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Intensity frontier experiments

New physics particles may couple to SM via
1 E�ective higher-dimensional operators (Energy frontier),
2 Portals { operators with dimension � 4 (Intensity frontier): dark scalars, dark

photons, Heavy Neutral Leptons (HNLs)

Searches for the Higgs boson at the LHC pushed the energy frontier. The
intensity frontier has remained unexplored

HL-LHC as well as future colliders such as FCC will be able to explore
Intensity frontier

However, domain of “low” masses m . mB is complicated to explore
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Parameter space to be probed

For the given mass range, what is the couplings range to be probed?

ConsiderHNLs for instance. The upper bound comes from old experiments
(such as PS191, CHARM, DELPHI)

A natural lower bound on couplings (seesaw bound): HNLs must provide
masses to active neutrinos

Another bound comes from BBN

HNLs with massesmN > m� + ml

lead to an overproduction of
primordial He if their lifetimes
� N > 0:02 s { a factor of 5
improvement as compared to
previous estimate� N > 0:1 s
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[2008.00749]



Parameter space to be probed

Combination of old experiments,
neutrino oscillations data and
cosmological bounds! minimal
mass in Neutrino Minimal Standard
Model (� MSM)
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[2101.09255]



Parameter space to be probed

Similar estimates exist for other portal
models
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[1812.07585]

[1407.0993]



One needs an experiment that may cover the unprobed domain
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SHiP [1504.04956]

1 m long W target,NPoT = 2 � 1020 during 5 years of operation

Hadronic absorber followed by muon shield

lmin = 50 m, l�d = 50 m

The detector angle is� 2 (0; 25) mrad
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