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Welcome to the South African scientific collaboration with CERN

Upcoming Event: Ten Years of SA-CERN Celebration November 19-21 2018

The SA-CERN programme is a national programme funded by the Department of Science and Technology and the National
Research Foundation to provide South African researchers, students, engineers and technicians with an opportunity to
participate in the world's premier and largest international research facility at CERN
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SA-CERN celebrated its
10t anniversary this
coming November 19t-
215t

Presenting at the event
plans for the next 10
years including
continued expansion of
the effort in the area of
technology transfer
and innovation.

iIThemba LABS is the
host of the SA-CERN
program






The Large Hadron Collider

SA’s contribution
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Physics with Heavy lons

In the early stages of the Universe; Quarks and gluons were reaming freely
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Particle Data Group, LBNL, © 2000. Supported by DOE and NSF

As the universe cooled down, they got confined and have remained imprisoned
ever since...




Heavy lon Collisions

with the

ALICE Detector
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ALICE detector upgrade

New Forward Interaction
Trigger (FIT) to replace
the VO and TO detectors

New Inner Tracking System (ITS)

H

e
Both based on Monolithic

Active Pixel Sensors
| (MaPS)

=

Muon Forward Tracker (MFT)

+ improved readout for TOF, ZDC,
TRD, MUON ARM

+ new Central Trigger Processor
+ new DAQ/Offline architecture



Z. Buthelezi

ALICE

A surprise: Observation of elliptic flow and other effects first
seen in heavy-ion collisions also in pp and p-Pb collisions

> Puzzle: is QGP in small systems?

> But no jet quenching seen in small systems

-Ongoing discussion

Quest:
"] study of particle production mechanisms in different collisions
systems
—Which mechanisms involved?
*Possible connection between hard and soft processes
—Production at QGP freeze-out
—Role of hadronic re-scattering phase
—Hadronization at high-p;



Are We happy with the SM?

1 The SM as it is does not solve a number of
fundamental questions/problems

dQuadratic divergences of the Higgs mass
 Higgs mass grows with scale of new physics

(1Does not explain the origin of the neutrino mass
dDoes not explain dark matter in the universe

JDoes not explain dark energy in the universe
* The universe expanding at an accelerated rate

(OHow about gravity?

Unification of fundamental interactions
UWhy three generations?

LEtc...



Multi-lepton anomalies in p-p collisions
Implications for LHC and future colliders
Connection with anomalies in Astro-Physics?
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Is the SM breaking down through
the leptonic sector?

o B(B - DWrp)

O Apparent violation of lepton flavor oY~ B(B — DY)

conservation in B-meson decays B(B* — K*utu")
Rk = B(BY =+ K'e'e)

=

JAnomalous magnetic moment of

the muon (also electron?) \EE. = BB S K.DE@ &)
- € -

QdMulti-lepton anomalies in p-p
collisions at the LHC (see above)
How about

_ Astro-Physics?
dElectron neutrino appearance at

MiniBooNE/LSND 0



Excesses in Astro-Physics consistent with DM annihilation into not so
heavy mediators. Includes leptophilic excesses, such as position rise
iIn PAMELA/AMSO02. Consequences for MeerKat/SKA, KM3NeT
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2010 - 2035
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Year \

Phase-Ill upgrade has been postponed to 25-27

Plans for next ten years include: contributing to the upgrade of the detectors,
expanding the student body and our technology transfer and innovation efforts.



Phase-Il (LS3) upgrade of ATLAS

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

. .}.

| ITk
SA oroid Magnets Solenoid Magnet{ SCT Tracker Pixel Detector TRT Tracker
contributions 14



Tech Transfer and
Relations with Industry

1Technology Innovation Platform
Presentation by Prof. Papka

JApplication of Classroom
Fundamentals in Industry

dPresentation by Rinae Nnduvheni (Deloitte)

Bridging the Gap between Industry and
Academia

dPresentation by Dingane Hlaluku (IBM)
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Structure of the
Workshop

16



Distinguished Foreign Lecturers

Prof. Kaoru Hagiwara Prof. Benjamin Fuks
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29 Jan 2020 30 Jan 2020 31 Jan 2020

