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BM@N Beam profilometer for light ions (C = Ar)

Carbon 4 AGeV ions deposited energy
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Collimated 226Ra profile events

For light nuclei, the VA163
integrated circuit was chosen
as the FEE, the dynamic
range of which does not
allow to register Xe ions

mechanical design: the plane of the
profilometer is automatically removed
from the beam zone to the parking

position y a pneumatic/electric actuator R with energy of 3.8 AGeV, so
Test with alpha-source in the past BM@N run both
\ ¢ (2022y.) profilometers were retracted
detector: DSSD, (32p*x32n*), FEE (on the outside of vacuum station to the parking position and
strips pitch = 1.8 mm, flange): for light (°C + 8Ar) ions based on were not used
thickness (Si) -175 pm, active VA163 + TA32cg2 (32 ch, dynamic
area (60 x 60) mm? range (DR): -750fC + +750fC) 2




BM@N New beam profilometer for heavy ions (Xe, Au, Bi)

Beam profilometer must be installed in i —
the magnetic field area, so parking will 700
be accomplished with a pneumatic
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Beam profilometer
standalone DAQ based on
Xilinx Zyng SoC

FEE based on two VA32HDR11 ASICs. Total number
detector: DSSD, (128p*x128n™), strips pitch = of channels are 64 for X and 64 for Y coordinate.
475 um, thickness (Si) -175 um, active area (61 Dynamic range of signals: -35pC + +25pC. Charge
x 61) mm? (same detector as for SiBT). Strips of ionization for heavy ions Xe(10.8 pC/175 uym-Si), Au
are combined in pairs on detector board. Total (20.9 pC/175 um-Si), Bi) corresponded of AE-signals
have (64p*x64n™), pitch = 950 um; (240+500 MeV/175 uym-Si). Peaking time 500 ns. Self
Predicted coordinate resolution is 274 pm trigger mode based on TA32cg2 ASICs 3




BM@N Conclusions

e The detector for new heavy ion beam profilometer is DSSD (128p+x128n+) with strips pitch = 475
Mm, thickness (Si) -175 um, active area (61 x 61) mm2 (same detector as for SiBT). Strips are
combined in pairs on detector board. Total have (64p*x64n*), pitch = 950 ym, predicted
coordinate resolution is 274 um;

e 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;

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

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



BM@N

Backup



S1_treck Si_track Si_trock
Torget = . m\gr o oo e
e sl = H]m
maami = &
' 7 I
Si Prof/ VU/
7% .
/ Silicondetecters:

CLLLLLLLLLLLL L

2

Lo T TTT,

e 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.



Standalone DAQ for beam profilometer (for light ions)
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Trigger logic

FEE for Beam profilometer:
e autonomous measurement system (without connection to BM@N DAQ);
e display information in the form of a 2D image and amplitude information;
e self-trigger counter = ion beam intensity;

e universal Readout board with changeable Mezzanine boards.
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BM@N

Standalone DAQ for beam profilometer (for light ions)

FEE for Beam profilometer DSSD:

based on Xilinx Zynqg SoC;
configure ASICs by external
trigger;

capture ADC data and
analyze;

pedestal subtraction and zero
suppression;

send via Ethernet.

Zynq block design

<>

<>

Ethernet

usB

—>  GPIO (rst, clk)

>

>

>

Programmable Logic

—

—

Trigger
analyzer

{

ASIC
Sequencer

ARM Cortex-A9

(Linux)

¢
Y

AXI
bus

Application Proccesor Unit

AXIGP Ports = = = = = .

>
>

LT

—_—

Point
selector

|

(Bare-metal)

i
e

Global
Analyzer

ARM Cortex-A9

DDR3
controller

«—

—

Capture
ADCs

ADC #1 (8ch)
Pl

ADC #2 (8ch)
‘_—



