JUSTUS-LIEBIG-
T UNIVERSITAT
GIESSEN

——
( panda

Quality status

Tobias EiBner

Quality status
PANDA collaboration meeting, Jilich 7-11 June 2009

Tobias EiBner, Markus Moritz, Daniel Bremer, Till Kuske,
Valera Dormenev and Rainer Novotny

University GieBen — 2" Institute of Physics

09.09.2009



JUSTUS-LIEBIG-
UNlVERSITAT .
‘GIESSEN
QOutline

——
( panda

Quality status

Tobias EiBner

Simulations with LITRANI concerning Light Collection
m Introduction
m Inserted Setup
m Input Parameters
m Results
m Interpretation

Status Report
m Delivery Status
m Quality Status

Conclusion



D eRerTAT
EEl |hitial Motivation

——
( panda

Quality status

m LY distribution of the first 4 lots measured at CERN
m 3575 EC and 375 Type 1 geometry
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m LY distribution of the first 4 lots measured at CERN
m 3575 EC and 375 Type 1 geometry
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Introduction
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= LY strongly depending on the geometry!
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Crystal

Introduction EC Type 1

least tapered most tapered

= higher LY of Type 1 crystals obviously
due to the stronger focusing
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crystal wrapped with
aluminium foil

Inserted Setup

PMT

i

Cs-source

m PMT with real Quantum Efficiency:
Hamamatsu R2059, QE(420 nm) = 20%

m radioactive source: 137Cs — 662 keV photons

m source will be shifted successively in steps of 2 cm
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m PbWOQ, as uniaxial negative birefringent

P eters m cross sections for Photo effect and Compton scattering for
PbWOQ, at 662 keV

m fluorescence component at 420 nm

m indices of refraction for PbWOQy, aluminimum coverage
and entrance window of PMT
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m PbWOQ, as uniaxial negative birefringent

P eters m cross sections for Photo effect and Compton scattering for
PbWOQ, at 662 keV

m fluorescence component at 420 nm

m indices of refraction for PbWOQy, aluminimum coverage
and entrance window of PMT

é no optical coupling between crystal and PMT
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Results

Results
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How to normalize the simulation results to the obtained LY?

<LYType 1> -1 40

m Remember: SIVes

Interpretation
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How to normalize the simulation results to the obtained LY?

<LYType 1>
e = 1.40

e m LY is calibrated with a CS-source (662 keV)

m Remember:
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How to normalize the simulation results to the obtained LY?

<LYType 1> _
<LYEC_> - 140

s m LY is calibrated with a CS-source (662 keV)

m 892KV = [0pwo - (KPhotoefr. + fiCompton)] = 2.589 cm

m Remember:
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How to normalize the simulation results to the obtained LY?

<LYType 1>
e = 1.40

s m LY is calibrated with a CS-source (662 keV)
m 15925V = [opwo - (1Photoefr. + HCompton)] - = 2.589 cm

= Roughly 80% of the incident energy is deposited within
the first 4 cm

m Remember:
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Interpretation

I %
o o o
o (&)} o
1 1 1

45-

Efficiency ¢
M
2

m  EC Efficiency
® Type 1 Efficiency

.
. .
3,51 e ot
. .
3,0

1 20
275_ T T T T T \_!
5 10 15 20

distance PMT / cm



JUSTUS-LIEBIG-
T UNIVERSITAT
GIESSEN

T
( panda

Interpretation

Quality status

Tobias EiBner . . . .
: How to normalize the simulation results to the obtained LY?

<LYType 1>
—Ves— = 1.40

m LY is calibrated with a CS-source (662 keV)
= /26825keV = [QPWO(NPhotoefF. =+ MCompton)]_l = 2.589 cm

m Roughly 80% of the incident energy is deposited within
the first 4 cm

m Remember:

Interpretation



JUSTUS-LIEBIG-
T UNIVERSITAT
GIESSEN

——
( panda

Interpretation

Quality status

Tobias EiBner . . . .
: How to normalize the simulation results to the obtained LY?

LY
m Remember: ==/ 1> 1 40

<LYec>
m LY is calibrated with a CS-source (662 keV)
u /662 keV — [QPWO(NPhotoeff + ,U/Compton)] = 2.589 cm

Interpretation

m Roughly 80% of the incident energy is deposited within
the first 4 cm
f20 cm T 1
216em VPSS — 1.308
cm
16 cm €EC
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Tobias EiBner . . . .
: How to normalize the simulation results to the obtained LY?

LY
m Remember: ==/ 1> 1 40

<LYec>
m LY is calibrated with a CS-source (662 keV)
u /662 keV — [QPWO(NPhotoeff + ,U/Compton)] = 2.589 cm

Interpretation

m Roughly 80% of the incident energy is deposited within
the first 4 cm
f20 cm T 1
216em VPSS — 1.308
cm
16 cm €EC

= LY values understandable




JUSTUS-LIEBIG-
INIVEI

Quality status

Tobias EiBner

Delivery Status

Delivery Status

= 3950 crystals (4 lots) pass all quality test stations and are

completely analyzed

Type L?tBi1 LotBS | LotB6 | LotB7 | LotB8 | LotB9
End Cap 4400
Backward EC 70 630
Type 1 375 270 695
5 Type 2 140
E Type 9 330 325
Type 10 120
Total 4775 600 1020 330 630
Delivered? v v v v v
Present station Gies:sen ‘ Gies:sen -E
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‘ Mean Values / %

Facility | 360 nm | 420 nm | 620 nm
BTCP 50.41 71.83 76.07
CERN 50.96 71.22 75.25

Qualy States GieBen 49.15 71.07 77.02
S'p(?afncatlon 35 60 20
limit
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‘ Mean Values / %

Facility | 360 nm | 420 nm | 620 nm
BTCP 5041 | 71.83 | 76.07
CERN 5006 | 7122 | 75.25
GieBen 49015 | 7107 | 77.02

Quality Status

Specification

.. 35 60 70
limit

= no crystal is below the threshold v
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= no crystal is above the threshold  /
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= 7 crystals are out of specification 4
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= 391 crystals are out of specification é
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m Geometry depending LY distributions are understandable:
= higher LY due to more pronounced focussing effect

Conclusion
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m Geometry depending LY distributions are understandable:
= higher LY due to more pronounced focussing effect

m The first four lots (3950 crystals) are completely analyzed

Conclusion
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m Geometry depending LY distributions are understandable:
= higher LY due to more pronounced focussing effect

m The first four lots (3950 crystals) are completely analyzed

m Altogether: 391 crystals are out of specification

Conclusion
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m Geometry depending LY distributions are understandable:
= higher LY due to more pronounced focussing effect

m The first four lots (3950 crystals) are completely analyzed
m Altogether: 391 crystals are out of specification
m Interesting: Ak development for the further lots

Conclusion
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Thank you for attention!
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