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Strongly coupled sectors

Large hierarchy IR  UV  approximately scale invarianceΛ ≪ Λ ⟹

Chacko at al. [2012.01443]
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Many portals…
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…and many signals!
Weak bosons and SM Higgs branching ratios
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Why higher dimensional portals now?
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Looking for unstable light states

7Matteo Borrello, Emerging Jets at High-Energy Neutrino and Charged Lepton Beams

Charged leptons + Missing energy
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Looking for unstable light states
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ν

p, n
SM jet

DS jet

Minimum observable displacement

Emerging jet of SM particles displaced 
from hadronic activity…backgrounds?

Challenges

Minimum energy to identify the 
primary vertex

Minimum energy in SM jet

Trigger threshold in amount of missing 
energy in the SM emerging jet

Interesting signal with both theoretical and experimental challenges!



Emerging jets leading probe of heavy (  unstable) IR 

states

→

Stable states tested through precision SM measures 
(Higgs BR) and enhancement in neutral current

Results
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Summary

Next generation neutrino beams test interaction 
at unprecedented energy and intensity  
probing higher dimensions

→

UV cutoff  [GeV]ΛUV

Emerging jet leading probe for unstable light 
states

Stable states probed via precision 
measurements or neutral current neutrino 
scattering
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Thank you for your attention and stay tuned!



Emerging dark jets
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Hadronic activity (primary vertex) + displaced jet of SM particles
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Invisible dark jets at neutrino beams
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  long lived: only hadronic activity  background from SM neutral current ψ →
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<latexit sha1_base64="FXzNKyFDUq9DXH/ZXKrPWxPw2to="></latexit>

SHL

inv ⇠ N⌫

�t

s2

⇤4
UVv

2

✓
s

⇤2
UV

◆�N�7/2

ν

p, n
SM jet

DS jet



Invisible dark jets at neutrino beams
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 is softer (slower SM jet) than Sinv B

 remains perturbative  where  is not  Sinv Q2
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p B

Is there any experimental observable to distinguish 
perturbative vs non perturbative SM hadronic jets?

Challenges

Monochromatic neutrino beams?



The magnetic dipole portal
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