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Introduction General

The Spin Physics Detector (SPD)

Zero degree calorimeter
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2 _Wheels with ! « Scintillator tiles part at the distance ~1.7 m
400 tiles each (4167?)

The Beam-Beam Counters (BBC) for SPD

+ 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.




Introduction Extended design
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Proposal for prototype BBC design

Connector of Transmission box for CAEN FERS 5200
| WLS-to-clear fibers clear fibers to SiPMs front-end readout
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OB & B

WLS-S1PM test connector couple

B Scintillator:

Optical cement:

REFERENCES [1-2]

Selected options:

Uniplast-Vladimir (chemical mating)

CKTN Med mark B

Fibers: Saint-Gobain Crystals (SG92S)
SiPMs: SensL 1x1 mm? (MicroFC-10035 SMTPA)
Grooved carbon fiber Readout system: v CAEN FERS-5200

backplate v1 prototype
2% reduced sector prototype



The hardware of BBC tests part CAEN DT5202

CAEN FERS 5200 is an extendable high
speed front-end readout system

DT5202 (x2 Citiroc 1A chip)

DT5202 based on the 64-
channel module for SIPM.

Citiroc-1A block scheme
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| bandgap | ‘ ssssss ‘ Dual Dac _ L oR32_chorge
| 10-4it DAL -— - b OR32_charge_OC
| 10-hit pag f—1 @ E_= OR32_time_OC
Comman to the 32 channels :

Main Acquisition Modes:

« SPECTROSCOPY —» for collibration

« SPECT _TIMING
_ .. —— fortests
(the Spectroscopy + Timing)

« TIMING — for testbeam &

and Phase 1 tests

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.
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Prototype assembling test part Equipments

The “FersRun” framework have been designed.

IFERSRun GUI| Run:
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The tests were performed for Hybrid
mode with self-triggering opportunity.
Trigger logic option for DAQ:

d Triggers of consecutive
channels are sent to an AND
logic operator (e.g. CHO&CH1,
etc.). The 32 outputs are then
sent to an OR logic operator.

Stand for BBC measurements

AND2_OR32
Parameter



Prototype assembling test part Amplitude spectra of two sectors

1-st sector prototype 2-nd sector prototype
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Prototype assembling test part

There are 2 unusual channels,
but the debugging process of
mass production continues.

Comparison of sector pairs

44.0

2243

Additional
sector’s tile

(]

These stable tiles were
taken for follow tests



The first steps for working with

Prototype assembling test part the timing mode
LG correlations ToT correlations
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Correlation of energy deposition for 2 channels, * The calibration of the

as well as the time information for these channels. charge scale is required 9



The method of fast check of the

Prototype assembling test part T

Optical connector (26 + 1)
wls <-> clear + fiber

Agency “A” (MS2000)

The side glow fiber (sgf) is one of the option
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Prototype test part The scan by sgf length

fiber length, mm
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Prototype test part

Hits
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Conclusions. Future plans Obtained results

|. 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.

. The work of the ToT function has been shown, the study of the dependence on the
charge is required

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

I\VV. 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.

O The calibration of the charge scale .
To do list

Q Connector development

0 The assembled of 2 small BBC wheels (128 tiles each) for SPD Phase 0 13



Thank you for the attention!
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Stages of detector production
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Counts

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

External trigger by coincidence of

: two scintillators with PMTs readout
The amplitude spectra of

the BBC prototype
scintillation tile coated with
Mylar or Tyvek, as well as

covered with Matted options. T
H10720-110
' Matted ]
| : I or SensL SiPM (27.34 V.)
The “FersRun” framework PMTs | — . Mylar zl(GTN (WLS)
has been designed. - or (opt. cement)
Cosmicrays Tyvek
£1200[
g B Langau: peak=236.4; width=278.8
o — Langau: peak=227.2; width=259.4
1000,— Langau: peak=370.1; width=274.0
800 Fited by convolution of
sool- Gauss and Landau O The option with matted
- functions “Langau®, tiles is more priority for
400 X2 INDF ~ 1.2 :
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200}
% 260400 600 B0 1006 9200

sorr for

LG, Channels 18



Materials selection test part Optical cement and WLS

Kuraray Y-11 SGC BCF92
g oKz £ OK-12_]
3000 _ .m;;
|
| 1] , oKIN | cxn | gt , kTN | cxn
15 Fit parameters | OK-72 Fit parameters | OK-72
mark E| markB : . ! markE| mark B

