Search for the dark scalar S in (') — S7° at GlueX/JEF J

Igal Jaeglé
Thomas Jefferson National Accelerator Facility

for the GlueX Collaboration

16.04.2021

GLUE J:#?m'--u ]f '(]j::( D

ijaegle@jlab.org (JLab) Search for the dark scalar S 16.04.2021

1/7



Table of contents

© Introduction

© Numbers of expected events and UL on observed events

© Sensitivity

@ Conclusion

ijaegle@jlab.org (JLab) Search for the dark scalar S 16.04.2021 2/7



Introduction

Search for a MeV-GeV dark Higgs boson, S, that couples to quarks and gluons. Initially
proposed by B. Batell et al. (ariv:1812.05103) and refreshed by L. Gan et al. (arxiv:2007.00664)
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Numbers of expected events and UL on observed events

Relation between number of expected events, Nths, and of UL on observed events, NgbLs

@ Ny,° =N, - B(n — Sn°)
> Ny: numberof n; N,y = o - L

* o cross-section
* integrated luminosity

»  13: branching ratio

S
@ NUL = N,° - e

P ¢: detection efficiency

Then,
0 Noh:
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Sensitivity

Is defined as Ngjz = x1/Npyg where:

@ Niig, number of signal for a given mg and window corresponding to Amg = 30 (o is the

signal resolution)
@ Nypkg, number of background for the same mg and window
@ x is the significance in “sigma” unit
Then by replacing Ngg‘ by Nig
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Comparison to existing bound and future experiments

For 100 days, g, ~ 7 X 103
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Conclusion

To be continued
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