10th anniversary of the discovery of the Higgs boson, from Africa

July 4, 2022
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Selected contributions from the CERN Non-Member Countries

Oumar KA

Senegalese Physical Society

And
Cheikh Anta Diop University, Dakar, Senegal




2012... Africa and CERN
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MEMBER STATES

Austria 118
Belgium 152
Bulgaria 53
Czech Republic 194

Denmark 74

Finland 106 /

France 878 5 -

Germany 1282 . N |

Greece 110 oy °““m \
Hungary 56 .' . : :

Italy 1387
Netherlands 173
Norway 84
Poland 231
Portugal 124
Slovakia 58
Spain 347
Sweden 86
Switzerland 380
United Kingdom 799

6692

CANDIDATE FOR OTHERS Chile 6 Georgia Morocco
ACCESSION " ” China 117 Iceland | New Zealand 9
i rgentina China (Taipei) 70 Iran 21 Oman I
},’,SS,ERVERS 149 Romani i Armenia 15 Colombia 9 Ireland 9 Pakistan 20
Japan 230 Australia 33 Croatia 22 Korea 96 Peru 2
Riidcia 358 | ASSOCIATE MEMBER § Azerbaijan 2 Cuba 3 Lithuania 13 Saudi Arabia 3
Turkey 95 IN THE PRE-STAGE Bela{us 21 Cyprus 9 Malta | Slovenia 36
USA 1788 TO MEMBERSHIP Brazil 105 Egypt 10 Mexico 45 South Africa 25
3 m 2 @ ISsral;a} % Canada 160 Estonia 17 Montenegro | Thailand 5

erbia

Distribution of All CERN Users by Nation of Institute on 3 September 2012

Tunisia
Ukraine
Venezuela

949

T.FY.R.OM.




2012... Africa and CERN

Distribution of All CERN Users by Nationality on 3 September 2012

6833

MEMBER

STATES

Austria 128
Belgium 117
Bulgaria 85
Czech Republic 196
Denmark 68
Finland 95
France 841
Germany 1247
Greece 172
Hungary 68
[taly 1748
Netherlands 152
Norway 68
Poland 284
Portugal 127
Slovakia 88
Spain 371
Sweden 76
Switzerland 221

United Kingdom 681

OBSERVERS 2581

India 230
Japan 253
Russia 978
Turkey 126

USA OTHEBS Bosnia & Herzegovina 2 Cuba 6 Ireland 22 Malta 2 Peru
Afghanistan I Brazil 100 Cyprus 14 Jordan 2 Mexico 66  San Marino
CANDIDATE FOR Albania 2 Cambodia I Ecuador 3 Korea, D.PR. I Moldova I Saudi Arabia
ACCESSION Algeria 12 Cameroon 1 Egypt 11 Korea Rep. 119  Montenegro 2 Senegal
Romania 125 Argentina 19 Canada 138 El Salvador 1 Kuwait 1 Morocco 11 Singapore
Armenia 23 Cape Verde 1 Estonia 14 Latvia 1 Nepal 3 Slovenia
ASSOCIATE MEMBERS | Australia 25 Chile 7 Georgia 34 Lebanon 10 New Zealand 7 South Africa
IN THE PRE-STAGE Azerbaijan 6 China 266  Gibraltar I Lithuania 17 Nigeria I SriLanka
TO MEMBERSHIP Bangladesh 4 China (Tapei) 46 Iceland 2 Luxembourg 3 Oman | Syria
Israel 65 Belarus 39 Colombia 33 Indonesia I Madagascar I Pakistan 38  Thailand
Serbia 43 || Bolivia 2 Croatia 30 Iran 27 Malaysia 7 Palestine (OT). 4  TEYROM.
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Tunisia 7
Ukraine 51
Uzbekistan 2
Venezuela 11
Viet Nam 10

Zimbabwe 2

1364




2020...

Distribution of All CERN Users by Location of Institut
o

Africa and CERN

e on 27 January 2020
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Distribution of All CERN Users by Nationality on 27 January 2020

|

MEMBER STATES

Austria 86
Belgium 145
Bulgaria 40
Czech Republic 246
Denmark 43

MEMBER STATES

Finland 85 7 149

France 832 )

germ"“‘y 1 22;‘ Austria 95
ireece 1 .

