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BEAST II Plan 
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• 2 PXD half ladders (L1+L2) 
• 4 SVD single modules (L3-L6) 
 
• Thermal envelope and cooling (dry air+CO2) 
 
• PXD cooling blocks and ‘some’ SVD support structure 
 
• BEAST II specific monitoring 
 → Synchrotron radiation 
 
• General monitoring (T and RH) and abort systems 

 → Fibers and commercial devices (TB-like) 
 → Diamonds 



The VXD Volume 
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Phase II under discussion 
Still, some conflict remains 



VXD Geometry 
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Largest overlap of acceptance for 
straight tracks 

↘ Event building, tracking, ROI 

• View from the FWD side 
• PXD not depicted 



VXD Geometry 
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Highest background sensitivity 
↘ Main BEAST II goal 

• View from the FWD side 
• PXD not depicted 

Largest overlap of acceptance for 
straight tracks 

↘ Event building, tracking, ROI 



VXD Geometry 
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Highest background sensitivity 
AND largest overlap 

• View from the FWD side 
• PXD not depicted 

• Rotation by 78.5 degrees 

→ Still under discussion 
 (Nakamura-san) 



BEAST Workshop 
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M. Ritzert, C. Marinas (SeeVogh) 
 
Workshop goal:  Phase I and machine interface  



Synchrotron Radiation Study 
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Multi 
Channel 
Analyser 

Silicon Drift 
Detector 



SDD Performance 
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• Kα - and Kβ -line of the 55Fe decay 

Good energy resolution in the 
low keV X-ray range 



SDD Energy Calibration 
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• Measured Gaussian mean value of several Kα and Kβ transitions 
• Linear response 



Pile-up 
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• Pile-up effects for lowest settings of tungsten X-ray 
source (5 µA, 20 kV) 

• A collimator reduces max. height/pile-up ratio by 20 
• Other possible solutions: 

Filters and finer collimator 
Reducing shaping time (currently ~ 2.5 µs) 



Bias Scan 
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130 V 

140 V 

150 V 

160 V 

Fe55 
Constant temperature 
Optimal ~ 150 V 



Temperature Dependence 
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Fe55 

At > 0ºC, the two Fe peaks are indistinguishable 
(non-irradiated) 

Energy resolution degradation with T visible 

Am241 
-20ºC ≤ T ≤ 20ºC -20ºC ≤ T ≤ 20ºC 



Irradiation Campaign 
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• X-ray irradiation up to 4 Mrad (KIT) 
• 60 kV with 15 µm Iron filter 
• 100 krad, 300 krad, 600 krad, 1 Mrad, 2 Mrad, 3 Mrad, 4 Mrad 
• No annealing. Biased sensor during irradiation. 
• SDD temperature during irradiation -5ºC. Dry environment (25ºC). 

keV 

X-ray spectrum, measured with the SDD itself 



Irradiation Results 
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• Resolution is worsened after each 
irradiation step and at 3 Mrad, the 
Fe55 peaks are hardly distinguishable 
 

• Temperature control is vital 
 

• Gain is slightly reduced (?) 

Fe55 
-15ºC 

0 Mrad 4 Mrad 



Irradiation Results 
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After irradiation the temperature constraint is stronger < -15ºC 

Non irradiated 
Fe55 
T = -2ºC 

4 Mrad X-ray 
Fe55 
T = -10ºC, -14ºC 



Annealing 
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80 ºC, 100 min -15ºC ≤ T ≤ 10ºC 

4 Mrad Annealed 

→ Even after annealing, 
low temperature is vital 



Conclusions 
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• BEAST community focused on Phase I 
• Phase II still under discussion 

 
• SDD shows good energy resolution and is radiation hard (3 Mrad) 

→ Operation temperature < -15ºC 
 
 
Still, issues remain: 
 
• Operation in magnetic field 
• Limited count rate 
• System related aspects (kapton and electronics) 
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Thank you 

cmarinas@uni-bonn.de 



Silicon Drift Detectors 
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