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A bit of historyA bit of history
Draft 0 circulated in March 2013

Both a cut&count and a template based fit of KL tails

Included Ckov based analysis

Included truth based beam composition anf TOF 
information

But TOF & Ckov measurements not independent

New draft for EB in May 2013 
http://mice.iit.edu/pc/pc542/pc542_bonesini_piddraft1.pdf

A MICE note summarizing where we were 
http://mice.iit.edu/micenotes/public/pdf/MICE0416/MICE0416.pdf

http://mice.iit.edu/pc/pc542/pc542_bonesini_piddraft1.pdf
http://mice.iit.edu/micenotes/public/pdf/MICE0416/MICE0416.pdf
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Analysis issues (I)Analysis issues (I)

In moving from Point 1 to Point 3 (lower 
momenta) we measure an increased 
contamination in data (but large errors!) 
and expect a lower one from MC
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Analysis issues (II)Analysis issues (II)

There is a large discrepancy between MC 
expected contamination and what we see 
in data

We do see a second muon peak in data 
which could affect the population in the 
tails as well

The chi2/ndof of the fits is poor (ranges 
from 51/38  to 125/38)
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Activities in past year Activities in past year 

John Nugent working on G4beamline 
simulations

Possibility to check the effect of DS on/off (the 
available data were acquired in different conditions)

Mariyan Bogomilov introducing KL 
digitisaton in MAUS

Possibility for John to simulate the full chain and aim 
at a direct data/MC comparison
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StatusStatus

A lot of nice progresses 
Tracked in 
https://micewww.pp.rl.ac.uk/issues/1473

But
Beam line simulation is not yet in agreement 
with data

https://micewww.pp.rl.ac.uk/issues/1473
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StatusStatus

A lot of nice progresses 
Tracked in 
https://micewww.pp.rl.ac.uk/issues/1473

But
Beam line simulation is not yet in agreement 
with data

KL digitisation needs tuning
Smearing of the MIP peak (photoelectrons stat+?)

Modeling of the tails (G4 thresholds)

https://micewww.pp.rl.ac.uk/issues/1473
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KL digitisation studiesKL digitisation studies

Ongoing...
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Analysis plansAnalysis plans

Assuming KL digitisation will be tuned 
soon

Still need to
Improve TOF agreement (i.e. Beam 
momentum distribution) if possible

Address the double MIP peak – can it be 
obtained from double hits?
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Paper plans (I)Paper plans (I)

In the paper we would like
To describe the beam [(6,200)? all?]:

momentum spectrum from MC

evolution of the composition with Z

To show agreement with data: 
direct comparison both for muon (6,200) beam and 
for calibration runs 

TOF distributions with data and MC overlayed
KL distributions in TOF windows with data and MC 
overlayed

placeholder
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Paper plans (II)Paper plans (II)

Prove the method on MC only
Fit MC templates to MC muon beam KL 
spectrum and extract a pion contamination 
to be compared to MC truth

For the contamination provided by MC (very small)

For extra contamination values
placeholder
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Paper plans (III)Paper plans (III)

Provide the contamination measurement 
from data (as it is now) 

Using full MAUS based analysis

Eventually dropping point 3 
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PlansPlans

All these analysis updates should first go 
to a MICE note

Only afterwards we can finalize a paper 
draft, hopefully for CM40
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Proposed paper indexProposed paper index

Introduction

MICE muon beam and 2011 data taking

Pion contamination measurement
Description of the method

TOF and KL distributions in data and MC 

Proof of the method with MC only

Results with data
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