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Introduction

w_Light new particles?
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Introduction

v Current limits and future sensitivities
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Reference model: Dark photon
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Beam dump experiments
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Beam dump experiments

v _Typical setup of beam dump exp.
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Beam dump experiments

v Production of light particles at beam dump exp.
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Motivation and goals
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Motivation and goals

w_dark photon + 1 singlet
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Motivation and goals

v« Production via scalar decay
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Motivation and goals

w How largeis ¢ - A’A’ ?
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Motivation and goals

w_Impact on leptonic force |
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ForwArd Search ExpeRiment (FASER)
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ForwArd Search ExpeRiment (FASER)

B L ow cost, low back ground !
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FASER experimental concept

Low cost!
» Small detector (20 cm diameter, 5 m long).

 The detectors developed for the other experiments will be recycled as
much as possible (tracker, calorimeter, DAQ system).

+ Construction cost: <IMCHF

Quick!

« Aim to construct the detector during LHC Long-Sutdown?2 and start
data-taking at the beginning of Run3.

« It is big advantage to use detectors that are already used in the other
experiments and whose performance 1s already known.

Excellent sensitivity!

» FASER can explore large parameter space of new particles by utilizing
large cross-section of pp collision in the forward region at LHC.

Signal & Background in FASER

Benchmark signal: e’e tracks originated from a dark photon

Scinti. 5T magnet Scinti. (0.5T magnet 0.5T magnet Scinti.
, Decaying to
1%_____ 1 e‘_e_'_p.air b
J Hif —

Tracker Tracker Tracker Calorimeter

Background
* Natural rock and LHC shielding eliminates most potential backgrounds.

* High energetic muons with radiation and neutrinos are the main
backgrounds.

» 80k muon events with y or EM/HD shower
» A few (~100 GeV) CC/NC neutrino events

Can be reduced to negligible level, assuming charged particle veto
with efficiency of 99.99%

]»150 fb- ! @Run3
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ForwArd Search ExpeRiment (FASER)
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Results

w_dark photon + 1 singlet
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Results

w_dark photon + 1 singlet
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Results

w_dark photon + 1 singlet

By <1077 [CRDEADT—NHE
FonlCIRDRHERICEIETE D,

B AT —H2DDErEN T (CARIE
9D FTIUAEEZSND,

sin 6




Results
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Results
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LFV search

w_Lepton flavor violating dark photon
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LFV search

w_Lepton flavor violating dark photon
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LFV search

v _Lepton flavor violating U1y,
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LFV search

v _Lepton flavor violating U1y,
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U(l) L, — L. model

v Basic framework
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U(1l) L, — L. model

v Neutrino mixing and masses
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U(1) L, — L. model
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U(1l) L, — L, model

v _loop induced Kinetix mixing
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Collider search
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