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Outline

● Efficiency studies

● Beam time?!?
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Germanium setup (reminder)

● 48 Euroball crystals

● 16 triple cryostats

● e.-m. cooled

● Backward angles 

p

Flexible neck

Cold head /Electronics

Detector head 

Ge crystals
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Efficiency studies

● Added more details to the 
target system geometry 
in PANDAroot

● Titanium beam pipe 
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Efficiency studies

● Added more details to the 
target system geometry 
in PANDAroot

● Titanium beam pipe

● Added expected energies 
of 11

LLBe 
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Efficiency studies

● Pair production important 
for higher energies

● Adding escape peaks 
back to photopeak 
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beam time!

● Problems should be fixed 
soon

● Test with electrons in 
Mainz in july

● Hopefully a short test in 
Jülich sometime in 
autumn
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“beam time”

● Measurements with beam 
and active preamplifier at 
COSY in may 

● beam time had to be 
canceled shortly!

● Active reset didn't work

● Vacuum leakage of the 
germanium

p
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Summary / Outlook

● Progress in efficiency studies, no big changes in 
results

● Adding escape peak result should improve the 
efficiency further

● New beam time tests foreseen in the near future

● Setup is ready, detector in repair

Thanks for your attention
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Backup slides

Backup slides
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Efficency studies

● Pair production important 
for higher energies

● Adding escape peaks 
back to photopeak 
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Progress in Analysis 

● Risetime t1090

● No change in 
mean value

● Shape 
changes 

0              27           48           75
Days PANDA
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Progress in Analysis 

● 2D correlation of t1090 

and energy
● Drastic change visible
● Correction by fitting 

pol3 on 1332 keV 
peak and than event 
per event correction

● Not finally optimized
● Double peak structure 

of t1090 regognizable 0           27          48      75
           Days PANDA
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Progress in Analysis 

● Visible improvement of peak shape due to risetime 
correction
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Progress in Analysis 

● Correction seems 
also feasible for 
other peaks

● 1172 keV line as 
example

● 75 days 
spectrum as 
example
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Progress in Analysis 

● Overview of data during irradiation

● Better correction for FWHM than FWTM

● Still room for improvements
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News from Ivan
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News from Ivan
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News from Ivan
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News from Ivan
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Progress in Analysis 

● Ratio confirms that 
correction is better for 
FWHM 
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Irradiation test @ COSY in Jülich

● Better noise conditions due 
to improved grounding of 
the setup

● 4 *1013 protons accumulated
~50 days PANDA

● Limitation by radiation 
protection and beam time 
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Irradiation test: Simulation

● Geometry of test setup build 
in PandaRoot

● 108 events, 1.6 *105 n

→ 2.1*109 n/cm2 total 

(~75 days of  PANDA) 

● More detail in geometry and 
analysis in progress

● Confirmation via neutron 
detector measurements 
foreseen

hNHitsAngleGe
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RMS 5.829
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Preliminary!
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Irradiation test: results

● Spectrum in spill pause

● Activation of surrounding 

material gives additional 

lines

● Useful for calibration, 

but additional background
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Irradiation test: results

Evolution of line shape:

– Broadening

– Low energy tail

– Position shift due to 
calibration issues in 
the analysis

Preliminary!
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Preliminary!

Irradiation test: results

● Degradation of resolution
● FWHM seems to flatten 

at 8.5 keV 
● No corrections (risetime, 

variation of window size) 
applied yet!

Preliminary!
● Gaussian:  λ = 1.82

● Ratio is steadily growing

λ= Fullwidthat tenthmaximum
Fullwidth at half maximum
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Irradiation test: results

● Energy-risetime Correlation offers room for 
improvements!

End of beam timeStart of beam time
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Irradiation test: results

● Hardware and radiation 
damage on detector

● Used older prototype for 
second beam time

● Seems to have less 
radiation damage

● Not analyzed yet

Nylon, new part will be vespel
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New detector design

Flexible neck

Cold head /Electronics

Detector head 

Ge crystals

● Triple crystal detector

● Electro.-mech. cooler

● HV and readout “onboard”

● Flexible neck 

● Prototype is planned to be 
finished until end of 
2014 / begin of 2015
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Electro mechanical cooler

● Ortec X Cooler II 
● Placed outside of the PANDA 

barrel (space, magnetic field)
● Limited but sufficient cooling 

power for three crystals
● Resolution of prototype 

detector deteriorates slighty  
due to higher temperature of 
95 K (2.25 keV @ 1.332 MeV) 
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Simulation of the detector

● Efficiency and background simulations
● PandaRoot framework 

(ROOT, Geant4)
● 2.9*109 n/cm2 accumulated over 

100 days of PANDA conditions 
@ 106 interactions/s
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