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Introduction General

+ event plane detector for HI physics

+ local polarimetry

The main purpose of BBC is the permanent

monitoring of the beam polarization using the

azimuthal asymmetry of the inclusive charged

particles yield.

TDR 2023

2 wheels with 

400 tiles each (416?) 

The Beam-Beam Counters (BBC) for SPD

The Spin Physics Detector (SPD)

• Scintillator tiles part at the distance ~1.7 m

(Phase 1)
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Introduction Extended design

We have the opportunity to use an

additional tile due to the diameter

decreases of the beam pipe.

BBC Sector (Ring 1/16) design

26 tiles25 tiles

8 channel 

prototype

Additional 

sector’s tile



Proposal for prototype BBC design
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R & D 

Readout system: CAEN FERS-5200

Connector of 

WLS-to-clear fibers

Transmission box for

clear fibers to SiPMs

CAEN FERS 5200 

front‐end readout 

system

PC

in process in process

Grooved carbon fiber 

backplate v1 prototype 

2x reduced sector prototype

Selected options:

Scintillator: Uniplast-Vladimir (chemical mating) 

Optical cement:   CKTN Med mark B

Fibers: Saint-Gobain Crystals (SG92S)

SiPMs: SensL 1x1 mm2 (MicroFC-10035 SMTPA)

now

REFERENCES [1-2]
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The hardware of BBC tests part CAEN DT5202

CAEN FERS 5200 is an extendable high 

speed front‐end readout system

DT5203 (picoTDC chip)

DT5215 (Concentrator)

DT5202 (x2 Citiroc 1A chip)

• DT5202 based on the 64-

channel module for SiPM.

Citiroc‐1A block scheme
Each channel has low (LG)

and high (HG) gain

preamplifiers providing a wide

dynamic range.

Time of Arrival (ToA) and

Time over Threshold (ToT).

ToT is giving a rough

estimation of energy.

The Timing mode will be used for

testbeam and Phase 1 tests, because

only this mode has access to the CAEN

FERS system for free-streaming mode.

Main Acquisition Modes:

•    SPECTROSCOPY  for collibration

• SPECT_TIMING

(the Spectroscopy + Timing) 

• TIMING for testbeam &

and Phase 1 tests

for tests
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EquipmentsPrototype assembling test part

The  “FersRun”  framework  have  been  designed.

Fited by convolution

of Gauss and Landau

functions “Langau”,

χ2 /NDF ~ 1.2

Stand for BBC measurements

Upper

Lower

AND2_OR32

Parameter

 Triggers of consecutive

channels are sent to an AND

logic operator (e.g. CH0&CH1,

etc.). The 32 outputs are then

sent to an OR logic operator.

The tests were performed for Hybrid

mode with self-triggering opportunity.

Trigger logic option for DAQ:
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Amplitude spectra of two sectorsPrototype assembling test part

1-st sector prototype 2-nd sector prototype
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Prototype assembling test part Comparison of sector pairs

1-st 

ROW

3 –rd

ROW

There are 2 unusual channels,

but the debugging process of

mass production continues.

These stable tiles were

taken for follow tests

Additional 

sector’s tile
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The first steps for working with 

the timing modePrototype assembling test part

ToT correlationsLG correlations

• The calibration of the 

charge scale is required

LG vs ToT (channel №3)

Correlation of energy deposition for 2 channels, 

as well as the time information for these channels. 

