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Geometry Analysis Results Conclusions

Geometry characteristics:

Calorimeter: 20 cm long crystals (2.44 cm×2.44 cm), rmin =182 mm,
rmax =406 mm, at z= -594 mm.
Full angular range: 145.65◦, 167.09◦.

Dead material of STT:
- Nothing.
- 2 cm Al rmin =150 mm, rmax =418 mm, at z= -400 mm from the target. Behind
STT.
- 4 cm Al rmin =150 mm, rmax =418 mm, at z= -400 mm from the target. Behind
STT.

Dead material of MVD: Blocks at certain φ and θ angles (+ 2 cm Al for STT).
See next slides.
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Simulation characteristics: STT Dead
material study

Single gamma.

Energies: 0.03, 0.1, 0.25, 0.5 and 0.7 GeV

Angles:
- θ: 145◦, 150◦, 155◦, 160◦ and 165◦

- φ: 1◦, 22.5◦ and 45◦

For more details look into our talks of last collaboration meeting:
M. C. Mora Esṕı (BaBar framework) and D. Khaneft (PandaROOT framework),

EMC and EMP sesions.
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Estimation dead material for MVD

- 4 pieces
[145◦-150◦]

- 10 pieces
[150◦-155◦]

- Additional
thin
cylinder

Thomas Würschig - Collaboration Meeting December 2009.
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Estimation dead material for MVD

Geometry deduced from the plot by Th. Würschig.

Drawings by D. Rodŕıguez
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Estimation dead material for MVD

Simplified geometry for simulation in BaBar and PandaROOT frameworks.

4 Boxes type 1: (14.5× 14.5× 22) mm3 10 Boxes type 2: (24.73× 21.73× 22) mm3
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Simulation Characteristics: MVD dead
material studies

θ = 147.5◦, φ = 78◦, E= 30 MeV, 250 MeV and 700 MeV

X0 Cu = 14.3 mm:
26.085 mm→ 1.82 X0

7.445 mm→ 0.52 X0

Drawings by D. Rodŕıguez
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Simulation: Characteristics: MVD dead
material studies

θ = 152.5◦, φ = 34.5◦, E= 30 MeV, 250 MeV and 700 MeV

X0 Cu = 14.3 mm:
24.802 mm→ 1.73 X0

8.663 mm→ 0.61 X0

Drawings by D. Rodŕıguez
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Simulation: Characteristics: MVD dead
material studies

θ = 152.5◦, φ = 45◦, E= 30 MeV, 250 MeV and 700 MeV

X0 Cu = 14.3 mm:
8.663 mm→ 0.61 X0

Drawings by D. Rodŕıguez
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Analysis

CUTS:

Bump with highest energy per event

ANALYSIS:

Energy resolution of the backward end cap:

Eres =
2.35σ

µ

σ and µ from Novosibirsk function, see next slide

Efficiency of the backward end cap:

Eff =
1

50000

Z µ+2σ

µ−3σ
f (E)dE
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Analysis

Energy resolution:

NOVOSIBIRSK FUNCTION:

f (E) = A exp


−

1

2

»
ln2 [1 + Λτ(E − E0)]

τ2
+ τ2

–ff
with

Λ =
sinh

“
τ
p

ln (4)
”

στ
p

ln(4)
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Results: Dead material for STT

Energy (GeV)
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 / ndf 2χ   1824 / 1018
p0        1.4±   187 
p1        0.000± 0.253 
p2        0.000041± 0.007581 
p3        0.0067± -0.3051 
p4        0.115± 6.445 

SinglePhotonSingleE250Ph22degTh1552cmAl-1.root

Example:
E = 250 MeV
φ = 22.5◦

θ = 155◦

2 cm Al

RE = 7%
Eff = 72%
BaBar-like
framework

For more details look into our talks of last collaboration meeting:
M. C. Mora Esṕı (BaBar framework) and D. Khaneft (PandaROOT framework),

EMC and EMP sesions.
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Results: Dead material for MVD

Energy (GeV)
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TestMVDDeadEn250Ph45Th152Al2cm-1.root

