
MUPAGE tuning
• Starting with 6 ‘significant’ parameters:  

• Scan parameter space for each parameter: for different values of the 
parameter, run  
MUPAGE - JSirene - JTE - Jpp track reconstruction 

• Run JDataPostfit on the output to produce histograms of the 
observables  & compare histograms using JCompareHistograms tools 

β , ν1b , K1a , d0b , b1b , ρ0b
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MUPAGE tuning
• Scanning [0.8, 1.0, 1.2, 1.6] x nominal value 

('ni1b: ', array([ 0.376,  0.47 ,  0.564,  0.658])) 
('beta: ', array([ 0.336,  0.42 ,  0.504,  0.588])) 
('k1a: ', array([-0.465, -0.581, -0.697, -0.813])) 
('d0b: ', array([ 3.164,  3.955,  4.746,  5.537])) 
('b1b: ', array([ 4.899,  6.124,  7.349,  8.574])) 
('rho0b: ', array([ 22.608,  28.26 ,  33.912,  39.564])) 

• Compare resulting histograms of observables with data - 
check using quality parameter (i.e. some test statistic) 

• E.g. for the significance S, compare how the shape differs. 

Also the reduced chi-squared:   . 
χ2

NDF
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MUPAGE tuning
• Comparing output of 260 parameter combinations with one ORCA4 RBR data file 

• Can run test on many histograms at once, and find the averaged value of the test 
results - new (thanks to Rodrigo)

Run number (specific 
parameter combination)

Test result Average value error
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MUPAGE tuning
• e.g. for runID =50 (compared to data), where Savg 

= 8.7 
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MUPAGE tuning
• Comparing to nominal values in MUPAGE, where 

Savg = 9.3 .. 
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MUPAGE tuning
• e.g. for runID =50, where Savg = 8.7, for 

individual histograms 
Significance_1D hz hz Significance 12.2105 0.001 PASSED 
Significance_1D ho ho Significance 3.39776 0.001 PASSED 
Significance_1D hb0 hb0 Significance 7.15721 0.001 PASSED 
Significance_1D he he Significance 11.9832 0.001 PASSED 

• Compared to nominal values in MUPAGE 
Significance_1D hz hz Significance 13.3484 0.001 PASSED 
Significance_1D ho ho Significance 3.17961 0.001 PASSED 
Significance_1D hb0 hb0 Significance 9.55865 0.001 PASSED 
Significance_1D he he Significance 11.124 0.001 PASSED 
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MUPAGE tuning
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MUPAGE tuning
• e.g. for runID =50, for individual histograms 

Significance_1D hb0 hb0 Significance 7.15721 0.001 PASSED 

• Compared to nominal values in MUPAGE 

Significance_1D hb0 hb0 Significance 9.55865 0.001 PASSED 
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MUPAGE tuning
• Choosing ‘bad’ values of significance 

• e.g. for runID =101, where Savg = 41.7 
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MUPAGE tuning
• Very large values of S indicate parameter 

combinations where data/MC do not agree. 

• As with the above example, when the test 
statistics are similar in value it can be more 
difficult to tell. 

• Also, perhaps [0.8, 1.0, 1.2, 1.6] x nominal 
value is not the right ‘direction’ — 0.2, 0.6 x 
nominal value instead
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MUPAGE tuning
• Lyon is slow, since for sufficient amount of muons 

launches 40 jobs per parameter combination run. 
Can fill disk space very quickly with too many jobs.. 

• Also trying to get jobs working at Nikhef cluster 

• A lot more jobs to run 

• Specify the same number of events between data 
and MC - this makes sure it is just the shape being 
compared
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MUPAGE tuning
• Check that the significance and reduced-chi squared test give similar results 

— can then choose one  

• Different values, some with zero entries.. this is because the  ROOT chi2 
function returns zero if any bin entry is zero.
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MUPAGE tuning
• With respect to stbc, a single chain of RBR MC takes 73 

hours.. 

• split up the runs on stbc

13


