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ll®  NAT—QCD Physics at FAIR/GSI

Explore properties of strongly interacting Investigate the nature of the
matter under extreme conditions strong force at the quark level




NA1 — QCD Physics at FAIR/GSI

1. Progress made during the year towards the objectives

Task 1: Front-end electronics, DAQ and Online
Task 2: Demonstrator

Task 3: Data analysis challenge

Task 4: Outreach and education

Selected highlights

STRONG-2020 Annual Meeting, November 8-9, 2021



SRG Progress in Task 1 — Front-end electronics,

DAQ and Online

ToASt : a 64 channels readout ASIC for silicon strip detectors in - | p = d =
0.11 ym CMOS technology ) :

[G. Mazza et al. IEEE NSS MIC October 2021]

»64 input channels

»>Time of Arrival (ToA) and Time over Threshold (ToT)
measurements

»Master clock frequency : 160 MHz

»>Region : groups of 8 channels with local FIFO

»Second level FIFO buffering for the 8 regions

»Two output serial links at 160 Mb/s

»Serial configuration protocol at 80 Mb/s

> Full SEU protection via Triple Modular Redundancy
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DAQ and Online

A feature-extraction and pile-up reconstruction algorithm for

the forward-spectrometer EMC of the PANDA experiment

[M. Preston et al. NIM A (2021) 165601]

Combination of optimal filter (OF) with constant fraction
discriminator implemepte_d in VHDL for the SADC

s qv

Parmnda
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SIRENG Progress in Task 1 — Front-end electronics,

DAQ and Online

Front-end Electronics and DAQ Workshop October 2021 =
parnda

fpaa
fais:

: Event Building
DC Firmware Method 1: Add by time window

Data receivers region:

* Logic common to all DCs (configurable num. of links)
Common link type and protocol MVD || H ’ H H ’H H | ’ HH H H H’ H |
Unified interface to Preprocessing region

Preprocessing region:
* Fixed, unified data in and out interfaces STT {0000 OO0 )00 A R 00 01

wv s 4
.g e Beresios Region available to Subsystem devs. Event 1 Event 2 Event 3
=
Q
(7} Data transmitters region: . . .
8o Preprocessing e Logiccommon to all DCs {configurable num. of finks) « Event start and stop time from fast detectors (in this example MVD)
T »  Unified interface to Preprocessing region : : ;
§ R s « Data from slow detectors added with time window (e.g. -10 ns / +250 ns for STT)
o . ; ; ;
3 Data Transmitters » Overlapping events > remove hits from previously reconstructed events
Supporting services: . . i
+  Control and monitoring » Alternative continuous processing
* SODANet
ATCA management ‘ ' J U LI c H
Mitglied der Helmholtz-Gemeinschaft Seite 12 Forschungszentrum



STMR@NG Progress in Task 1 — Front-end electronics,

DAQ and Online

Front-end Electronics and DAQ Workshop October 2021

Alveo US50 / USOLV - Low Profile Acceleration Card

Invited Speaker: Mario Ruiz (X|I|nX) _
Feature Alveo U507/ US0LV
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Progress in Task 2 — Demonstrator

June 2021 mCBM@SIS18

The mCBM exp ‘riyﬁent .
at GSI/S1S18/*&5
June jﬁ/, 2024/ (s
/ ;
I

»mCBM experiment at SIS18
CBM full-system test, involving pre-series and
prototype detector modules of all CBM subsystems

> High-rate detector tests performed in February - May 21 =

» Final configuration of the DAQ / data transport system
successfully tested with beam in June/July 21

N i
Month in 2021 beam ion Energy, AGeV target rate per spill | duration, sec
March 208Pp (67+) 1.06 Ni 2 x 10° 10
May 124X e (46+) 1.3 Ni 3 x 10° 10
STRONG-2020 Annual Meeting, November 8-9, 2021 June '°0 (8+) 2 Ni 10" 10




SG Progress in Task 2 — Demonstrator

The mCBM experiment at SIS18
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Progress in Task 3 -

(Multi)-strange hyperons reconstruction at CBM

CBM simulation, Au+Au collisions @ 12A GeV/c

I. Selyushenkov, Mini-symposium “Hyperons@FAIR, Oct. 2021

Data analysis challenge

Example of A reconstruction via A — pm
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yBgn) Progress in Task 3 — Data analysis challenge

»PANDA Phase One paper, Eur. Phys. J.
A 57, 184 (2021)

»Outline of physics programme for the detector setup at the
time of the delivery of the first antiproton beams at HESR

Fundamental Question PANDA Physics Pillars

Nucleon Structure
QCD in /’
Confinement Domain \

Strangeness Physics
pp and pA e 9 y
interactions
/ Charm and Exotics

Fundamental symmetries Hadrons in Nuclei

--

panrnda

STRONG-2020 Annual Meeting, November 8-9, 2021

» The potential of A and =~ studies with PANDA at
FAIR, Eur. Phys. J. A 57, 154 (2021)

» Study of excited = baryons with the PANDA
detector, Eur. Phys. J. A 57, 149 (2021)

2
M(E 1) [GeV/c?]



SRG Progress in Task 4 — Outreach and education

Limited due to Covid-19 restrictions
“Maus-Tag” October 3
Real-world stories instead of television

34 kids split into 10 groups

»Presentation of PANDA and strong interaction
»Explanation of the electromagnetic calorimeter
»Lab visits

»Model of a linear particle accelerator

»FAIR drone videos: https://www.youtube.com/watch?v=Y82ZeLH1vZs
»Hands on: Turning lemons into batteries

Model of linear accelerator as a game
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2. Deviations from planned objectives and tasks, and

their impact on the progress of the Work Package

Task 1: Front-end electronics, DAQ and Online

» delays in production and test of electronics

»ToAST ASIC: Expected in July, delayed to October
due to fab overload

»Data Concentrator delayed due limited resources at
the company, delay in PCB

» Shortage of electronic components: price increase and

delivery times of up to 1 year for FPGAs, controllers
and even simple buffers

» plan to catch up in order to reach the objectives
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Task 2: Demonstrator
»mCBM@SIS18 experiment

» Travel restrictions, thus local personnel increased
(funding adjustments)

» Objectives will be reached
»Demonstrator at COSY/Julich
»Delays in preparation due to restricted lab access
> Try to reach goals in 2023
Task 3: Data analysis challenge
»Work independent of location, no major delays
Task 4: Outreach and education

> Limited possibilities for on-site events, increase
efforts once pandemic restrictions are gone



3. Deliverables and milestones

Deliverables (May 2023):
Technical reports and user manuals

Repository of software components

Milestones (November 2020):
Repository — software released (done)




