SA-ATLAS

Basic Scientific Research for Sustainable Development Goals

Deepak Kar on behalf of James Keaveney (Coordinator, SA-ATLAS)
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Basic scientific research 1s the most
powerful driver of economic growth

IMF Report on Research and Innovation to boost long -term growth



https://www.imf.org/-/media/Files/Publications/WEO/2021/October/English/ch3.ashx

Innovation is at the heart of basic
sclence research, and developing
new methods and techniques to solve
long standing problems represents
just that &



Thetype of R&D matters

Increased R&D spend has largely been in the private domain, focusing on applied research

Innovations, occur not in a vacuum but draw on the stock ajdasic scientific knowledge.

0 Invention of the cardiac pacemaker required a scientific understanding of both
human anatomy and electronics

o | AEWgqUHSUYGYN! WyYUW! Yl Wt dc¢cl qG6eYUWet I+ W BiRWt WYUWERUt ql

o extraordinarily rapid development of COVIEL9 vaccines, based on decades of
prior basic scientific research with massive economic payoff

CInnovation) — CProductivi@ —- [Growth] ?

IMF Report on Research and Innovation to boost long -term growth



https://www.imf.org/-/media/Files/Publications/WEO/2021/October/English/ch3.ashx

Conclusions of Report:Basic scientific research is a key driver of innovation

nA 10% increase In domestic (foreign) basic research Is estimated to raise productivity by about 0.3
(0.6)%.

n International knowledge spillovers are more important for innovation in emerging market and developing
economies than in advanced economies.

n Easy technology transfer, collaboration, and the free flow of ideas across borders should be key
priorities.
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CInnovation) — (Productivi@ — [Growth]

IMF Report on Research and Innovation to boost long -term growth



https://www.imf.org/-/media/Files/Publications/WEO/2021/October/English/ch3.ashx

International co-operation is a
building block of particle Physics,
and CERNOs founding princ
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EXPE RIMENT

ON CERN'S LARGE
HADRON COLLIDER

Discover 30 years of scientific
accomplishments by ATLAS




BUILDING A
TITAN OF
SCIENCE

1892-2008

Taking ATLAS from dream to
reality required unprecedented
levels of international scientific
co-operation.




T Nobel Foundation. PF ovisa Engblor

THE NOBEL PRIZE IN PHYSICS 2013

Francois Englert Peter Higgs
Prize share: 1/2 Prize share: 1/2

"for the theoretical discovery of a mechanism that contributes to our
understanding of the origin of mass of subatomic particles, and which recently
was confirmed through the discovery of the predicted fundamental particle,
by the ATLAS and CMS experiments at CERN's Large Hadron Collider".
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BIG BANGS,
BEAMS &
BOSONS

2008-2015

The LHC era begins! Record-breaking
particle collisions lead to the
discovery of a long-sought particle.



PARTICLE

HUNTING
AT 15 TEV

2015-202]1

The second run of the LHC brought
with it a new era of searches and

precision measurements for
ATLAS physicists.



' PUSHING
' THE ENERGY
{ FRONTIER

2021 AND BEYOND

The ATLAS experiment begins its third
operation period at a record-breaking
13.6 TeV collision energy. In parallel,

4 ATLAS prepares for the High-Luminosity
> "ﬁ upgrade of the LHC (HL-LHC).




Basic EFERIJUH |

25m

Toroid magnets

Muon chambers Solenoid magnet

forward calorimeters
Pixel detector

LAr electromagnetic calorimeters

Transition radiation tracker

Semiconductor tracker

ATLAS Detector -

log size (PB)

Tile calorimeters

LAr hadronic end-cap and

Junl 1Jhue-BdgdXéchdbiayg aqg R U N

m

ATLAS BIG Data

Big Data sizes

140 M hours/day
of streaming (1 GB)
71k B e-mai
2020/10 - 2021/
500 EB
(total) : \
g 100 T objects stored 7
51.1k PBly wice in S3 up to 2021 (5 MB)
60k B spam 1.9k PBly transfers in 2018 z: shared in 2021 data expected in 2026 40k EBlyr
5.4k PBly : : el
e-mails(5 KB) (2 MB)
3 YouTube 30+ B web pages LHC real s P
o 733pply " 202t (215MB) A 2°< 800 PBly
98.83 M new users AN HL-LHC Monte Carlo
TRy £R8 BRIy +1.17 M paid subs in 2020 T 252PBly ()  240/PBly data expecied iy 2029
(1.5 GB and 500 GB, respectively) | 269 PBly
720k hours/day
of video uploaded (1 GB) 62 PBly 65k picsimin. 8PBIY | HC Monte Carlo
shared in 2021 data in 2018
(2 MB) © Luca Clissa (2023)
Streaming Storage Production

data sources
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ATLAS Composition

