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High Intensity Compton Scattering (HICS) One Particle Pair Production (OPPP)

ey = e ¥ Taes ~ O(101s) vi7c — eTe  toppp ~ O(10% — 10° fs)
N}, ~ @(tL/THICS) short pUISe: tL/THICS < 1
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ty 1 Toppp < 1 excellent source of GeV
pair production is suppressed scale photons
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the photon spectrum
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the photon spectrum

E,=17.5GeV
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BSM scenarios

axion-like-particles milli-charged particles
(ALPs) (MCPs)
a r- —
gint = KF/AZ/F'MU + gaeaéySa gint — 361)(7”)(14#
mass - m, mass - m
photon coupling - 1/A £

electron coupling - g, fractional charge - g

for scalars, g, F — F, y° — 1
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new physics production at LUXE

secondary new physics production
leverage LUXE as GeV photons source
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ALPs at the MeV to the GeV scale
secondary production
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secondary ALPs production

secondary ALP production at LUXE
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the photon spectrum

E,=17.5GeV, (wy) = 2.5GeV
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the photon spectrum

E,=17.5GeV, (wy) = 2.5GeV
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ALP reach estimation
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ALP reach estimation
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ALP reach estimation

E,=175GeV N,=6x10" 1 =200fs £=243 1, =10"s R =1Hz
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under study

based on Aloni et al, 1903.03586



Primary ALP/scalar production
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primary ALF/scalar production
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primary ALF/scalar production
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milli-charged particle
(MmCP)
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primary mCP production

Lint = €qxY* XA, mass - m,, fractional charge - g
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primary mCP production

Lot = €qxY* XA, mass - m,, fractional charge - g
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primary mCP production
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primary mCP production

L =eaqy'yA,

fractional charge - g

Putative mCP (my,qy) production at LUXE
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primary mCP production

+
_ mass - m,, . A
L = eqxr' XA, T e —
fractional charge - g
W\x_

Putative mCP (my,qy) production at LUXE (1 1 Sty q4

10000 | W=1.55 eV, 6;=0.91, q=0y/de 75 = 7 GeV
| f=my/me. Top=107,35 fs pulse, 1 H; 107 < m,/m, < 107
100 4 — 1 i e “““““““““““““ q= s (weak mass dependence)

sensitivity

0.01

- additional productions
| | (on progress)
le-06 0(6_ ot _)
le-08 | @ @ @ | | | cinys = xtx) trident
o 2 4 6 8 10 12 14 16
Xi

form, S keV the best case sensitivity is for g > 107>

16



mCP projections
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outlook

the LUXE setup gives new opportunities to probe
physics beyond the SM.

preliminary studies show that there is a potential to
probe unexplored parameter space of ALPs

the scalar/axion-electric production is under
iInvestigation

the reach for milli-charge particles (mCP) is under
investigation and limited
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LUXE vs e-heam
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axion like particles

%* originally - the Axion propose as a solution
to the strong CP problem

* appear in many BSM scenarios
* portal to dark matter and/or dark sector
* If very light, it is a dark matter candidate

* predicted by string theory
* well motivated BSM scenario




ALPs at Primakoff like experiments

SM final state

prompt decay
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primary ALF/scalar production

e beam dump (E137) non-perturbative (LUXE)
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primary ALF/scalar production

e beam dump (E137) non-perturbative (LUXE)
a, ¢
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NE137 N 1020 NLUXE N 1018
[Ny /NelLuxe ~ 102 — 103 non-perturbative
[N, /N ]g137 enhancement

» possible better sensitivity - In progress
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