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Beam profilometer for light ions (C ÷ Ar)

Test with alpha-source 
(2022 y.)

detector: DSSD, (32p+×32n+), 
strips pitch = 1.8 mm, 

thickness (Si) -175 μm, active 
area (60 × 60) mm2

FEE (on the outside of vacuum station 
flange): for light (6C ÷ 18Ar) ions based on 

VA163 + TA32cg2 (32 ch, dynamic 
range (DR): -750fC ÷ +750fC)

mechanical design: the plane of the 
profilometer is automatically removed 

from the beam zone to the parking 
position y a pneumatic/electric actuator

For light nuclei, the VA163 
integrated circuit was chosen 

as the FEE, the dynamic 
range of which does not 
allow to register Xe ions 

with energy of 3.8 AGeV, so 
in the past BM@N run both 
profilometers were retracted 
to the parking position and 

were not used
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New beam profilometer for heavy ions (Xe, Au, Bi)

detector: DSSD, (128p+×128n+), strips pitch = 
475 μm, thickness (Si) -175 μm, active area (61 
× 61) mm2 (same detector as for SiBT). Strips 
are combined in pairs on detector board. Total  

have (64p+×64n+), pitch = 950 μm;
Predicted coordinate resolution is 274 μm

Beam profilometer
standalone DAQ based on 

Xilinx Zynq SoC
FEE based on two VA32HDR11 ASICs. Total number 

of channels are 64 for X and 64 for Y coordinate.  
Dynamic range of signals: -35pC ÷ +25pC. Charge 

of ionization for heavy ions Xe(10.8 pC/175 μm-Si), Au 
(20.9 pC/175 μm-Si), Bi) corresponded of ∆E-signals 
(240÷500 MeV/175 μm-Si). Peaking time 500 ns. Self 

trigger mode based on  TA32cg2 ASICs 

QXe = 10.9 pC

Energy 
deposition of 4 
AGev Xe ion in 

175 μm-Si

working 
position

Beam profilometer must be installed in 
the magnetic field area, so parking will 

be accomplished with a pneumatic 
actuator
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Conclusions

● The detector for new heavy ion beam profilometer is DSSD (128p+×128n+) with strips pitch = 475 
μm, thickness (Si) -175 μm, active area (61 × 61) mm2 (same detector as for SiBT). Strips are 
combined in pairs on detector board. Total  have (64p+×64n+), pitch = 950 μm, predicted 
coordinate resolution is 274 μm;

● FEE for beam profilometer is based on two VA32HDR11 ASICs. Total number of channels are 64 
for X and 64 for Y coordinate.  Dynamic range of signals: -35pC ÷ +25pC;

● Work in progress to modify and test the standalone DAQ for the new version of the 
detector and FEE;

● If necessary, 3 SiBT stations can be used as a profilometer (with DAQ BM@N running)



Backup
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Silicon detectors upstream of the target at BM@N experiment (for Xe-run 2022/2023)

Silicon detectors:
● 2 beam profilometer planes for beam tuning and 

beam size measurements (X, Y);
● 3 beam tracker planes to measure the trigger ion 

direction and angle of incidence to determine the 
reaction plane.
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Standalone DAQ for beam profilometer (for light ions)

FEE for Beam profilometer:
● autonomous measurement system (without connection to BM@N DAQ);
● display information in the form of a 2D image and amplitude information;
● self-trigger counter = ion beam intensity;
● universal Readout board with changeable Mezzanine boards.
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Standalone DAQ for beam profilometer (for light ions)

FEE for Beam profilometer DSSD:

● based on Xilinx Zynq SoC;
● configure ASICs by external 

trigger;
● capture ADC data and
● analyze;
● pedestal subtraction and zero
● suppression;
● send via Ethernet.