 / ndf 2χ  779.5 / 594
p0        1.1± 122.6 
p1        0.000± 0.251 
p2        0.000073± 0.008799 
p3        0.0088± -0.3719 
p4        0.262± 4.345 

TestMVDDeadEn250Ph45Th152Al2cm-1.root
Example:
E = 250 MeV
φ = 45◦

θ = 152.5◦

2 cm Al for
STT
Thin cylinder
for MVD

RE = 8.2%
Eff = 54%
BaBar-like
framework
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Results: Dead material for MVD -
BaBar-like framework
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 / ndf 2χ  264.8 / 194
p0        2.0± 167.3 
p1        0.00006± 0.03181 
p2        0.00004± 0.00364 
p3        0.0136± -0.3636 
p4        0.428± 3.362 

TestMVDDeadEn30Ph34Th152Al2cm-1.root
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 / ndf 2χ  298.4 / 195
p0        2.7± 355.6 
p1        0.00004± 0.03146 
p2        0.000026± 0.003825 
p3        0.0085± -0.3044 
p4        0.631± 4.578 

TestMVDDeadEn30Ph45Th152Al2cm-1.root
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 / ndf 2χ    206 / 174
p0        2.71± 64.37 
p1        0.00036± 0.02565 
p2        0.001066± 0.009576 
p3        0.0794± -0.6647 
p4        0.40±  1.16 

TestMVDDeadEn30Ph78Th147Al2cm-1.root
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 / ndf 2χ  590.9 / 587
p0        0.64± 38.72 
p1        0.0002± 0.2515 
p2        0.000119± 0.007827 
p3        0.016± -0.297 
p4        0.155± 2.138 

TestMVDDeadEn250Ph34Th152Al2cm-1.root
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 / ndf 2χ  779.5 / 594
p0        1.1± 122.6 
p1        0.000± 0.251 
p2        0.000073± 0.008799 
p3        0.0088± -0.3719 
p4        0.262± 4.345 

TestMVDDeadEn250Ph45Th152Al2cm-1.root
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p0        5.6688± 0.9885 
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TestMVDDeadEn250Ph78Th147Al2cm-1.root

Energy (GeV)
0.1 0.2 0.3 0.4 0.5 0.6 0.7

#e
n

tr
ie

s

0

50

100

150

200

250

300

350

400

TestMVDDeadEn700Ph34Th152Al2cm-1.root

 / ndf 2χ   1191 / 1159
p0        0.37± 17.62 
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 / ndf 2χ   1274 / 1195
p0        0.65± 67.59 
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p3        0.0105± -0.3552 
p4        0.156± 4.577 
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 / ndf 2χ  4.084e-08 / 0
p0        7.571± 1.003 
p1        12.0884± 0.6173 
p2        309.3686± 0.4533 
p3        65.160484± -0.004787 
p4        7.56785± -0.00242 

TestMVDDeadEn700Ph78Th147Al2cm-1.root
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Efficiency - BaBar-like framework

E: 1 → 30 MeV; 2 → 250 MeV; 3 → 700 MeV
Φ: 1 → 34.5◦; 2 → 45◦; 3 → 78◦
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Energy resolution - BaBar-like framework

E: 1 → 30 MeV; 2 → 250 MeV; 3 → 700 MeV
Φ: 1 → 34.5◦; 2 → 45◦; 3 → 78◦
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Results: Dead material for MVD -
PandaROOT
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Efficiency - PandaROOT

E: 0.5 → 30 MeV; 1.5 → 250 MeV; 2.5 → 700 MeV
Φ: 0.5 → 34.5◦; 1.5 → 45◦; 2.5 → 78◦
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Energy resolution - PandaROOT

E: 0.5 → 30 MeV; 1.5 → 250 MeV; 2.5 → 700 MeV
Φ: 0.5 → 34.5◦; 1.5 → 45◦; 2.5 → 78◦
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Conclusions

First studies of the effect of the dead material of STT on the energy resolution
and efficiency of the Backward end cap were presented in the last collaboration
meeting (December 2009 at GSI).

Preliminary results of the same studies including dead material of MVD have
been presented in this talk.

Better modeling of the dead material for MVD is needed.

The efficiency strongly depends on the dead material.

Good results for energy resolution are achieved even in unfavorable cases.
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