FPF Whitepaper Status: BSM — LLPs

Ahmed Ismail
Oklahoma State University

4 Forward Physics Facility Meeting
February 1, 2022



mailto:aismail3@okstate.edu
https://osuhep.okstate.edu/ahmed-ismail

BSM at the FPF: overview

MC tools

Long-lived particles

- vectors

- scalars

- fermions

- axion-like particles

- non-minimal models

DM scattering — talk by Sebastian Trojanows

Millicharged particles — talk by Yu-Dai Tsai
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Long-lived particles at the FPF
General idea: produce LLP from SM pp collisions

For small momentum transfer, LLPP beam is well

collimated at high rapidity
LLP decays downstream (FASER2) 4, XLLPQ

Limited set of renormalizable portals
12 nl
S*H* F"F,, LHN

Different phenomenology in more complicated models
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FORESEE: FORward Experiment SEnsitivity Estimator

By Felix Kling and Sebastian Trojanowski

arxiv  2105.07077

Introduction
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Github
Kling, Trojanowski

arlo: FORESEE

Built-in meson spectra for
decays to, mixing with LLPs
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https://github.com/KlingFelix/FORESEE
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New gauge bosons

B-L, L -L, B-3L;(Foldenauer)
B (Foguel et al.), T3R (Dutta et al.)

Bremsstrahlung
B model oo sec 100 calculations
e (Foroughi-Abari et al.)
e i Jp = ;Xq:ﬁ“q
Production

(Masouminia et al.)

LSND oER In blue: leptonic decays Decays (RelmltZ et al.)
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Higgs portal scalar

Dark Higgs
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Higgs portal scalar

Complementarity with Other Searches

N. Okada and D. Raut my: [TC‘V] — 13)

[arXiv:1910.09663 [hep-ph]]
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Complementarity, e.g.
Planck and Z’ searches
(talk by Raut)

Related searches and
models

2HDMs (Su et al.)
Astrophysical probes
(Dev et al.)
Dilatons (Ameen
Ismail et al.) 8



Heavy neutral leptons

Simplest LHN portal — mixing of N with active
neutrino flavors Dreiner et al.

Minimal Scenario

1075

Other flavors

7 (Hirsch et al.)
Effects of extra

B neutrinos in

. R oscillations: see

talk by Timo

* TR | ; Karkkainen

107°

Mixing angle?
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Other long-lived fermions

Neutralinos in * Probe existing constraints for wide mass
supersymmetry with R-parity range
ViOlatiOIl * Production: 4;,, (LQD 112)

* Decay: A3,, (LLE 322)
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Axion-like particles

Motivated by, though not g
restricted to, solutions to the 5 —( aGM"Y G
agyg v
strong CP problem 3
. 1 -
Relative strength of gauge = MY L
boson, fermion couplings 4 Yayy@ B
model-dependent
5}
gaff ~Lafyf

Production: mixing with
mesons, flavor-changing
decays, Primakoff, brem



Axion-like particles

Scenario 1: ]Cg\ ~ 0.47 ignore the mixing Conservative!

Importance of proton
bremsstrahlung when
»_  gluon coupling dominates:
s talk by Lyu
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Non-minimal models, briefly

Interaction point Material in front Detector
O 7 R
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Primary production Secondary production Decay

Secondary production with multiple
LLPs, Jodlowski et al.

Gauged B — L with RH neutrinos,
Deppisch et al.
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Logio (1Uus]?)

Many more contributions
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