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@ Consider production of photons from
interactions of charged particles

@ Limit of low photon energies: attach
photon line to each external line of
charged particles — no other
contributions need to be considered

@ Connects soft photon production to
hadronic cross section even without
calculating the process

@ Names: Soft photon production/inner
bremsstrahlung/hadronic bremsstrahlung

@ Very fundamental for infrared behavior of quantum field theories

@ E, small compared to scales in process; quantitative estimate not simple for general
process




@ Low’'s Theorem connects interaction of charged particles with 4-momenta P; with
expectation value for soft photon production (with 4-momentum K):
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@ Via the square, interference terms between the particles are created
@ For a single event, this means
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@ |In particular direction, always 1/E, spectrum
@ Signal typically between + and — particles, depletion very close to particle
@ Signal estimate usually done with input from event generators
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@ Measurements with experiments using different setups; somewhat different analysis
strategies

@ Very simple signal prediction based on very fundamental principles ...
@ ... but data exceeds prediction by a factor of ~ 5

@ Good agreement for electroweak processes (eTe™ — putpu~™)

]

Aim for precise measurements at LHC energies; investigate and understand excess

DTSRRI Soft photons with ALICE3 R


https://indico.cern.ch/event/1063724/contributions/4555764/attachments/2330811/3971908/2021-10-19-photons-alice3-workshop-oct2021.pdf

Ultraperipheral collisions

ALICE 3 Study
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Ultraperipheral collisions
can produce et e~ -pairs,
which create
bremsstrahlung

Positrons can also
annihilate with material
Backgrounds small in pp

collisions, but may be
relevant in Pb—Pb
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Background more
boosted at forward n

Less background for soft
photons

Measurement needs
minimum photon energy;
motivates detector at
forward n

Bremsstrahlung in
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Directly via electrons
interacting with material

Also from secondary
electrons from photon
conversion

Strong dependence on
material budget



Several layers of silicon tracker
Superconducting RjcH
magnet system

Measures photons via et e~ -pairs from
converter

Energy from track bending in dipole field

Tests with Geant4 suggest measurements
for E below a few 10 MeV possible

Conclusion: The FCT can measure a
possible excess; in conjunction with
entire ALICE 3 setup it allows for many
more differential studies of the nature of
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