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The HIMB project

The HIMB project

The High-Intensity Muon Beams project aims to
develop two new beam lines capable of delivering
up to 1010 /s

There are two key points to do so:

Substituting the old TgM station with a
new version able to increase the particle
production

Construction of two high capture/transport
e ciency beamlines based on solenoids.

Such a project is bene cial for both precision par-
ticle physics and materials science.

Enable ground-breaking muon research at PSI for
the next 20+ years! (Science Case April 2021,
[1D
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The High-Intensity Muon Beams project aims to
develop two new beam lines capable of delivering
up to 1010 /s

There are two key points to do so:

Substituting the old TgM station with a
new version able to increase the particle
production

Construction of two high capture/transport
e ciency beamlines based on solenoids.

Such a project is bene cial for both precision par-
ticle physics and materials science.

If you’re curious about the de-
tails, we published a Concep-
tual Design Report in January
2022, [2]
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Science Case Workshop

We had a science case workshop between 6-9 April 2021 [1].
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What to do with HIMB? Motivations Particle physics

Intensity: Charged Lepton Flavor Violation

At the intensity frontier SM-prohibited muon decays can give information about BSM physics. At
PSI two experiments measure such golden channels: MEG and Mu3e. HIMB will be bene cial for
future upgrades.
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What to do with HIMB? Motivations

Brightness: Muonium

Particle physics

Muonium vyields for di erent emitters

Aerogel Aerogel, SiO, | SFHe source,

Beam p [MeVic] 1 [mm] back front front
implantation implantation implantation

E5 10 20 8.5 1.5 10° 54 10° 1.2 10°
HIMB-cool 0.01 0.5 - 2 10° 25 10°

High quality intense muonium beams can be employed for high precision physics experiments:

muonium spectroscopy
antimatter gravity experiments
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What to do with HIMB? Motivations

SR: muon Spin Rotation

With SR measurements it is possible to probe
the magnetic properties of a material, and the
energy of the muons de ne the depth in the
sample.

HIMB would allow to:

Increase the Low Energy muons € 30 keV)
rate by > 10: currently 4.5 10° /s,
because they are degraded surface muons

Allow to explore the sub-surface gap in
depth: steep decrease in rate towards low
momenta
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What to do with HIMB? Motivations

SR: pixel detector

Together with higher muon rates,
improvements on SR technique are
envised by introducing the use of
silicon pixel sensors:

low material budget

muon vertexing (pile-up
manageable)

higher rates! lower
measurement times and
smaller/multiple samples
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Muon beams at PSI

Muon beams at PSI: how do we produce
muons?
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Muon beams at PSI The HIPA facility

The High Intensity Proton Accelerator (HIPA) facility
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Muon beams at PSI The HIPA facility

Muon production

The protons impinge on TgM and TgE, producing pions that decay in muons. Depending on
where they are created, we classify:

Surface and sub-surface muons
(5-30 MeV/c): they are created
inside the target from pions at
rest as a monochromatic line of
29.8 MeV/c of momentum.
Therefore their energy depends
only on their path inside the
target. Additionally, they are fully
polarized.

Cloud muons: they come from
pion decay in ight.

Due to the high intensity and low momentum, the most interesting muons for many experimental
applications are surface muons: the HIMB project focuses on the transport of muons with a
momentum around 28 MeV/c.
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Target region

Target region
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