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sl The PROTO60

Paniel Bremer » The PROTO60 is a prototype for the Barrel EMC for
The PROTO60 PANDA
» Consists of 60 crystals with Type 6 geometry
» Readout with single Large-Area-Avalanche-Photodiode
(LAAPD) at temperature T = —25 °C
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il Beamtime in February 2009

Daniel Bremer

The PROTO60

» The MAMI-Accelerator together with the Tagger
provides tagged Photons up to Energies of 1.5 GeV

» 15 Tagger Channels over the whole energy range were
chosen
» Four runs with 3 different beam positions (shown later)
» Readout adjusted to 200 MeV dynamic range

» 15db attenuator after preamp crystal 35
» 15db attenuator after preamp crystal 36 except beam in
center position
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» Calibration was done with Cosmic Muons
» Average stopping power in PWO [PDG]: 10.2 M;V

> Average passlength per crystal of the PROTO6CO:
2.4 cm
This gives an average energy deposition of 24.5 MeV

Deviation of calibration due to passlength variations

Cosmic Calibration
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» Above: Line
shapes for different
arrays at
0.158 GeV photon
energy

» Below: Line
shapes for different
arrays at
1.441 GeV photon
energy

» Energy treshold of
0.75 MeV
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Different Arrays

Energy Resolution

for Different Arrays
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» Left: Multiplicity with energy threshold of 0.76 MeV
for a photon energy of 1.058 GeV

» Right: Energy dependence of multiplicity at thresholds
of 0.76, 1, 3 and 10 MeV
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g Calculation of the Point of Impact
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» Center of gravity algorithm with a logarithmic weighting
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Position Calculation

0 ,W0+|n(E£;)go;
Wo + In (E%) , else;

> l|deal weighting parameter should deliver a Gaussian
distribution with low o
» A value of Wy = 5.3 was chosen

» All calculations without taking into account time
information of the individual crystal
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» Position distributions for different beam positions

» All 15 photon energies included




s Calculated Results
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Calculated vs. Real X-Position ‘ Calculated vs. Real X-Position
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» Linear correllation between calculated and real position

» Statistical error better when shooting in between

» Systematical error increases with distance to crystal
center
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» Position calculation indpendent of incident photon
energy
» Position resolution energy dependence obtained by fit:

0.464 3.822
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Size of the Beam

PROTO60
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PROTO60 Time Information
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» There was time information available against " central”
crystal (35) for:
» Each other crystal of the PROTO60
» The 15 Tagger Channels
» The Veto
» Constant Fraction Discriminators (CFDs) were used to
get a proper timing information
» BUT: No huge effort to minimize walk effects
» Therefore we expected a Time Walk of the crystal time
versus deposited energy

Without Corrections

» Assuming the tagger time has no walk
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TimeWalk After Calibration
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TimeWalk After Calibration
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» Fitting Time Walk with 4 parameter function also used

by TAPS-Group this purpose:

(panda t(E)=A- eBVE+CE | p
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‘ Timewalk After Correction ‘
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» Spectrum after substraction of the fitted function
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‘ Timewalk After Correction ‘
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» Spectrum after substraction of the fitted function
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Time Resolution against Photon Energy |
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» Time resolution energy dependence obtaind by fit:

538.1 ps

V E/GeV

2
or = | (411.8 ps)? + ( ) 2 677.6 ps at 1 GeV
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» Time resolution energy dependence obtaind by fit:

538.1 ps

V E/GeV

2
or = | (411.8 ps)? + ( ) 2 677.6 ps at 1 GeV
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Bl (e We obtain the following resolutions for the PROTO60:
» The Energy Resolution is about 2.396 % at 1 GeV:

o 1.770 %
—=0.626 % + ——
E * T JE/GeV
» The Position Resolution of the PROTO60 is below
4.44 mm at 1 GeV:

0,464 mm i 3,822 mm
E/GeV |\ JE/GeV
» The Time Resolution of the central crystal is about

677.6 ps at 1 GeV:

2
1
or = 1| (411.8 ps)2 + (538'05)

V E/GeV

ox = 1.087 mm —

Conclusion/Outlook|
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» Thank you for your attention!

Conclusion/Outlook|




	The PROTO60
	Energy Resolution
	Cosmic Calibration
	Different Arrays
	Multiplicity

	Position Resolution
	Position Calculation
	Energy Dependence
	Beamspot

	Time Resolution
	Without Corrections
	Timewalk Correction
	Time Resolution of the Central Detector

	Conclusion/Outlook

