Muon lifetime: the Mulan experiment
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FIG. 5. Schematic view of the 7E3 beamline including the E target station, opposing vertical bending magnets (D), quadrupole
focusing magnets (denoted Q), slit systems (S), electrostatic kicker, E X B velocity separator, and the location of the experiment.

See text for details.
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FIG. 5. Schematic view of the 7E3 beamline including the E target station, opposing vertical bending magnets (D), quadrupole 5
focusing magnets (denoted Q), slit systems (S), electrostatic kicker, E X B velocity separator, and the location of the experiment. 107 F
See text for details.
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FIG. 5. Schematic view of the 7E3 beamline including the E target station, opposing vertical bending magnets (D), quadrupole 5
focusing magnets (denoted Q), slit systems (S), electrostatic kicker, E X B velocity separator, and the location of the experiment. 107 F
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FIG. 5. Schematic view of the 7E3 beamline including the E target station, opposing vertical bending magnets (D), quadrupole 5
focusing magnets (denoted Q), slit systems (S), electrostatic kicker, E X B velocity separator, and the location of the experiment. 107 F
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FIG. 5. Schematic view of the 7E3 beamline including the E target station, opposing vertical bending magnets (D), quadrupole 5
focusing magnets (denoted Q), slit systems (S), electrostatic kicker, £ X B velocity separator, and the location of the experiment. 10
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How the pileup correctionis done |V
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We could fit for this, at a significant cost in statistical error ... but we
can actually use the data itself to construct a correction function!
Kevin Lynch, James Madison



How the pileup correction is done |
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How the pileup correction is done
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ADC counts

How the pileup correction is done

Blind analysis!

Measured Tt vs Pulse Resolution

ADC sample (ct)

We sum the normal and
pileup spectra (and correct
bin errors!); the corrected
lifetime fit is independent
of the width of the time
resolution window.
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Asymmetries and polarization
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Asymmetries and polarization

Add in spin precession in magnetic fields and
material based spin exchange interactions, and
things can get complicated very quickly!
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Asymmetries and polarization

In 2006, we chose a target with high internal
magnetic field (Arnokrome Ill) to minimize the
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Asymmetries and polarization

For 2007, we chose a muonium forming
target with an externally applied field

*90% Muonium formation
 Test of free vs bound lifetime (theory says
they're the same)
» High magnetic moment gives high precession
frequency (100x free muons)
*10% “free muons”
» We must fit for their precession!
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Time-dependent systematics are the core
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