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Long-Lived Particles

Standard Model particles span a wide ,
range of ¢ , BSM particles may as well l“k .

SM backgrounds make LLP searches at :
current LHC detectors very difficult
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CODEX-b: COmpact Detector
for EXotics at LHCb

Transverse long-lived
particle detector.

Located at LHC interaction
point 8, next to the LHCb
detector.

Utilizes resistive plate

chambers (RPCs) as

detection technology.

Near zero-background ArXiv1911.00481
experiment, achievable with

a combination of active and

passive shielding.
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Baseline design is a 10m
cube of RPC triplet modules

Passive shielding and active
veto between detector and
interaction point to heavily
reduce SM background

Potential BSM particle
would pass through the
shielding unimpeded
Would decay into charged
SM tracks
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CODEX-b o ers a competitive sensitivity to a number of BSM
models at a relatively low cosd ($20M):

Dark Photon
Dark Higgs
Axion-like
particles
Hidden valleys

And many
more!

Lower limit on the branching ratio of Higgs decay to two dark photons, where
the dark photons decay to leptons.
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(Top)
Sensitivity
to a dark
scalar, with
the decay
h! SS,
with mixing
anglesin?
(Bottom)
Sensitivity
to fermion-
coupled
ALPs,

=1 TeV
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LLP signal should be a displaced vertex
Long-lived neutrals, muons from IP can mimic Main SM

signal decays backgrounds:
Secondary interactions in the shielding layers n
can produce background particles
Active veto embedded can be used to reject Kl(_)
these events KO

S

CODEX- demonstrator to validate
background estimates
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LHCb might need the space for run 4

Original detector design might need to

be modi ed

Simulations show partial installations

still yield similar reconstruction arXiv:2203.07316
e ciencies

We are actively working on exploring
alternative designs and locations

arXiv:2203.07316
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Time-limited LHCb R&D project with opportunity for non-LHCb
members to collaborate.

Already approved, funded,
and undergoing installation

Scaled-down version of
CODEX-b

2 meter cube, 14 RPC
triplet modules
Goals include:
Validate background
estimates
Integrate with LHCb DAQ
Test the suitability of
RPCs
Validate detector design
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BIS7 model for the HL-LHC
upgrade of the ATLAS
muon spectrometer

1mm gas gap

Orthogonal strip panels give
two-axis information on
charged particles that pass
through (, ')

Electronics include a custom
SiGe discriminator, sensitive
to signalsO(fC)

Timing resolution 350 ps
Spacial resolution 5 mm
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Initial commissioning tests
done with cosmic muons

Tests will be repeated
underground
Test for:

Noise rates
False triggers
False muons
Hit correlations
E ciency

Jake Pfaller University of Cincinnati

Status of CODEX- and Prospects for CODEX-b 11



CODEX- is installed underground

Services partially installed, full installation
actively being worked on

Data collection and integration with
LHCb DAQ is being worked on

Benchmark commissioning tests to come
in the following weeks
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Possibility to use CODEX- to trigger on LHCb events

Share CODEX event information with LHCb, have CODEX-
function as a LHCb subdetector
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