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Analysis scope

Energy contribution for muons in the calorimeter:

● Ionizing
● Radiation emissions 

Describing by landau and gaussian distributions 
respectively.

For geometric reasons, the cherenkov does not see the 
ionization (I), but only the radiation contribution (R).

While scintillator can see both.

2muon ionizing
 (landau)

Bremsstrahlung 
(gaussian) 



Analysis scope
Consideration:

● cherenkov and scintillator are calibrated at the same 
energy value 

● that the radiation contribution is energy dependent. 

We expect that:

S(E)= I1 + R(E)

C(E)= I2 + R(E)

S(E)-R(E) = I1-I2  which is constant in energy, (if we 
suppose the ionizing contribution is constant as well).

The idea is to reproduce the plot on the right measured 
with DREAM, in this article, where the difference S-C was 
found to be constant.
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https://www.sciencedirect.com/science/article/abs/pii/S0168900204013518


Analysis strategy

1. Analysis cuts in order to improve the 
signal purity.

2. For each energy value of the scan on the 
total energy distribution for scintillator and 
cherenkov (starting from Gabriella and 
Nicolò code):

a. Landau + Gaus fit: 
x[0]*Landau(x,x[1],x[2])+x[3]*Gaus(x,
x[4],x[5])

b. I considered the mean gauss parameter fit with 
uncertainty parameter

3. Plot all mean gaus with relative 
uncertainty vs muon energies
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Cuts

● PS<1000 for the separation between muons and electrons 

r993 (pedestallo)

● -18.2<XDWC<21.8, -26.24<YDWC<13.76 ● PS>310 to remove pedestal

Cuts have an effect of 5% on the data
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TailC pedestal strange behaviour
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993 (pedestal run) 982 

Pedestal looks shifted and appears in the middle of the distribution.



Run 992 E=110 GeV
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other runs in 
backup



Run 992 E=110 GeV
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No cuts Cuts

CherenkovScint

No cuts Cuts

other runs in 
backup



Run 992 E=110 GeV
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MPV   5.56875 +- 0.0259233
mu    79.5071 +- 0.172307
sigma 10.1071 +- 0.147937

MPV   3.03732 +- 0.0949944
mu    61.0446 +- 0.167304
sigma 9.32245 +- 0.147937

other runs in 
backup

Fit not perfect in 
the tails. Nicolò 
suggestion to fit 
the gaussian + 
exponential



MPV values
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Almost constant in cherenkov, a bit less in the scintillator.
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Results 
It is correct to consider 
the uncertainty of the 
parameter fitted?

Nicolò: consider the 
difference between the 
gaus fit and the fit 
gaus + exponential as 
systematic error.
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Results: S-C constant? 

The scale could be a bit 
misleading, it looks less 
constant than it is. 

However the best fit is a 
pol1 with 0.2 of slope.

Is that considered 
constant?



Backup
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Run 992 E=110 GeV

No cut Cuts 

14muon ionizing landau
Bremsstrahlung gaussian 



Run 982 E=120 GeV
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No cuts Cuts

CherenkovScint

No cuts Cuts



Run 983 E=130 GeV
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No cuts Cuts

CherenkovScint

No cuts Cuts



Run 988 E=140 GeV
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No cuts Cuts

CherenkovScint

No cuts Cuts



Run 989 E=150 GeV
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No cuts Cuts

CherenkovScint

No cuts Cuts



Run 990 E=160 GeV
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No cuts Cuts

CherenkovScint

No cuts Cuts



Run 991 E=170 GeV
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No cuts Cuts

CherenkovScint

No cuts Cuts



Run 982 E=120 GeV

21



Run 983 E=130 GeV
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Run 989 E=150 GeV
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Run 990 E=160 GeV
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Run 991 E=170 GeV
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Run 982 E=120 GeV
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MPV   5.95343 +- 0.088617
mu    87.0983 +- 0.4065
sigma 10.7385 +- 0.362674

MPV   3.0596 +- 0.102965
mu    66.0066 +- 0.372154
sigma 9.91691 +- 0.362674



Run 983 E=130 GeV
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MPV   6.62714 +- 0.454257
mu    94.9502 +- 0.569272
sigma 11.8747 +- 0.468486

MPV   3.07438 +- 0.0716546
mu    72.064 +- 0.53111
sigma 11.0729 +- 0.468486



Run 988 E=140 GeV
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MPV   6.27367 +- 0.771043
mu    101.962 +- 0.608289
sigma 11.6003 +- 0.605918

MPV   3.07028 +- 0.0896711
mu    76.7743 +- 0.603953
sigma 10.5888 +- 0.605918



Run 989 E=150 GeV
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MPV   6.53455 +- 0.411545
mu    108.767 +- 0.760691
sigma 12.0957 +- 0.71594

MPV   3.10393 +- 0.0894111
mu    83.091 +- 0.75484
sigma 11.0656 +- 0.71594



Run 990 E=160 GeV
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MPV   5.98787 +- 0.559983
mu    115.752 +- 1.31154
sigma 13.3143 +- 1.5537

MPV   3.0931 +- 0.155566
mu    87.6301 +- 1.38118
sigma 12.9344 +- 1.5537



Run 991 E=170 GeV
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MPV   5.93414 +- 0.0570923
mu    123.113 +- 1.60497
sigma 13.8183 +- 1.55509

MPV   3.92731 +- 0.922886
mu    93.8799 +- 1.21681
sigma 10.2239 +- 1.55509


