
The Recoil Detector: 
Updates for PAC47



Windowless Target and Recoil Detector

gas inletCopper
cell

SSD

52 mm

42 mm

5.5 cm 30 cm

Feedthrough
for hybrid
board

Kapton window

4 mm
aperture

30 cm

256 strips
per side

Feedthrough
for hybrid
board

Feedthrough
for hybrid
board

hybrid
board

SSD

30 cm5.5 cm

Gas inlet

Side view Front (beam) view

Feedthrough
for hybrid
board (boards
not shown in this 
view)

Copper 
cell

hybrid
board 42mm

52 mm

256 strips

30 cm

kapton
window

4 mm
aperture



Windowless Target and Recoil Detector
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Windowless Target and Recoil Detector
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256 strips with linearly varying angles of 0 - 3 deg to minimizes dead 
zones. The strips will have a constant pitch of  ~200 m (~1/85 deg-1).  
The angular resolution of  δ𝜑 ≲ 5 mrad and  δθ ≲ 10-20 mrad.

The readout system is identical to the one used by the BST in CLAS12  
and we expect to use electronics from the spare planes of the BST.  
The readout is build on FSSR2 ASIC developed and Fermilab.  
Each channel of 128 input channel of the FSSR2 chip has a preamplifier, a 
shaper with adjustable shaping time (50 - 125 ns), a baseline restorer, and 
a 3-bit ADC.

Strip Pattern



PID @ 1.1 GeV
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For large part of 1.1 GeV the 
deuterons do not disintegrate. 
The cross sections can be 
measured by detecting electrons 
only. We can use this fact to  
calibrate the recoil detector.



Energy deposited in the second layer (MeV)
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Main PAC issues to address

Detector calibration:

p/D beam from 
TUNL 10 MV Tandem Si det Faraday 

cup

“It is not clear how the efficiency of this detector for the lowest energy deuterons 
can be determined and calibrated. Extrapolation from protons or higher energy 
deuterons leads to systematic errors which cannot be quantified.”
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