BasicERARIJURIIuI Jhue RI 131 KOé ¢ KOt Y a h KOY 'n KOq 6 1J O

177 Institutions
from 40 countries

156 Institutes (single)

21 Clusters (T1 Institutes in Clusters)
16 Associate |nstitutes

243 Institutes

14 Technical Associate Institutes

Active ATLAS Members

Scientific Authors

PhD Students

Master / Diploma Students

{Phemiciice, Eagiessre, Teckrican, Stedence, Adminmraton)

With PhD, contributing to ME&D share
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Argentina Netherlands N,

Armenia Norway ﬁtﬁr

Australia Palestine » -/

Austria Philippines ‘

Azerbaijan Poland

Brazil Portugal '

Canada Romania \

Chile Serbia

China »
o

Slovakia
Colombia Slovenia
Czech Republic South Africa
Denmark Spain

France Sweden
Georgia Switzerland
Germany Taiwan
Greece Tarkiye
Israel UAE

Ty UK Collaboration

Mongolia CERN 177 institutions (253 institutes) from 40 countries .
Morocco JINR | IﬂT LAS
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Compostion of SA-ATLAS Students

SAATLAS Size & Shape

A Institutions T 6*
A Principal Investigators- 11
A Postdocs - 5

A Students - 39
A ~10% increase on 2023
A healthy spilt between PhD and MSc.
A diverse cohort

B MSc ®mPhD

Compostion of SA-ATLAS Students
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SA-ATLAS T Leading Basic Science

Diverse, high-profile contributions

Alop quark physics

2023 winter conferences

physics results

ATLAS confirms mild tension in production of top-quark
pairs with a W boson

top quark 24 March 2023 | By ATLAS Collaboration

Aeonstraining electroweak couplings and subtle new physics JHEP 07 (2023) 033

Aovel top mass measurements using J/Psi ANA-TOPQ-2018-19

Movel searches for Dark Matter
Asemi visible jets arXiv:2305.18037

Asearches for new bosons, exotics, Higgs decays

Physics Briefing

LHCP 2023
new physics
dark matter,
physics results

Not a jet all the way: is dark matter hiding in plain sight?

26 May 2023 | By ATLAS Collaboration

What happens if dark-matter particles are produced inside a jet of Standard-Model
particles? This leads to a novel detector signature known as semi-visible jets! The
ATLAS Collaboration has come up with a new search for semi-visible jets, looking
for them in a general production mode where two protons interact by exchanging
an intermediate particle, which is then converted into two jets.

ANA-HDBS-2018-55, ANA-HDBS-2021-13, ANA-HDBS-2021-30, ANA-HIGG-2021-05,

ANA-EXOT-2023-10

ANew Physics searches using dibosons

AHigh mass resonances search using Z/gamma ANA-

AHiggs (VH(H->bb)) STXS optimisation
AANA-HIGG-2020-20 Eur. Phys. J. C 81 (2021) 178

HDRS-2021-12

Physics Briefing

Higgs boson
physics results

run 2

Higgs seminar 2020
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95 % CL upper limit on 6(gg - H —» Z Z, — 4l) [fb]
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Measuring the beauty of the Higgs boson

7 April 2020 | By ATLAS Collaboration

Two years ago, the Higgs boson was observed decaying to a pair of beauty-quarks

(H—bb), moving its study from the “discovery era” to the “measurement era”. By

measuring the properties of the Higgs boson and comparing them to theoretical

predictions, physicists can better understand this unique particle and, in the process,
search for deviations from predictions that would point to new physics processes beyond

our current understanding of particle physics.
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https://link.springer.com/article/10.1007/jhep07(2023)033
https://atlas-glance.cern.ch/atlas/analysis/analyses/details?ref_code=ANA-TOPQ-2018-19
https://arxiv.org/abs/2305.18037
https://atlas-glance.cern.ch/atlas/analysis/analyses/details?id=6008
https://atlas-glance.cern.ch/atlas/analysis/analyses/details?ref_code=ANA-HIGG-2020-20
https://link.springer.com/article/10.1140/epjc/s10052-020-08677-2
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Tile calorimeters

5 LAr hadronic end-cap and
forward calorimeters
Pixel detector

LAr electromagnetic calorimeters

B

Toroid magnets

Solenoid magnet
Semiconductor tracker

A SA-ATLAS plays a key role in operations with a strong international reputation

Transition radiation tracker

Muon chambers

A Maintenance activities in radiation-controlled environments.
A Experts on-call for high- speed electronics and detector control

systems.
Alnvaluable leadership skills in an international environment

N4
NN