0B:45 | Sesslon | (until 12:00) () ;7 - | 09:00 | Session 1N {until 12:30) ;- ||09:00 Session V {untd 12:30} ) 2
09:00 | Grastings from the DVC Academie - Prof. J.E. Crafford {University of Venda) () - 09:00 | Standard Model of Particle Physics Il and IV - Prof. Kaoru Hagiwars (KEK) () - 09:00 | New Physica Simulations at Collidars Il - Banjamén Fuks (Centre Natonal de la Recharche
Scientifiqua (FRI} () -
09:15 | Greetings from the Dean of the Faculty of Sciances - Prof. M. Potgister (University of Venda) 10:30 — Tea/Coffes - -
0 &7 = |[11:00 | New Physics Simulations at Calliders | - Benjamin Fuks (Cantre Mational de 2 Recharche 02:45 Mecan e T e e o T 2 -
Scientfiqua (FR) () -
08:30 | Gragtings from the Head of the School of Phyaica - Or Eric Maksta (Univeraity of Vienda) 2 10:30 --- Tea/Coffea —
P - 11:45 | Heawy lon Physies | - William Alexander Horowitz (University of Cape Town (ZA)) () 2 11:00 | The Technology and Innovation Platform - Faul Papka (Stellenbosch University) () 2
08:45 | Owerview and goats of the workshop - Alan Stanley Comell (University of Johannesburg (ZA)) - - "
Bruce Mellade Garcia (University of the Witwaterssand) () 2 of clas fur in indhestry - Mr Rinae Nnduvheni (Delaitte) () 2 -
10:15 —- Tea/Coffes Break —
10:30 | The Standand Model of Particla Physics | and Il - Prof. Kaoru Hagiwara (KEK) () e
12:00 - Luneh — 12:30 - Lumch — 12:30 — Lunch -
13:30 | Sessbon N {until 17:30) £ - || 14:00 | Sesslon IV (until 17:35) [ Y- || 14:00 | Session VI {until 17:45) (} -
13:30 | Fluctuating Open Heawy Flavour Energy Loss in & Strongly Coupled Flasma with Obaservables || 14:00 | BSM searches using SM measuremants! - Deapak Kar (University of the Witwatersrand (Z4)) () || 14:00 | Visualising Event Data from the Transition Radiation Datector in ALICE at CERM - Samashan
from RHIC and tha LHG - Mr Blessed Blessed Ngwenya (University of Cape Town) Wiliam 2 Perumal (University of Cape Town (ZA)) () o
Horowitz (University of Capa Town} () -
14:20 | Implementing a robust anti-QCD tegger with mass de-comelated |at image data - Mr Kokotla 14:15 |Gamma Iradiation of possible photecathede materials - Joyful Eima Mdhiuli {University of tha
13:45 | A siep-by-step analysis of the Equilibration of Hadron matter from the micrescopéc modal - Mr Rapetsoa (University of Venda (ZA)) () Pels ‘Witwatersrand (ZA)) (} 2
Thendo Emmanuel Nemakhavhani | U} () 2
14:35 -of & novel Machine Leaming approach for the search of heavy resonances with 14:30 | Assembly, quality checks and inatallation of the acintillator detector modules for phase | upgrade
14200 | Computation of the effective in the gauge-Higgs unification modeds - Alan Stanley topological features at the LHC - Salah-Eddine Dahbi (University of the Witwatersrand (ZA)) () of tha Tile Calorimater of the ATLAS expariment - Gaogalalwe Mokgatitswana (University of the
Comell (University of Johannesburg (Z4)) () - - Witwatersrand [ZA)) -
14220 | Searches for a ubiquitous U{1) pseudo-scalar at fubwre lepton colidars - Ma Lara Mason 14:50 TEIBﬂI'Ig the aearch for new resonances in the di-photon channel with topological requiremeants on 14:45 | CONTRIBUTIONS TO THE DEVELOPMENT OF THE OFF-DETECTOR ELECTROMICS FOR
(Univarsity of Johanneaburg/IPNL) () e tha production of the Standard Model Higgs boson at the LHG - Mr Nalamotse Joshua Choma THE PHASE-Il UPGRADE OF THE ATLAS TILE CALORIMETER - Mpho Gift Doctor Gololo
{University of tha Witwatersrand (ZA)) () - {University of the Witwatersrand (ZA)) [} 2
14235 | Measuring the 1WZ process with full Run-Il ATLAS data - Benjamin William ‘Wasren (University