Mean, channels| 263.7 | 340.3 | 378.4
Rms, channels | 212.6 | 240.7 | 265.4

’JJ | rLLLL Mean, channels| 312.8| 429.7 | 569.1 H
j][L | 28.2|268.7| 349 o
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(6, LG, channels 0H. LG, charnels tests

The results of tests of Kuraray WLS fiber and

- K 7 T Saint-Gobain Crystals (SGC) WLS fiber with
5 s H,--—ﬁﬂmaié oo different types of cement are presented.
o ~ .
- £ ™ O CKTN mark B paired with Kuraray WLS
:-,_ /" Light collection peak “‘x_l fiber are the most appropriate candidates
mi /~ position on dependence of for future teStbear_n- _ _
I O aLLC O CKTN mark B paired with SGC WLS fiber
e optical cement. are the most appropriate candidates for
B i . s . T prototype assembly tests.
Amant ol cpretin A, % O Datasheet ratio will be used and closely

monitored for mass production. 19



Simplified block diagram of the DT5202 FERS-5200 unit

A5202

Ci=0-1575{F
Fi-Dit adj. - 25fF pitch

Temp ooy Temp-feedback Bias
o « 20-100V

Vset, Vmon, Imon

w2 Start

TDC |22

Voltage gain=-Ciy / Gy

High Gain Preamplifier

ARR
LA

1CI.IL TRG, DATA @
—l|
FPGA | Ci=0-15751F

691 ad.- 251F pich
E\’] Eth 10/100

TDlink

Sh.Time
SLOW Peak
SHAPER Stretcher
Sh.Time
FAST
SHAPE

:

Voltage gain=-C;, / C;

Trg The — DAC |—HR usam Co=150F
L = Low Gai Preanpile
Channel 31 |
Q Triggers of consecutive channels are Channel ] J_ﬂ?“_f
sent to an AND logic operator (e.g. _ W . T Pl tonsn
CHO&CH1, CH2&CHS3, etc.). The 32 4 S
outputs are then sent to an OR logic J_T”L m% T .
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FEE studies results

Saint-Gobain Crystals vs KURARAY
fibers difference. (CKTN optical cement)

Saint-Gobain Crystals fibers KURARAY fibers
Specific Properties of Standard Formulations
Fiber Emission | Emission Decay # of Photons N - P 28 | Blue to Green Shift
Color Peak, nm A Time, ns per MeV** -7 (100} sfe o e ST R
¥-8(100) green 511 455 =30 Blue to Green Shifter
——— — 452 27 8000 Y-11(200) | green 476 | 430 | >35 | P e A i e o)
BCF-12 blue 435 3.2 -8000 ngth and High Light Yied
B-2(200) blue 437 375 =35 UV to Blue shifter
BCF-20 green 492 2.7 -B0O0OO o : : -
-3(200) blue A5(C 351 =40 UV to Blue shifter
BCF-60 green 530 7 -7100
BCF-91A | green | 494 12 n/a Kuraray Y-11 fiber collects more photons
BCF-92 green 492 2.7 n/a S
BCF-98 n/a n/a n/a n/a ° 5 Kuraray (Y-11); mean:694; rms:262
** For Minimum lonizing Particle (MIP), corrected for PMT sensitivity 40
35

3x3 SiPMs

Light collection peak 2
position on dependence of
A component amount for  xf

Tuble 1. Optical cements and their parameters

optical cement.
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Brand Viscosity, | Operating Spectral Refractive 15
cPs temperature | characteristics index m
range 5
EJ-500 200 From -65 60-95% at 1.574 m
300-350 nm 2.5/100 200 400 600 1000 1200 ﬁ@[‘h %‘om%sgﬁ:mzjﬁ?o
to 1105 *C |  95-100% at LAY » Channets
350-600 nm i
CKTN MED | 15-10° — 92-0G% 1.60G
Mark E 500 nm
OK-T2 — From -G 90%, at 1.587
to 460 °C 400-2700 nm
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