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An experiment designed to measure the anomalous magnetic moment of the muon to a very
high order of accuracy has completed a preliminary trial run at the CERN proton synchrotron.
The run has already confirmed the results of an experiment, known as the ‘¢ minus 2’ experi-
ment, carried out at CERN five years ago and more detailed measurements are now under
way. This article describes the experiment and its relevance to the understanding of the most
mysterious of all the sub-nuclear particles — the muon.
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Filled with cooling gas
before sealing:

~5% of muons stop
_ inside
€ e
it
Muon . Stopping target
beam
:
! : 100 mm
Inner pixel layers _:i
&
Scintillating fibres Only tﬁ%ﬁgﬁe inside

Because we are lazy
Outer pixel layers



Backgrounds

Coincidence backgrounds

3 |
1079 i, Internal [ ----------- without pointingj g

Pt conversion with pointing | °

S N ' No “neutrinos”
H(x107%) T,

: ':.,_-_. . p’u — O
. | v
Bhabha '-"i.". E
o

L (x100) Whit “neutrinos”

II. -

L P >0

¥ (x10°)

60 80

Mee [MeV]



LFC ALP

Lo = GuuOfysth + gee@€yse

/ Pointing
x Mass reconstruction




104

M Jurrdnod wony

—_ 1 LI ] 1 1 —_ L] —_ L] 1 1 N
Bhl_nw — +.K EDmQZHm i
.......... dddNod
)i
- O
A
T
- S
T
- O
™
i
-
O v
|
-
™

Electron coupling ¢..

10



HNL + Dark Photon
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Summary

Mu3e can search for displaced vertices

We suggest using reco mass and pointing to cut bkg

Reach greatly improves in models with invisible states

Multilepton signatures at K and B factories?
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Backup slides
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Electron coupling g,
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Momentum distributions

LFV

109 - |
: l ALP
i my = 30 MeV
median values
HNL :
10719 a4 =20Mev |
|UNM|2 =10 r:.."_—-r|'|
S rr= |
4%®N : |
T
].0_2 E ?)Q&@Q i :
2N i :
! |
LFC ALP |
m, = 30 MeV | I
10_3 T T ! T . T T
0 10 20 30 40 50

Momentum |p;| [MeV]

19



Momentum distributions
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