UM6377 – A7585/DT5485 User Manual

www.caen.it/support-services/documentation-area
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The method of fast check of the 

assembled sector
Prototype assembling test part

Schematic view of the LED

wls groups (9 + 9 + 8)

Optical connector (26 + 1)

wls <-> clear + fiber

The side glow fiber (sgf) is one of the option

Max. wls = 9 Agency “A” (MS2000) 
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The scan by sgf lengthPrototype test part

mm\channel 0 8 9 10

40 2831 840 643 600

250 1747 438 325 295

500 826 200 140 128

625 441 90 55 50

750 305 45 36 28

40mm 250mm

500 mm ~ 75% lost

Bending of sgf
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The bending lossesPrototype test part

bending loses

180° ~ 6%

360° ~ 19 %

180°

360 °

Fixed length of sgf (500 mm) 
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Conclusions. Future plans 

 The calibration of the charge scale

 Сonnector development

 The assembled of 2 small BBC wheels (128 tiles each) for SPD Phase 0

Obtained results

I. The 8-channel prototype with has been assembled, the self-triggering option of

CAEN FERS-5200 system has been tested. The radial dependences of the tiles are

correspond with the study of the bending radius of the WLS.

II. The work of the ToT function has been shown, the study of the dependence on the

charge is required

III. One of the possible methods of express sector checking has been proposed.

IV. A side glow fiber has been tested. The loss of light at possible bends does not exceed

over 10%, but the loss of light at a length of 0.5 m is about 75%. Several fiber

manufacturers needs to be considered.

To do list



Thank you for the attention!
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R & D Stages of detector production
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1-st Stage

14 tiles (16?)

2-nd Stage

2 wheels with 112 tiles each (128?)
3-rd Stage (final)

2 wheels with 400 tiles each (416?) 

Phases: 1-st & 2-ndPhase 0



Calibration method (Led source)

Into TDR

Not calibrated

DT5202 with CAEN 

LED Driver (SP5601)

The hardware of BBC tests part
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Scintillator cover Materials selection test part

PMTs

Matted
or

Mylar

or

Tyvek

SensL SiPM (27.34 V.)
S.G.     (WLS)
CKTN (opt. cement)

Cosmic rays

 The option with matted

tiles is more priority for

mass production.

The  “FersRun”  framework  

has  been  designed.

The amplitude spectra of

the BBC prototype

scintillation tile coated with

Mylar or Tyvek, as well as

covered with Matted options.

Fited by convolution of

Gauss and Landau

functions “Langau”,

χ2 /NDF ~ 1.2

PMT 

Hamamatsu 

H10720-110 

BC-404

External trigger by coincidence of 
two scintillators with PMTs readout
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Optical cement and WLSMaterials selection test part

The results of tests of Kuraray WLS fiber and 

Saint-Gobain Crystals (SGC) WLS fiber with 

different types of cement are presented. 

 CKTN mark B paired with Kuraray WLS 

fiber are the most appropriate candidates 

for future testbeam.

 CKTN mark B paired with SGC WLS fiber 

are the most appropriate candidates for 

prototype assembly tests.

 Datasheet ratio will be used and closely 

monitored for mass production.

Light collection peak 

position on dependence of 

A component amount for 

optical cement. 

CKTN

for

Prototype

tests

Fit parameters OK-72
CKTN 

mark E

CKTN 

mark B

Mean, channels 263.7 340.3 378.4

Rms, channels 212.6 240.7 265.4

Fit parameters OK-72
CKTN 

mark E

CKTN 

mark B

Mean, channels 312.8 429.7 569.1

Rms, channels 228.2 268.7 324.9

for

Phase 1

tests



 Triggers of consecutive channels are

sent to an AND logic operator (e.g. 

CH0&CH1, CH2&CH3, etc.). The 32 

outputs are then sent to an OR logic

operator.

 OR32_AND2: Triggers of each

Citiroc‐1A (32 channels each) are sent

to an OR logic operator. The 2 output

signals (one for each Citiroc‐1A) are

then sent to a logic AND operator.

Simplified block diagram of the DT5202 FERS‐5200 unit
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Saint-Gobain Crystals vs KURARAY 

fibers difference. (CKTN optical cement)
FEE studies results 

3x3 SiPMs

Kuraray Y-11 fiber collects more photons

Saint-Gobain Crystals fibers KURARAY fibers

Light collection peak 

position on dependence of 

A component amount for 

optical cement. 


