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- Beam Test Facility at Frascati

- Beam Test Read Out and Data Acquisition

- Energy Scan with PiN and APD

The Plan
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Beam Test Facility

Energy Range 50-500 MeV e-/e+ 

Max. Repetition Rate 50 Hz 

Pulse Duration 1-10 ns 

Particles/Pulse 1 to 1010 particles 



  

17/06/2009 SuperB Workshop IX

- one LYSO Crystal (2x2x20cm) is read by two different sensors

- 1 S2744-08 PiN Photodiode (1x2cm) 
- 2 S8664-55 APD (0.5x0.5cm each)

- DOW CORNING RTV-3145 glue is used (CMS)

Read Out
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Read Out
PiN is read by

- CREMAT Charge Sensitive Preamplifier CR110 (gain 1.4V/pC)
- CREMAT Shaper CR200-250ns shaping time

APDs are read in parallel by
- CREMAT Charge Sensitive Preamplifier CR111 (gain 0.15V/pC)
- CREMAT Shaper CR200-250ns shaping time

APDs CSP

  PiN CSP
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    Beam Test Configuration

Beam

Crystal Black Box

Shapers
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        Signals and Data Acquisition

Signals from PiN (yellow) and APDs (red)

Data from a fibrometer (close to beam 
extraction) are also acquire

→ scintillating fiber, resolution ~3mm

These can be used to reject 0 electron events
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Energy Scan
- Data are acquired at 5 different energy from 496MeV to 99MeV

- one e- and two e- peaks are evident

- fits are made with the sum of two CrystalBall function

Peak 1e- 1839±6
Sigma 1e- 178±6
Peak 2e- 3856±6

Peak 1e- 1476±12
Sigma 1e- 146±11
Peak 2e- 3049±13
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Energy Scan

There i s a perfect correletion 
betwenn PiN and APDs response
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Energy Scan

- At different energy there is a different beam composition (1e-/2e- ratio 
change with energy)

- 1e- peak is used to evaluate crystal response linearity

- CrystalBall function's sigma (which describes the gaussian shape on the 
right side of peak) is used to value crystal resolution

Peak 1e- 1394±12
Sigma 1e- 162±8

Peak 2e- 2844±57

Peak 1e- 1138±11
Sigma 1e- 130±7

Peak 2e- 2257±100
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Energy Scan

Peak 1e- 967±5
Sigma 1e- 143±5

Peak 2e- 1942±34

Peak 1e- 800±7
Sigma 1e- 116±7
Peak 2e- 1567±7
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Energy Scan

Peak 1e- 552±5
Sigma 1e- 108±3

Peak 2e- 1007±27

Peak 1e- 467±3
Sigma 1e- 91±2

Peak 2e- 881±16
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Energy Scan

- Here 1e- and 2e- peaks are partially overlapped

Peak 1e- 124±3
Sigma 1e- 86±3

Peak 2e- 339±35

Peak 1e- 115±2
Sigma 1e- 77±1
Peak 2e- 320±4
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Energy Scan: Results

→ Resolution at 99MeV is affected by 1e-/2e- peaks overlapping and an 
increase of beam size 
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→ All works very good for both PiN and APD

→ What has been presented  is only 
preliminary, a more detailed results will be 
comunicated soon

Conclusions
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