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Alr shower and hadronic interaction

Cosmic-ray

LHCfIRHICfmeasures them at LHC and RHIC
to solve high-energy CR issues;

*Muon production deficit
*Mass composition determination

Neutral pions

o110 — 2Y

* Induce
electromagnetic
showers

Leading baryons

eading p, n

* bring the energy
to next collisions

* |[nelasticity:
fraction of energy
used for particle
productions
K =1 - Eleading/Ecr
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LHCf/RHICf AXRL —a Y EBIRE EH

LHCT-ATLAS
joint analysis

Run Eiab (eV) Photon Neutron
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(2010) (2011) 360 (2015) (2012)

p-p V/s=13TeV 9% 1016 PLB 780, 233 | JHEP 2018, 73 (2018) preliminary ohoton in diffractive coll
(2015) 2 (2018) JHEP 2020, 016 (2020) Preliminary: ATLAS-CONF-2017-075
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Motivation

|deal condition of CR-AIr interaction study

First proton-"light ion” collisions at colliders

Nucleus(nucleon)-Nucleus interactions
0
Glauber theory o> | f?_@
describe as superposition O—> <O
of nucleon collisions O—>+ <0

Nuclear effect

- Nuclear shadowing

- Limiting Fragmentation
- QGP (core-corona)

Nuclear I\/Iodification Factol
. p .
pO
R =
A Oy

A: average number of .

ISVHECRI 2024

9 July 2024

Different modeling of nuclear effect induces difference predictions among models.
Negligible contribution of Ultra Peripheral Collisions (UPCs)
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Preparation status

m DAQ system already prepared in USAT15 (ATLAS counting room)

" DAQ speed improvement : Max. rate 1.6 kHz (2022)— 3.3 kHz
— Increase #events of photons and neutrons

: Test of the Arm2 detector in USA15 in Feb 2024
m Schedule in the next one year. = W W TN -

This winter

. Test of DAQ with the full system
. Tlest of LHCf + ATLAS common operation
. Setup onsite quick analysis system.

Operation in July

. Final test of detector, DAQ etc just before the run.
Beam test at SPS

. Energy calibration using e- and p beams

9 July 2024 ISVHECRI 2024
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