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Motivation: LLP
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Motivation: LLP
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FASER: ForwArd Search ExpeRiment

pp— LLP + X, LLP travels ~480 m, LLP — charged tracks + X

< >
beam of LLPs: ~200m rock

ATLAS A’, HNL, ALP, and many more

many hadrons: 107 11, [0'¢ K, 10> D, 10'4B with E~TeV
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Production: CP even scalar
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Decay : CP even scalar
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Decay: CP even scalar

H — 7
me< 2 GeV H—- KK
3G ;2 M€l + mafd ? H — mnnm
F7r7r — s — F7r - Aﬂ' = F as 3 Aﬂ'
16\/§7rmf v 57 (O ) My + My (6o)

2

Gr
F —_—
KK 2rme Bk

mu§ + m 5 S
£8 27(9K —I'x — Ag) + mi n mz Tk + (£5) Ak

— —

[ = (nm |mytu+ mydd|0) A, = (mm|m48s|0), O, = (nm }@Z} 0)

-,

Leading order chiral perturbation theory

IV =m?2, A =0, 02 = s+ 2m?
F?{ — §m72r7 A(I){ - m%{ o _m72r7 @?( =S+ Qm%{



Decay: CP even scalar
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Constraint and 2HDM

Benchmark Scenario

1
tan 3’
Light A :cos(f —a) =0, mg =my+ =90 GeV, \v* =0 GeV? .

Light H : cos(f — a) = ma = myz = 600 GeV, \v* =0 GeV?,

€f COS —o )= — ]. tan/B, I - — : ) - .
g?) Z(CBB— ) :0 1/1;;115 Ll_lght H is easier to be long I|ved7

& = ool — 8p_a) ~ 1/(2tan3 ) + O(c3_,)

11



Results: CP even

Type-l, cos(B — a) = 1/tanp, tanb=10
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Results: CP even

Type-l, cos(B — a) = 1/tanf
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Results: CP odd

Type-l, cos(B—a) =0
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Summary
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* General study

» Production
» Decay
» Constraints

* Case study: 2HDM results
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Results: CP odd

Type-l, cos(B —a) =0, tanb=10
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Decay: CP even scalar
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FASERV ECAL
[LOI:1908.02310, /L/zm long
TP:2001.02073] spectrometer
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