based on data from TOTEM and DO collaborations. Elastic p+p phase shifts, without considering KO absorption in the regenerator.
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thick Cu, C'?2and Pb regenerators at energy 0.5 - 2 TeV. Our predictions
extend the original studies [2,3] by including the KO, absorption.

KOs coherent re generation am plitude: | f(0)-f'(0) |/ k 1,_(AX)

First indications of C-odd contribution (besides C-even gluon exchange) to
the elastic p+p and anti-p+p scattering came from the ISR data at CERN.

KO, momentum: 0.5TeV and 2 TeV

13| Our prediction: KO — nn intensity
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K°, -> m°n°-> (4y) decay intensity without regenerator

Extrapolation

Odderon phase shift in KO, regeneration

Direct Odderon observation is possible via comparing [5] particle and anti-
particle elastic scattering, which can be done also with mesons = kaons [2].
Regeneration of KO, neutral kaon (superposition of KO and anti-KO mesons)
on nuclei is sensitive to the presence of C-odd interaction. A suggestion to

0 absorption is included here
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