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axion like particles - ALPs

originally - the Axion, part of a solution to the strong CP problem (PC)
pseudo-Goladstone mode

portal to dark matter and/or dark sector

iIf very light, it is a dark matter candidate

predicted by string theory
focus the effective ALP photon interaction

A ~
geff — KF'MUF,MU

m, € [MeV, GeV] A>m,

well motivated BSM scenario
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ALPs photoproduction
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d O.elastic
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N N | ! l
C target form kKinematical
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Primakoff production of ALPs and P = 7, n are similar

elastic elastic
dO-yN—mN . Fa—>y}/ %(m]\h maa A t) do-}’N—>PN
dt Up,,, #(my,m,,s,t)  dt

at the forward region

data-driven signal normalization
(cancel form-factor and flux dependence)
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ALP photons coupling
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the LUXE setup

Laser pulse o, ~ 1.5eV
“Optical Dump” t ~ 00— 100)fs

Beam
electron

E, ~ 16.5GeV

ey = ey 7. T, ~ O(10)fs y = et ey, 7,, ~ 0(10* — 10%)fs

Ritus, 1985
LUXE, 1909.00860, 2102.02032

’l N}, ~ @(tL/Ty) ‘:
{ emitted photons per pulse per e '

excellent source of
GeV scale photons
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§ pair production is suppressed §



the photon spectrum
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the photon spectrum
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the photon spectrum
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new physics production at LUXE
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EMCal

Secondary Photons Magnet
Productlon E Dump
e-laser int.

chamber

12

Muon det.



secondary ALPs production
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ALP signal estimation
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ALV signal estimation
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ALP signal estimation
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ALP signal estimation
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ALP reach estimation
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primary ALP production
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Probing ALPs
at the CERN Gamma Factory

Balkin, Krasny, Ma, Safdi, YS

2105.15072
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the Gamwma-Factory

laser pulse

partially stripped ion beam
(stored at the LHC ring)

\

the outgoing photon flux:

dN,
E,~ O(1 -400)MeV, —=~ (10'° - 10"%) sec™

factor of O(107) larger than present sources
Krasny et al. 1511.07794
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probing ALP at the Gamwma-Factory
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probing ALP at the Gamwma-Factory
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probing ALP at the Gamma-Factory
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probing ALP at the Gamwma-Factory
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probing ALP at the Gamwma-Factory
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probing ALP at the Gamwma-Factory
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probing ALP at the Gamwma-Factory

thick target, Lg decay volume, L
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probing ALP at the Gamma-Factory

1073

ILIEJ®

PrimEx Belle—II

dN,
(A): E, = 1.6 GeV = = 1010 sec!
t
. E dN,
] (B): E, =02GeV = 107 sec™!
Beam Dumps ' \\\ ’ dN},
'Y ' (A): E,=0.02GeV = 10" sec™!
: ‘\\ | GF dt
\\
\\\~‘ ,'1
| s
107! 10°
Balkin, Krasny, Ma, Safdi, YS
2]

2105.15072



Outlook

* primEx/GlueX - prompt search

* LUXE-NPOD: open the door to novel
type of beam dump experiments,
connect BSM and high intense QED

LUXE is proposed experiment at DESY s

and Eu.XFEL (pass CDO stage)

* the CERN Gamma-Factory

all probe different and unexplored
ALP (and scalar) parameter space
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Backups



ALP gluons coupling

F,=|A/(327%,)|
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ALP gluons coupling
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ALP gluons coupling

GLUEX (expected with 1/fb)
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ALP gluons coupling
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ALP gluons coupling
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LUXE-NPOD backarounds
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