
EMC – Workshop 

Rauischholzhausen  
November 24-25, 2014 

AGENDA 

Subjects to be discussed: 

• Crystals 

• Photosensors (APD screening, Test procedure, VPTT?) 

• Cooling and isolation 

• Prototypes (PROTO120, Maxlab results, ) 

• Stimulated Recovery 

• Electronics chain: PA, ASIC, Driver, SADC, Cables, …) 

• Installation @ PANDA site (Rackspace, …) 

• Status on Forward/Backward Endcaps 

• Status on Barrel Mechanics 

• Timelines  



contributions: 

• Claudius Schnier:   Cabeling, Voltage distribution etc. for FW Endcap 

• Tobias Triffterer:   DCS fürs EMC: alarm system etc. 

 

• Christoph Rosenbaum:  The status on PROTO 120 

• Stefan Diehl:   Completion of PROTO 120 

•Till Kuske:   Status on recovery 

 

• Rainer Novotny:   News on crystals from SICCAS and CRYTUR 



•   recent delivery from SICCAS (1) 



•   recent delivery from SICCAS (1) 



•   recent delivery from SICCAS (1) 



•   recent delivery from SICCAS (1) 



•    additional new PWO manufacturer 

CRYTUR – Turnov, Czech Republic 

•  R&D phase just started  (June 2014) 
•  Czochralsky  technology (identical to BTCP)  
•  know-how and raw material still available 

News (November 20, 2014) 
• first good crystal grown 
• test samples grown at Prague 
• visit and discussion in December 



Fig. 1 (a) Photo of PbWO4 crystal grown in oxygen-free atmosphere.  
(b) 50 ppm Y doped grown in air;  
(c) La+Y doped grown in N2+0.1%O2 atmosphere 

Fig. 2 Sketch of the PbWO4 crystal cut 
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ADC for EMC 

- PANDA EMC Readout System 
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2008 
16-ch, 12-bit  

160 MSPS ADC 
Used for the 

first tests, sold 
to WIENER  

2010 
16-ch, 2GBit/s 
Optical Data 
Concentrator 
Used in many 
experiments 

including 
WASA, KLOE2 

2011 
16-ch, 14-bit 

125 MSPS ADC 
Virtex-5 
Used for 

evaluation of 
DSP algorithms 

2012 
32-ch, Dual-
range, 14-bit 
80 MSPS ADC 

Virtex-6 
Used for first 

data taking and 
durability tests 

2013 
64-ch, 14-bit 
80 MSPS ADC 

Kintex-7 
Close-to-final 

prototype 

ADC for EMC 

- SADC development for PANDA 

Pawel Marciniewski, Rauischholzhausen 25.11.2014 



ADC for EMC 

- ADC_64K 

ADC 

Model 

ADC_32DR ADC_64V 
 

ADC_64K 
 

No. of channels 32 (64) 64 64 

Sampling rate 80-125 MSPS 

Input coupling DC, positive, negative, diff 

Resolution (ampl) 14-bit dual range  14-bit 

Input Connector uFL Samtec  

Baseline 0V 

Input range (dual) ±1.0V, ±60 mV ±1.0V, ±100 mV 

Noise 100uV 

Data retention/ch. 25us 

Input filter Active-

filter/Amplifier 

CR-passive Active 

filter/Amplifier 

Interface Optical, SFP, LC-type, 2 Gbit/s 

Feature extraction: 
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ADC for EMC 

- ADC_64K_2 

  ADC_64K_2 

List of recent changes/improvements 
 
1. Overall  error correction 
2. Input can be galvanically de-coupled from the 

ground 
3. Improved analog/digital ground separation 
4. All low-voltage power supplies can be distributed 

via backplane connectors 
5. Space optimization 
6. Baseline shifting (?) 
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ADC for EMC 

- Data Concentrators 
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VME64x AMC (uTCA) 

