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Histograms for energy resolution of detectors by applying manual clustering, 100 MeV
energy cut on aggregate towers, 200 MeV energy cut on EMCs individual towers, and
Incorporating slice-wise calibration, for the following detector-particle pairs:

e Pion: FHCAL + FEMC
e Pion: CEMC + HCALOUT
e Pion: CEMC + HCALIN + HCALOUT

tphi : tower ¢, ttheta : tower 0, teagg: tower energies aggregated in an event
gphi : generated ¢, gtheta : generated 6, ge: generated energy 2



Simulation Parameters

e Particles: pr

e Events: 150,000 pi (100,000 — 0-30 GeVic, 50,000 — 0-2 GeVic)
e momentum (p): O to 30 GeV/c

e Pseudorapidity (n): -4 to 4

e Azimuth (P): -wto «

Cuts:

e Detector-wise n cuts, intersection for combinations
e Detector-wise Elliptical cuts in dphi vs dtheta plots

e Energy cut on aggregated Towers (100 MeV)
e Energy cut on individual Towers of EMCs (200 MeV)



‘/ FEMC + FHCAL (pi’)



After calibration

FEMC + FHCAL (pi’)

Elliptical cut on dphi vs dtheta
Explicit ncut: 1.3 to 3.3
100 MeV Aggregate Tower Energy Cut

200 MeV Individual Tower Cuts on FEMC Towers
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(te,,, — 2(weight*te/calibrationFactor)/mean(} (weight*te/calibrationFactor))

Each slice of (teaws-ge)/ge vs ge plot will be calibrated on
the basis of dividing by a calibration factor which equals
to the Mean of teass/ge corresponding to that particular
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FEMC + FHCAL (pi’)

(teagg—ge)/ge VS ge
Explicitn cut: 1.3 to 3.3

100 MeV Aggregate Tower Energy Cut
200 MeV Individual Tower Cuts on FEMC Towers
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lo mis ge by g8 go EwCan ClreuanCut 1 5 i W_rees_ge 3y 30 ge_Sulu_CruiuDia Razaltowsd
™ I .:l I | I I I I I I | I I I I I I I | | I I I I I Entries 2841 8 8) - I I I I I I I I I I I I I | I I I I I | I Entries 2841 8
W Mean x 13.41 = B L 3 o e Mean x 13.46
i Meany -0.3749 8, = e Meany -0.01022
A, StdDevx  9.22 e g e > T - StdDevx  9.209
T " - Std Devy 0.239 @ L. ol "o B Std Devy 0.3607
:- ﬁf‘-‘! :T--_' 5& 1 l: - ;--: ol -_- e —h‘lL S . g _-CFC ..— -P' & :
AR _f:' i 3 = 0.5 - 12
- AL ., : ; ‘I

E 110

- OF

3 : ; 15 Za 8

: I:- el e . 5 A 5 = _.,__..:,_: _:-:._;_,' =4 B e - ":-. = _.- __d_; -

i & T R T e T P TR S T L e s T —0.5 M= : 6

5 2 10 "~ Coar e :

e - B e W i L e |

z 5 2 3 e et it g e UL G s e S e N

__ _— 5 _1__ - R e o s g o .":',.;_ i - ol ___':

n = a " 2
A v v by by e by by T 0 450 L L L e L 0w T 0
2 5 10 15 20 25 30 & 5 10 15 20 25 30

Generated Enerqgy (GeV) Generated Enerqgy (GeV)

(te,,, — 2(weight*te/calibrationFactor)/mean(} (weight*te/calibrationFactor))
calibrationFactor(ge) = mean(te/ge) ; detector-wise; function of ge

weight = mean(te/ge) ; detector-wise; independent of ge
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FEMC + FHCAL (pr’)

o VS g€
Explicit ncut: 1.3 to 3.3
Elliptical Cut
100 MeV Aggregate Tower Energy Cut
200 MeV Individual Tower Cuts on FEMC Towers
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plot.

Number of bins = 15
Bin Width = 2 GeV

Fit Parameters:
P, = (0.0614881 +- 0.00383392)
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oe refers to the standard deviation of the Gaussian
fitted to a slice of the calibrated (te.s-ge)/ge vs ge

p, = (0.627599 +- 0.0140564) GeVO>
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FEMC + FHCAL (pr’)

Explicit n cut: 1.3 to 3.3
Elliptical Cut

100 MeV Aggregate Tower Energy Cut
200 MeV Individual Tower Cuts on FEMC Towers
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Fitted Gaussians
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FEMC + FHCAL (p1’)

Fitted Gaussians
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CEMC + HCALOUT (pi’)

Elliptical cut on dphi vs dtheta

Explictncut:-1.1to 1.1

100 MeV Aggregate Tower Energy Cut
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(te,,, — 2(weight*te/calibrationFactor)/mean(} (weight*te/calibrationFactor))

Each slice of (teaws-ge)/ge vs ge plot will be calibrated on
the basis of dividing by a calibration factor which equals
to the Mean of teass/ge corresponding to that particular
slice in this plot.
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CEMC + HCALOUT (pr

(teagg—ge)/ge VS ge

Explicitncut:-1.1to 1.1

100 MeV Aggregate Tower Energy Cut
200 MeV Individual Tower Cuts on CEMC Towers
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calibrationFactor(ge) = mean(te/ge) ; detector-wise; function of ge

weight = mean(te/ge) ; detector-wise; independent of ge
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oe refers to the standard deviation of the Gaussian
fitted to a slice of the calibrated (te.s-ge)/ge vs ge
plot.

Number of bins = 10
Bin Width = 3 GeV

Fit Parameters:
P, = (0.228930 +- 0.00454651)
P, = (0.303023 +- 0.0143942) GeV°>
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CEMC + HCALOUT (pr’)

Explicitncut:-1.1to 1.1

Elliptical Cut

100 MeV Aggregate Tower Energy Cut
200 MeV Individual Tower Cuts on CEMC Towers
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CEMC + HCALOUT (pr’)

Fitted Gaussians
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CEMC + HCALIN + HCALOUT (pi-)

Elliptical cut on dphi vs dtheta
Explictncut:-1.1to 1.1

100 MeV Aggregate Tower Energy Cut
200 MeV Individual Tower Cuts on CEMC Towers
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Each slice of (teaws-ge)/ge vs ge plot will be calibrated on
the basis of dividing by a calibration factor which equals
to the Mean of teass/ge corresponding to that particular
slice in this plot.
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CEMC + HCALIN + HCALOUT (pi’)

(te. -ge)/ge vs ge
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200 MeV Individual Tower Cuts on CEMC Towers
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weight = mean(te/ge) ; detector-wise; independent of ge
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VS ge

Explicit n cut: -1.1 to 1.1
Elliptical Cut

100 MeV Aggregate Tower Energy Cut
200 MeV Individual Tower Cuts on CEMC Towers
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oe refers to the standard deviation of the Gaussian
fitted to a slice of the calibrated (te.s-ge)/ge vs ge
plot.

Number of bins = 10
Bin Width = 3 GeV

Fit Parameters:
P, = (0.182869 +- 0.00442540)
p, = (0.363749 +- 0.0147909)GeV°>
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