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Setup
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Main features:

no decay volume

very high proton energy!
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ProtoDUNEL

Two modules available (we only
consider NPO2 here):

Large fiducial volume, ~250 m® — ideal
for LLP searches

Filled with LAr! = ideal for the detection
of weakly-interacting particles

Key advantages:

» Excellent reconstruction and particle [D
« Very low detection thresholds

Main disadvantage:

« They are on surface (tons of cosmics!)




Expected number of decays
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Expected number of decays

M —v
Nev = NMBR(M — \P)BR(\IJ — VIS) €eff /dS /dE\I; P(CT@/m@,E@, qu) dn
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Nep = NMBR(M — \P)BR(\P — VIS) €eff /dS /dE\I; P(CT\I;/m\I/,E\y,Q\y)

€det X BR(M — ¥) x BR (¥ — Visible)

Model-independent sensitivity
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dEydS

— No correlation assumed
between production and
decay

— We assume
backgrounds canbe
efficiently suppressed

Luminosity:
—3.5el8PoT /yr
— 5years of data taking



Benchmark scenario: HNL

Voo = Z UaiVi + UqaN

(See yesterday's talks by Martin
Hirsch and Xabier Marcano)
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Benchmark scenario: HNL

Voo = Z UaiVi + UqaN

The best bounds for HNL between O(100) MeV - GeV scale come from fixed targets
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Benchmark scenario: HNL

Voo = Z UaiV’i =+ Ua4N

The best bounds for HNL between O(100) MeV - GeV scale come from fixed targets

However:

— Bounds for HNL at the GeV scale significantly weaker than at lower masses
— Uwis particularly hard to probe
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Sensitivities to HNL decays
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Decays considered: N — vee, vuu, vey, ex, um, vr"
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Bonus: sensitivity to scattering

ProtoDUNE can also search for new particles that interact with nuclei or electrons in
the detector: either long-lived or stable particles (e.g. millicharged)
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Summary

Thankstoitslocation, the protoDUNE modules may be exposed to abeam of
new particles produced from the SPS

Their large volume, and high mass provide sensitivity to both:

Decays (long-lived particles)
Scattering (long-lived particles, but also stable particles)
This setup has the potential to improve over current constraints:
With facilities already in place
Withoutinterfering with experiments in the CERN North Area
Within a very short-timescale

— Amore detailed assessment of backgrounds and efficienciesis required
(workin progress)

Pilar Coloma-IFT

15



Thanks!

Work supported by Grants RYC2018-024240-1,
PID2019-108892RB-100, CEX2020-001007-S

2V ) EXCELENCIA

e . ¢ seveko  H| DD 0
E INNOVACION ! | | O CHOA e

- AGENCIA
European Union &'y

European INVESTIGACION

Social Fund




Pilar Coloma-IFT

Backup



HNL fluxes

Vo = Uniti + UaaN
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Bonus: sensitivity to scattering

ProtoDUNE can also search for new particles that interact with nuclei or electronsin
the detector: either long-lived or stable particles (e.g. millicharged)
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