CPP Geant4 Simulations of u/mn
detector

David Lawrence JLab
June 13, 2013

6/12/13



GEANT 4 geometry




dE/dx comparin

Energy deposition in MWPC gas

May 13, 2013 DL
10907

svn revsion

2GeV " at normal incidence (also includes back-splash and punch-through shower particles)
T T T T T

1600
1400
1200
1000
800
600
400

200

Geant3 7t |

MWPC :single layer efficiency = 98.3% ]

(fnr hold+0.85keV!

OO

4 6 8 10 12 14 16 18 20
dE in MWPC gas (keV)

Energy deposition in MWPC gas

Decays turned OFF

June 5,2013 DL

svn revsion 10971
2 GeV =" at normal incidence (also includes back-splash and punch-through shower particles) GEANT:
120 n
C ~ 3 1
00— seantd ! g
- — o
— - w
L 4 =
80— 2
- 4 =
r MWPC :single layer efficiency = 98.5% 1 ©
60 - (for .85keV) 7 Gm)
_ . I'U
C 1 3
m
40— e
L 41 @
L 4 m
L 1 =
-
20—
OI-hJ A abel el
0 4 6 8 10 12 14

6/12/13

16 18 20
dE in MWPC gas (keV)

2GeV u* at normal incidence (also includes back-splash and punch-through shower particles)
1400 -
C Geant3 ut .
1200(— .
1000— -
800— MWPC :single layer efficiency = 98.5% N
L l‘ (for theshold=+0.85keV] -
600— 'b“ R
400[— \ .
200 M\.“‘ .
0_ i el Lomda L, Londand el l_
0 2 4 6 8 10 12 14 16 18 20

g G3vs. G4

Energy deposition in MWPC gas

May 14, 2013 DL
10907

svn revsion

Decays turned

dE in MWPC gas (keV)

Energy deposition in MWPC gas

OFF

June 6,2013 DL

svn revsion 10971
2 GeV u” at normal incidence (also includes back-splash and punch-through shower particles) GEANT:
1801 -
160 1 -
g Geant4 u* = 3
140— i 5
o 1 2
C 1 =
120 1 g
- J =
100— MWPC single-layer efficiency.=.98.6% 1 o
= (for th .85keV) . ®
C . w
80— =
o . 3
60— 1 °
o 1=
40— b
C J =
201 =
oE ! NP A
0 2 4 6 8 10 12 14

16 18 20
dE in MWPC gas (keV)



Hit Probability per Event (%)

Hit Probability G3 vs. G4
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2GeV Pions generated just upstream of FCAL
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Energy deposition in FCAL
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Number of hits in first MWPC (2 layers)
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Strong overlap in number of hits due to pions and muons!
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Number of hits in all MWPCs (8 layers)
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Showers in absorbers tend to be absorbed, not
necessarily leading to many hits in MWPCs for pions!
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Multi-Variate Analysis (MVA)
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TMVA overtralning check for classlifler: BDT
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MVA Classification Examples

Blue are mt+ events, red are u+ events
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Each algorithm works to map the point in N-dimensional
space to a probability value that can be used to classify the
type of event.
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ROC curves for 1GeV and 2GeV

Background rejection versus Signal efficiency TMVA
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Realistic momentum Distribution

* pb_pol70_10days: Primakoff + coherent p with 70% polarization
» 10k events only (5k used for training, 5k used for testing)
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