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Physics Requirement of Separation



Physics events: 
• qqH->qqZZ (has possibility to 6 jets) 
• qqH->qqWW (has possibility to 6 jets) 
• bbH->bbbb (4 jets) 

Analysis level: 
• Distribution of Closest Distance between all final state 

particles/photons 
• Distribution of Number of cells with n particles/photon 

• at different cell size (1 strip crystal) 
• 40x1cm² 
• 40x2cm² 
• 60x2cm²
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qqH->qqZZ (6 jets)
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Closest Distance between final state particles [mm]
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Minimum Closest Distance between final state particles [mm]
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Minimum Closest Distance between final state photons [mm]
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All final state particles

Only final state photons

~ 90 particles/event

~ 45 particles/event

particle level event level

~ 0.28% <1cm

~ 0.95% <2cm

~ 0.2% <1cm

~ 0.6% <2cm

~ 0.13% <1cm

~ 0.69% <2cm

~ 0.3% <1cm

~ 0.75% <2cm

particle level event level
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Number of cells with particle hits
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Number of particles in a 40cmx1cm cell
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Number of cells with photon hits
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Number of photons in a 40cmx1cm cell
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qqH->qqZZ (6 jets)

~ 83 cells/event

Cell Size: 40x1cm²

~ 42 cells with photons/event

~ 4.8%

~ 4.8%

~ 87%

~ 93%

log

log
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Number of cells with particle hits
0 20 40 60 80 100 120 140 160 180 200

Ev
en

ts
 / 

1

0

5

10

15

20

25

30

35

40 h_nTotCell
Entries  2000

Mean     80.4

RMS      25.2

Number of particles in a 40cmx2cm cell
2 4 6 8 10

N
um

be
r o

f c
el

l w
ith

 n
 p

ar
tic

le
s 

/ 1
0

10

20

30

40

50

60

70
h_nCell_nMCP

Entries  11
Mean    1.163
RMS    0.6869

 / ndf 2χ  0.2602 / 7
Prob   0.9999
p0        21.29± 51.43 
p1        0.4109± -0.3041 
p2        1.041± -4.363 

Number of particles in a 40cmx2cm cell
2 4 6 8 10

lo
g(

N
um

be
r o

f c
el

l w
ith

 n
 p

ar
tic

le
s)

 / 
1

-3

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2 h_nCell_nMCP_log
Entries  11
Mean    11.83
RMS     5.354

 / ndf 2χ  0.1165 / 7
Prob       1
p0        75.47± 39.99 
p1        0.79875± 0.01693 
p2        3.548± -3.037 

Number of cells with photon hits
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Number of photons in a 40cmx2cm cell
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qqH->qqZZ (6 jets)

~ 80 cells/event

Cell Size: 40x2cm²

~ 41 cells with photons/event

~ 5%

~ 4.9%

~ 90%

~ 92.7%

log

log
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Number of cells with particle hits
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Number of particles in a 60cmx2cm cell
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Number of cells with photon hits
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Number of photons in a 60cmx2cm cell
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qqH->qqZZ (6 jets)

~ 80 cells/event

Cell Size: 60x2cm²

~ 40 cells with photons/event

~ 5%

~ 5%

~ 85%

~ 92.5%

log

log



qqH->qqWW (6 jets)

Number of Final state particles
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Closest Distance between final state particles [mm]
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Closest Distance between final state photons [mm]
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Minimum Closest Distance between final state particles [mm]
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Minimum Closest Distance between final state photons [mm]
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All final state particles

Only final state photons

~ 90 particles/event

~ 45 particles/event

particle level event level

~ 0.28% <1cm

~ 0.97% <2cm

~ 0.25% <1cm

~ 0.85% <2cm

~ 0.17% <1cm

~ 0.67% <2cm

~ 0.1% <1cm

~ 0.55% <2cm

particle level event level
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Number of cells with particle hits
0 20 40 60 80 100 120 140 160 180 200

Ev
en

ts
 / 

1

0

5

10

15

20

25

30

35

40
h_nTotCell
Entries  2000

Mean    82.61

RMS     25.86
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qqH->qqWW (6 jets)

~ 83 cells/event

Cell Size: 40x1cm²

~ 42 cells with photons/event

~ 4.8%

~ 4.8%

~ 86.7%

~ 92.9%
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Number of cells with particle hits
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Number of photons in a 40cmx2cm cell
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qqH->qqWW (6 jets)

~ 80 cells/event

Cell Size: 40x2cm²

~ 41 cells with photons/event

~ 5%

~ 4.9%

~ 90%

~ 92.7%
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Number of cells with particle hits
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Number of particles in a 60cmx2cm cell
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Number of photons in a 60cmx2cm cell
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qqH->qqWW (6 jets)

~ 78 cells/event

Cell Size: 60x2cm²

~ 39 cells with photons/event

~ 5.1%

~ 5.1%

~ 87%

~ 92.3%

log
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bbH->bbbb (4 jets)

Number of Final state particles
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Closest Distance between final state particles [mm]
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Minimum Closest Distance between final state particles [mm]
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Minimum Closest Distance between final state photons [mm]
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All final state particles

Only final state photons

~ 110 particles/event
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Number of cells with particle hits
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Number of cells with particle hits
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Number of cells with particle hits
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~ 89 cells/event
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bbH->bbbb (4 jets)



Energy Resolution and Position Resolution 
as a function of Energy
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BGO: 
1strip: 2x2x60cm³ 
14 layers: 24X0 

Photon:  
Position: x=0, y=0 
Direction: (0,0,1) 
Energy: 1/5/10/25/50/75/100/120GeV 
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Photon Energy Spectrum

Energy of incident particle [GeV]
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Photon Energy Spectrum

Energy of incident particle [GeV]
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Photon Energy Spectrum

Energy of incident particle [GeV]
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Simplified Digitization
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