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e Forward spectators detectors in BM@N : :
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o Forward Hadron Calorimeter (FHCal)

o Scintillation Wall (ScWall)
o Forward Hodoscope (Hodo)

e Commissioning at the SRC run

e Status & readiness for Xe run




Laser System

ToF-Calorimeter

Introduction

Forward detectors:

e ScWall (Scintillation Wall)

e Hodo (Quarz / Scint Hodoscope)

e FHCal (Forward Hadron Calorimeter)
Tasks:

e charge distributions of spectator fragments

e centrality determination

e reaction plane orientation

Beam axis with BM@N magnet
switched off.

SRC run configuration 3



FHCal (Forward Hadron Calorimeter)

(for centrality and reaction plane reconstruction)

34 MPD FHCal modules - 42 Pb/scint samples /

CBM PSD
module production

one section

(16mm Pb + 4mm Scint)

20 CBM PSD modules - 60 Pb/scint samples

(16mm Pb + 4mm Scint) - to be replaced after run 8

Length of the MPD module ~ 4 A,
Length of the CBM module ~ 5.6 &,

Light collection - 6 WLS fibers from each 6 conseq. scint
tiles (one section) combined to one optical connector at the

end of module

Light readout:
7 MPPCs per MPD module
10 MPPCs per CBM module

Weight of MPD module - 200kg
Weight of CBM module - 500kg

Photon detection efficiency (%)
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FHCal: commissioning & status

FHCal FEE & readout electronics
at the SRC run

e 8 ADC64s2 boards used

e 6 analog sum boards connected to FEEs

e 6 LED generators distribution system installed
e WIENER MPOD power supply unit tésted

e calibration on cosmics - done for all modules

e FHCal was assembled and installed in the BM@N area

e 54 FEE bards connected and tested
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FHCal: commissioning & status

FHCal Beam response ?C 3.5 AGeV/c . Beam trigger no target
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Status:

% fully assembled & installed in BM@N area

% readout with DCS checked and working

% all channels calibrated on cosmic muons

% software developed and used in data analysis

% repeat & check calibration right before physics run

% DCS monitoring system (Voltage, Temperature, Notification)



ScWall (Scintillation Wall)
(for fragments charge measurements and reaction plane estimation)
e 36 small inner cells 7.5°7.5*1 cm?® + 138 big outer cells 15*15*1 cm?
o light yield for MIP signal - small cells 55 p.e.+2.4%; big cells 32 p.e.+ 6%
e optional beam hole (covered with 4 small cells for the SRC run)

e covered with a light-shielding
aluminum plate

e light collection by WLS fibers

e light readout with SiPM mounted
on the PCB at each scint. cell

light collection from tiles

Typ. Ta=25 °
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g 4w Hamamatsu MPPC
H $13360-1325CS 1.3*1.3mm?
g 7 Number of pixels: 2668
I I E\N Gain: 7*10°
: 14 b PDE: 25%
é_:’ 10 I I
I ~

0
200 300 400 500 600 700 800 900 1000

Wavelength (nm)



Counts

ScWall: commissioning & status

58 readout divided into 12 sectors each one equipped

with single temperature sensor

e each 4 sectors are read by combined electronics unit:
o One ADC64s2 board

13 IR s o  Four 16-channels FEE boards
149 | 150 | 151 | 152 o Voltage control unit
167 | 168 | 169 | 170 174
Status:
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Beam Hodo (Scintillator / Quarz Beam Hodoscope)
(for centrality and fragments charge measurements)

measurement of fragments charge in the
FHCal beam hole - very forward rapidity
region (for event centrality determination)
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1) with quartz strips (for heavy ions)
2) with scintillator strips (for light ions)

16 strips 160*10*4 mm3with mylar reflector

cover beamhole 15*15cm?

light readout from both edges of each strip

2 MPPCs connected in parallel on each side

each MPPC pair is read with gains x1 and x4

(Typ. Ta=25 °C, Vr=Vop)
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Counts

Beam Hodo: commissioning & status

Quarz Hodo Beam response >C 3.5 AGeV/c .
Beam trigger no target
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4 TQDC-16 boards used for
read-out (one VME crate)

Quarz and Scint. hodoscopes both used at the SRC run

Xe beamtime: Quarz hodoscope will be installed at the
beamhole of the FHCal

Status:

all channels & readout are operational

peaks from Z=2 to Z=6 are seen in charge distributions of

the quarz hodoscope
intermediate peaks are hard to distinguish

reconstruction software part missing
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GeantPoints

RawBinaryFile

[Digitizer BmnScWallRaw2Digit BmnHodoRaw2Digit | BmnFHCalRaw2Digit BmnFHCalDigitizer ]

y
mnScWallDigi BmnF HCalDi \ BmnFHCalDigit

[Reconstruction BmnFHCalReconstructor ]

BmnFHCalEvent

[Physics analysis ]

1
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Online monitoring

FHCal Hodo
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BM@N simulation:
e Reaction Xe+Csl@3.9 AGeV
e Event generator DCM-SMM
e Transport code GEANT4
(FTFP_BERT physics list)
e bmnroot framework

Status:

MB and centrality trigger
with FHCal & Beam Hodo ?

e Beam rejection: leaving up to 79% of
events. 21% (the most peripheral events)
are lost

e Central trigger: 18% of the most central
events + 1.1% peripheral pollution

How about splitting
into centrality classes?

Beam Hodo & FHCal: trigger organization

Hodo dE/dx
Xe+Csl@3.9A GeV
Xe@3.9A GeV ions

hEcugModSun 18 hedo

1997

a
= il | Entries 239714
-9 8 hE--.-;:w:dimm:.!r:m "
U o1k Entries
2 } dE/dX =
v ! 0.19GeV
= 005 H
-]
()] L
/M oL i ;
0 01 2 0.3
idX [GeV]
Hodo dE/dx vs FHCal Edep
Xe+Csl@3.9A GeV
« =T 107
E o
T} o3l
y— 0.2
2]
) i
b= 01f
%)
0.04 GeV
@) ok

o Counts

0.01

2000

Impact parameter
w/o selection
Hodo dE/dx < 0.19 GeV

himpPar_nt_Sdmods

I

Entries 2:42000

Py Eowp reca LT 19N e

Entries 191148

0 5 10

15 20

Impact parameter [fm]

Impact parameter
w/o selection
Hodo dE/dx < 0.04 GeV && FHCal

Edep <3 GeV
I
[ Entries 5
 18% (Wrt MB)
1.1% Wrt MB)
0 5

10 15 20
Impact parameter [fm]

13



Impact parameter distributions Beam Hodo & FHCal: centrality selection

in centrality classes
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Conclusions

FHCal, ScWall and Beam Hodoscope responses were measured during the
SRC beamtime.

the detector’s internals, FEE and readout electronics have proven to be
operational during test runs. Some work with DCS is needed.

software ready at the digitizer level, 3 ready at reconstruction level.
online monitoring is under active development.

the possibility to use FHCal & Beam Hodo for beam rejection and as Central
trigger is shown as well as the centrality selection option
~ Correlation of Z* vs Edep.

Thank you for your attention!
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