Performance of hadron calorimeter
(Projectile Spectator Detector - PSD)
at NA61/SHINE experiment
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Hadron calorimeter (PSD) at NA61/SHINE

NAG61/SHINE experiment at CERN SPS

Physics program at NAG1
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NAG61/SHINE facility:
- accelerator chain, beam line and detectors
- hadron production spectrometer for h+p, h+A, A+A
- energies: 13 — 150 AGeV/c (400)
- precise measurements of produced particles (charge, mass, momentum)
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Hadron calorimeter (PSD) at NA61/SHINE
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Hadron calorimeter (PSD) at NA61/SHINE

Hadron calorimeter PSD at NA61/SHINE
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Hadron calorimeter (PSD) at NA61/SHINE
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Hadron calorimeter (PSD) at NA61/SHINE

Number of pixels 135 000 90 000

Pixel recovery
time 1-10 ys 10 ns
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Hadron calorimeter (PSD) at NA61/SHINE
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Hadron calorimeter (PSD) at NA61/SHINE

Muon spectrum in PSD section

PSD calibrations

Deposited energy in PSD modules
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reconstructed energy, [GeV]
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Hadron calorimeter (PSD) at NA61/SHINE

PSD energy in MIPs
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NAG1 PSD Calibrations
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Hadron calorimeter (PSD) at NA61/SHINE

PSD performance at Ar + Sc beam period
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Hadron calorimeter (PSD) at NA61/SHINE

PSD_T2 PSD_T2

1000 _, ...........................................................................................................................
- B

: Pbe @ 29 AgeV/c
800 __ ............... 200 oCentrallty ...................................... —1a
i selected events 35

600

=
(=]
L=
R
l ]

= Popb @ 150 AgeV/c
- ............ 2000 ..... C entrallty .......... .............................. i P
—_ _____ ___________ s_e_lected_.__e_ve_n_ts __________________________________

X}
S
=}
|

(=]
(=]
=]

nVertexTracks
nVertexTracks

—3 800 — ' ............... '--H'-;?; _,-r_, .............................. .............................. ..............................

400 —125 600 __"-m-'.‘ p.'_E:n .............................. .............................. ..............................

2 T5) RSN S ——— S — o S—— S—
200 : : . : :

1.5 200 _-:'_,', ............ .............................. .............................. .

0 | 1 | 1 | 1 | | | | | | | | I | 1 | | 1 | 1 | I | 1 | 1 1 0 1 1 1 1 | 1 1 1 1 | 1 1 1 ) 1 | 1 | 1 1 E 1 1 1 1 | 1 1 1 1
0 50 100 150 200 250 300 0 50 100 150 200 250 300

energy in PSD/29. energy in PSD/149.
PSD_T4 PSD_T4

E
o
=]
|

- PoPb@150AgeVc M
a” InteraCthnS In target —s

LT : . : —7 50

..............................................................................................................................................................................

1]
(=]
=

Enefrgy in RSD
is ~30 TeV!

nVertexTracks
3
=

40
800

\J

600 30

3
400 20

. g SO SO O PP T OPPRRN

10

| Mﬂ”k
0n|r"||||||1'|nr|]|'rrl|u-‘

- 5 I P S e . i i i
T =B T O I O Tl N Y Y it 3l WU = =1y .+ 38 YN N T N M A A 0 T T T . R A

50 100 150 200 250 300 150 200 250 300

energy in PSD/149. energy in PSD/149.
S.Morozov, on behalf of INR RAS, Moscow The 3rd ICPPA, 2-5 October 2017, NRNU/MEPhI 11

200

TT T TTT ] TT T[T TT ] TTT TTTTT]TTT
° | | | | [ |

=

(=)



Hadron calorimeter (PSD) at NA61/SHINE

A.Senger
Fluka simulation for
Pb beam at rate 5x10* ions /sec
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PSD at future (NA61 beyond 2020)

Radiation problem

beam hole
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Hadron calorimeter (PSD) at NA61/SHINE

Centrality determination with

PSD1
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PSD at future (NA61 beyond 2020)

new PSD schematics..
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Hadron calorimeter (PSD) at NA61/SHINE

Centrality determination with

PSD1
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PSD at future (NA61 beyond 2020)

new PSD schematics..
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Hadron calorimeter (PSD) at NA61/SHINE PSD at future (NAG1 beyond 2020)

New fast and low noise read-out

ADCG64s electronics

FEE with new differential

outputs
64 channels FPGA based read-out board
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Hadron calorimeter (PSD) at NA61/SHINE PSD at future (NAG1 beyond 2020)

CBM: 10 MHz trigger rate

TRBvV3 - multi purpose time digitization board:

- 23 ps RMS TDC (FPGAs)

- up to 256 channels

- DAQ functionality

- fast data transfer via gigabit Ethernet

ToT board - front-end charge-to-Time-Over-Threshold
conversion:

- 8 MMCX inputs — 32 TDC channels on TRBv3 needed
- NINO chip based design
- threshold settings through TRB3 SPI protocol
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Hadron calorimeter (PSD) at NA61/SHINE

Summary:

- PSD has been designed and (will be) used at heavy ion experiments

- performance of PSD calorimeter has been tested widely at CERN SPS

- new fast electronics has been developed and tested with PSD:

1) ADC64s board (JINR, Dubna) + new FEE

2) ToT board (INR, Moscow) + TRB3 read-out
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Hadron calorimeter (PSD) at NA61/SHINE

Backup slides
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Hadron calorimeter (PSD) at NA61/SHINE

Energy scan of modules:
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