16 Optical 

Links   

10 Gbit/s 

1Gbit 

Ethernet 
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Rosier Philippe. – IPNO – 24/11/2014 22/12 EMC workshop 

Manifolds 

Forward extremity 

Screws into back plate 

6 cooling tubes PA diam 6/8 by slice 



Rosier Philippe. – IPNO – 24/11/2014 23/12 EMC workshop 

Backward extremity 

Manifolds 



Rosier Philippe. – IPNO – 24/11/2014 24/12 EMC workshop 

Backward extremity 

Manifolds for front crystals cooling fixed also on back plate 
2x10 cooling tubes PA diam 3/5 



Rosier Philippe. – IPNO – 24/11/2014 25/12 EMC workshop 

Backward extremity 

2,5 mm for fibers 
20 cooling tubes diam 3/5 

VIP sandwich  
1 mm thermal resistance in front – 0,5 mm aluminium – 15 

mm VIP – 0,5 mm carbon – 5 mm tubes 

 

Into vacuum 
tubes  

OPEN QUESTION:  
- Fibers out ? 
- Thermal sensors out ? 



Rosier Philippe. – IPNO – 24/11/2014 26/12 EMC workshop 

Vacuum box for cooling tubes going out of the barrel 

To be defined in spring (other training student 
(Christopher paid by Giessen) 



Rosier Philippe. – IPNO – 24/11/2014 27/12 EMC workshop 

Moteur 

Réservoir 

Débitmètre 

Thermocouple 
de sortie 

Echangeur à 
plaques 

Thermocouple 
d’entrée 

Vanne 

Pompe 

But : Isoler l’ensemble pompe réservoir 

déjà existant. 

Dessiner l’enceinte en Roofmate. 

Pump insulation 
(with flowmeter – vacuum – tank – manometer – 1,5kW heater) 



Chiller Skid 
(for Orsay or without external 

cooled water) 

Pump 

Aerocooler 
(for Orsay or without 

external cooled water) 
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Rosier Philippe. – IPNO – 24/11/2014 30/12 EMC workshop 





Stimulated recovery 
 

T. Kuske  





Implementation of 9 depolished crystals  
in PROTO 120 (3x3 matrix) 

7 

• 9 type 2 crystals depolished at CERN  
  with the setup used for CMS 
 
 

• One lateral side depolished with  
  Ra = 0.3 µm  (value calculated from  
  CMS data) 
 
 

• All other sides still polished 
 
 

• NUF has been measured for all depolished    
  crystals 

Stefan Diehl, JLU Gießen                     PANDA EMC workshop  -  Rauischholzhausen 24 - 25 Nov. 2014 



NUF and LY of the depolished crystals 

8 

220                 29.0                                     23.1                        20.3 % 

 #      LY [p.e./MeV] polished      LY [p.e./MeV] depolished      change 

226                 31.7                                     27.9                        12.0 % 

224                 27.9                                     23.8                        14.7 % 

137Cs source  
on top  

of crystal 

measured by S. Nazarenko, V. Dormenev 

Stefan Diehl, JLU Gießen                     PANDA EMC workshop  -  Rauischholzhausen 24 - 25 Nov. 2014 

T = + 18 °C, time gate = 1 µs  
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• Depolishing also decreases the influence of  
  radiation damage (30Gy ɣ) on NUF 

         measured by  
S. Nazarenko, V. Dormenev 

NUF and LY of the depolished crystals 

Stefan Diehl, JLU Gießen                     PANDA EMC workshop  -  Rauischholzhausen 24 - 25 Nov. 2014 



A. Wilms: Status on APD-screening 
delivery rate by Hamamatsu:   350 /week 

quality check: parameter limits @ 20oC 

required for final application:     HV for gain 150-200 @ -25oC 

set of measurements at ≤ 5 temperatures before and after irradiation (60Co @ GI) 

comparison:    DC and/or  pulsed light source    ??? 

selected parameters:  QE, C, …  

      request for a detailed quantitative status of the present capabilities. 


