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Introduction
•• How do we find new

, light , weakly coupled

states ?
↳ Go to intensity frontier !

• What can upcoming forward physics

experiments (@ CERN
,
FNAL, etc .

) discover ?

↳ Look for HNLS (+ other dark states at

past beam dump experiments e.g. BEBC



Heavylveutralleptons
•• New SM singlet N

↳ One of few SM
- BSM

renormalisabk

portals : (LOT)N - neutrino masses ?

• Mixing with 3rd generation
least constrained

Kc = [Uci Vi + Ven N
i =\
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HNLspectum_
•To calculate sensitivities,

←
!

need dI¥→
c-_÷

↳ Decay distributions → THEORY !

↳ Parent distributions→ p
-④
±

EXPERIMENT !



• Reduce systematic uncertainty in total N flux

inferred from N,
measured
new#

=

,

• Experimentally fit parent
D distribution

d2o - bpi
y - H,=ÑD- - e

dpttdxf
b
,

n for pCu→Ds

assumed same as for pCu→D±.
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400m → f

PPdet = survival
•• C-

geom
• Pdecay • {def

very
model - dependent -

new Z
'?

decay to
dark

states ?



Big European Bubble Chamber

CERNSPSbe.am#mp(1982)
• 11.5 tonnes of Hz - We mix

•2.72×10 POT @400GW on Cu

• On - axis (406m from dump)

• Dedicated new physics
analyses - excellent background
rejection + detector efficiencies
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Milli charged
particles
Q = C- e

[2011 . 08153]



Conclusions
• Leading bounds on

HN↳ (+ other

FIPS)

• Need new experiments ( NA65 ! FASERZ
!)

to thoroughly probe open Ueno - MN space .


