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Aluminium Wafer Targets

STM is actually 34m from the end of the detector solenoid on the right side!

A The STM is a high purity germanium crystal as

a solid state detector that measures captured
muon rate by measuring the characteristic photons.

Gamma photons from transitions in the
aluminium target are also detected and are
our primary background.

A A muon to electron conversion is a sure sign of new

A

physics implying Charged Lepton Flavour Violation.

STM data is used to normalise the signal measured
by trackers and calorimeters.
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STOPPING TARGET MONIRERAP

AHave an energy resolution (Full Width at Half Maximum) of
~2keV for all decays of interest (347keV, 1809keV, 844keV)

ABe able to hano

le ~4kHz photon count rate @2 MeV

AElectronics sup

nort for collection within 8A@00ns windows

AWithstand fast neutron radiation damage during operation

~E+12/cm




STOPPING TARGET MONIRERAP

AlCap Data -
i 1809 keV

347 keV ek
Al: 2s - 1s .. Nuc. Cap.

prompt

HPGesystems are very well suited to identify the unique sharp peaks associated with the different decays.

The main three are prompt-ays from captures in orbit (CIC) , synthesised magnesium decays (due to

nuclear captures) , and gamma rays from the newly made magnesium isotonas ).

These photon counts indicate the number of successful capture events that occur with each muon bunch.
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HPGEPERFORMANCE BENCHMARAERPOOL

Measurements for Detector 1 Measurements for Detector 2

A Resolution (FWHM) @ 1.33MeV (2:89D1keV A Resolution (FWHM) @ 1.33MeV (2:0D1keV
measured, 2.3keV warranted) measured, 2.3keV warranted)

A Peakto-Compton ratio: (58.6:1 measured, 60 A Peakto-Compton ratio: (63:1 measured, 60
warranted) warranted)

A Relative efficiency @ 1.33MeV @®b6 measured, A Relative efficiency @ 1.33MeV P6 measured,
70% warranted) 70% warranted)

A Peak shape FWTM/FWHM (1.93 measured, 2 A Peak shape FWTM/FWHM (1.87 measured, 2
warranted) warranted)

A Resolution at 122keV (1.09keV measured, 1.5keV A Resolution at 122keV (0.88keV measured, 1.5keV
warranted) warranted)

This is acceptable for our needs. This is good! Detector 2 performs better.

Performance benchmarks will improve with higher statistics.




PRELIMINARY HIGH RATE STUDIES

AMeasure detector performance in signal regions
ACollect point sources of Y88 strong enough for ~1MBg

AY88 gammas of 898keV and 1836keV are very similar to
expected signal regions for aluminium capture events

ATest both detectors that are going to the experiments




PRELIMINARY HIGH RATE STUDIES

A Amplifier shaping time affects
the window that the machine can
identify information about the peak.

A Smaller times mean less time for
accurate measurement of the energy
leading to larger uncertainties, but
with the ability to count many more
events in a signal region.

A NIM counters are hardware counters
counting off the output of a timing filter
amplifier (TFA) which gives raw pulses.

A Maestro rates are software defined
counters after slower shaping amplifiers
report to the 8k multi channel analyser (MCA)




