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Requirements for the FAMU beam monitor:
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Two planes of scintillating fibres.

Each plane composed of 32 squared fibres:
- pitch1 mm
- length~ 6.5 cm
- interspaced by 1 mm.

Each fibre read-out at one end by a SiPM.
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How can | extract
the muon beam
intensity ¢?

32
R. Rossini et al. (the FAMU Collab.), The
Muon beam monitor for the FAMU _ X Y
Qtot = E (0F + )
=1

Total charge deposited in all fibres for each trigger:

experiment: design, simulation, test and
operation. Front. Detect. Sci. Technol., Vol.
2,2024. DOI: 10.3389/fdest.2024.1438902
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https://doi.org/10.3389/fdest.2024.1438902

C target Hodoscope linearity test

proton

0 FAMU RAL202405

28 55 MeV/c

Number of X-rays per event

20 X2/ ndf 3.693/5
p0 -6.865 + 0.1514

p1 2.163e-05 + 1.074e-07
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Different values of muon beam intensity obtained by
progressively de-tuning the beamline magnets.

Qtot is linear in beam intensity.

R. Rossini, Beam monitors for FAMU@ISIS — Muon4Future2025, Venice, 26-30 May 2025



Beam repetition rate

(average 40 Hz) o
Charge deposited in

a full-rate beam spill

known

Elementary cell r observable

W,

(p[S_l] — Wl) | Qtot

QM measured (low-flux)

Charge deposited by one
muon interacting with two
fibres (from low-rate data)

simulated n

W; = fraction of muons interacting

with j fibres:

W, ~ 25%

W, ~ 50% Fraction of @, deposited by muons
interacting only with one fibre
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Hodoscope simulation

Simulation using Geant4

* 64 polystyrene scintillating fibres (32 x 32, 1 mm pitch, 1 mm interspacing)
* 15pum TiO, coating on each fibre

* 2 PVCentrance windows (thickness 100 pm)

& GEANT4

A SIMULATION TOOLKIT
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Total deposited energy in fibres Py —

W, = (24.9 £ 0.4) %

Fitting 1-hit and 2-hit with Total deposited energy
F(x) = Gauss(x) @ Exp(x):

2] =
s - FAMU Geant4 simulation
E,=(0.58 £ 0.03) MeV O 10°
E, = (1.23 + 0.06) MeV
hodoEtot_raw
10% = Entries 1000000
Ratio: E,/E,= n=2.11+ 0.05 Mean 0.644
StdDev  0.4771
10° —a— 0-hit
> 1-hit
102 — 2'h|t
Elementary cell ] — Total
By k3
10 £ L
1,
1 le— | : N ‘uﬂ :e:o)‘ a
‘:E 1 ﬂlﬁmﬁ 1 1 1 ﬂ 1 1 L L ﬂ Il [I 1 L I L 1 |
0 0.5 1 1.5 2 2.5 3
AE [MeV]

R. Rossini, Beam monitors for FAMU@ISIS — Muon4Future2025, Venice, 26-30 May 2025



C target

proton

Strong de-tuning of pion beamline magnets allows
low-intensity conditions (significant amounts of
single particle detection) to estimate Q,,.
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International Exchange Grant between our group and ISIS to study the feasibility
for a set of multi-purpose beam monitors for the ISIS muon beam facilities.
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