of Cape Town (ZA)) - 15:05 | An Alternative to Monta Carlo Generators with Daep Generative Models - Mr Thebang Lebese 15:00 Dawlopmamufhmhsmmmmwdmmmmdmmmmﬁh
{University of tha Witsatersrand (ZA)) () - ATLAS datector - Mr Danial Edwards (University of the Witwatarsrand) () P
14:50 - TeaCoffes -
15:20 | Applications of Wealdy-Supandsed Machine Laarning Technigues in the Search for New Bosons 15:15 | DAQ software implementation in the TilaCal ALTI Module - Mr Humghey Tlou (University of the
1520 | Top Tagging Using Spatial Disribution of Subjets - hs Danielle Wilson (Unwversiy of the Focusing on Diepton Final States &t the ATLAS Experimant. - Mr Benjamn Lisbarman (Universiy Witwatersrand (ZA)) () 2 -
Witwatersrand) () Q- of the Witwatersrand (ZA)) {1 o -
15:35 | Consiraining Steaith SUSY with iluminated fat jets at tha LHC - Marvin Fiores (University of the | 15,35 e 16:30 =Toedsoles =
Witwatersrand (ZA)] () 2 - = 16:00 | Low Voltage Power Supply production, hardware upgrade and testing for the ATLAS TileCal
16:05 | Searching for heavy scalar resonances in the LHC run 2 dataset in the 3Z\gammas final states Front-End Electronics aystem - Mr Edward Khomotso Mikadimeng (University of the
1550 | Dark Matier 5 1 uming Som-vizlbie jota - Sukanya Sinha (Universty of Wit rand) 0 :E.Tﬁ rr:]t‘;dmn laarning techniques. - Ntsoko Phuti Repheeha (University of the Wrma‘haramn‘l; ‘Witwaterarand (ZA)) (} -
2 - 16:15 |Charactarization and Functonalty of Burn-in station for the ATLAS Tile Calarimeter Low Voltege
1605 | El nE In Danee anvi artt In ATLAS - Lawrenca Davou Chrisiophar {University of tha 16:20 | Application of Machine Learning to sateliite data - Mr Ayanda Thwala (Univarsity of Eswatind) () Power Supplies. - Thabo Jamea Lepota (University of the Witwaterarand (ZA)) 2
Witwatersrand (Z&)] () - -
16:30 | Testing of new low-voltage power supplies for the ATLAS tile-calorimeter front-and electronics -
1620 T — duction of o atthe LHC - Broce Mallado Garcla 16:35 mﬁﬁxzﬂrrmwmmém: {I;;}:I?h{amnﬂ in association with $b% jets - Esra Mohammed Ryan Pater Mckenzia (University of the Witwatersrand (ZA)) (} 2
{University of the Witwaterssand) () 2 - el
16:45 | Heat Transfer | «of & Thermal Interface Material for Heat Sink Applications Using
- . 16:50 | Bac -determination of the contral region of the $R\vightarrow SHrightarrow Carbon Nanospheres. - Othmane Mouane () =
16:40 | The anomakous of multi-leptons and its impact on the measurament of $Whs s
production at the LHC - Yesenia Hemandez Jimanaz (University of the Witwatersrand (ZA)) () ﬂlﬁ"m&mm%l?? ATEAR dotackor M Abdual=zar Radol Mobarsr ad {Ghinse
e my - 17:00 | Bridging the gap between industry and acadamia - Mr Dingana Hlaluku (IBM) () 2
16:55 | An exploration of the anomaloes 1V rate at the LHG - Stefan von Buddenbrock (University of

the Witwatarsrand (ZAJ) () P
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Proceedings due March 15t 2020

Follow successful experience with previous
editions

Conference Series

Thank you for contributing your paper to the proceedings of the High Energy Particle Physics Workshop
(HEPPW2015).

The proceedings have just been published as Volume 645 of Joumnal of Physics: Conference Series — an open
access journal from IOP Publishing.

To increase the visibility of your research, share the link to your paper with your colleagues.
The URL of your paper is

http://dx.doi.org/10.1088/1742-6596/645/1/012027 19



Experimental
Particle Physics

Understand ugl 2 measurements and
searches at the Large Hadron Collider

Deepak Kar

Particle physics book

for beginners in the field,

published by Institute of
Physics, UK

The book!

Book launch
held on 4th October