Hungary 74 Belglum 113

Israel 71 Bulgaria 71
Italy 1 498 Miggd . n
Netherlands 180 Czech chubllc 216

Norway 86
Poland 298

Denmark 52

Porlugal 88 Finlal]d 72 . R !
Romania 115 France 778
Serbia 38 .
Slovakia 75 Gcnnany 1177
‘meﬂ :38 Greece 216
b ASSOCIATE
Sw'itzerlapd 364 MEMBERS IN Ilungary 77
United Kingdom 944 B THE PRE-STAGE Israel 59
TO MEMBERSHIP Italy 1 856
Cyprus 13 -
Simema 21 Netherlands 170 0
ASSOCIATE Norway 59
MEMBERS OTHERS Canada Iceland 3 Malta Poland 311
Croatia Chile Indonesia 8 Mexico olan .
India Algeria China : Iran 11 Mongolia Portueal 04 -
Lith‘u'mi'l OBSERVERS Argentina Colombia Ireland 7 Montenegro = )
Pakistan Japan 245 Armenia Cuba Jordan 1 Morocco Romania 144
. pan y Australia Ecuador Korea 143 New Zealand Serbia 49
Turkey Russia 1071 . : ¢
Ukraine USA 1 960 Azerbaijan Egypt Kuwait 2 Oman \ . "
¢ ' Bahrain Estonia Latvia 2 Peru Slovakia 128
Belarus Georgia Lebanon 15 Puerto Rico Spain 405
3 276 Brazil Hong Kong Malaysia 9 Singapore g?\e den 74 -
. N -
Switzerland 204 1

United Kingdom 729

oBSERVERS 2 506

Japan 274
ASSOCIATE Russia 1126
MEMBERS IN USA 1106
THE PRE-STAGE
TO MEMBERSHIP
Bolivia 2 Egypt 26 lIreland 14 Montenegro 8 Saint Kitts Uzbekistan 3
Cyprus 21 OTHERS Bosnia & Herzegovina 2 El Salvador 1 Jamaica 1 Morocco 26 and Nevis 1 Venezuela 10
Slovenia 33 Bostwana 1 Estonia 16  Jordan 2 Myanmar 1 Saudi Arabia 2 Viet Nam 10
Albania 4 Brazil 121 Georgia 54  Kazakhstan 12 Nepal 8 Senegal 1 Yemen 1
. Algeria 8 Burundi 1 Ghana 1  Kenya 1 New Zealand 6 Singapore 4 Zambia 1
AS,SO(’I,A'I‘,E 770 Achmina 22 Canada 155 Gibraltar 1 Korea 161 Nigeria 2 South Africa 54 Zimbabwe 1
MEMBERS Armenia 18 Chile 21 Guatemala 1 Kyrgyzstan 1 North Korea 3 Sni Lanka 6
Croatia 47 Australia 28 China 569 Hong Kong 1 Latvia 4 North Macedonia 2 Sudan 2
India 367 Azerbaijan 7 Colombia 35 Honduras 1 Lebanon 23 Oman 1 Syria 2
Lithuania 31 Bahrain 3 Congo 1 Iceland 5  Luxembourg 3 Palestine 7 Taiwan 47
Pakistan 63 Bangladesh 5 Costa Rica 1 Indonesia 11 Malaysia 19 Paraguay 1 Thailand 24
Turkey 162 Belarus 49 Cuba 16 Iran 46  Malta 5 Peru 6 Tunisia 5
Ukraine 100 Benin | Ecuador 11 Iraq 1 Mexico 80 Philippines - Uruguay | 1 822




ASP alumm @ CERN...

Abdul Rahim Umar - Ghana

e Diallo Boye - Senegal ASP2014 alumnus
Last Feremenga - Zimbabwe ASP2012 alumnus Currently a PhD student in the USA
ASP2010 alumnus .
ATLAS Member: 2012 -2017 Currently postdoc at Brookhaven National o=
ot Laboratory (BNL) based at CERN CERN summer student v.vor'kmg in the ATLAS
TDAQ team when the Higg's particle was
T 4 4 (n discovered
bl coniaca D coB Aot cet oo Data acquisition, monitoring and control in real
. : Beyond Standard Model searches: H/S A
Chilufya Mwewa - Zambia : .
(Higgs or a Scalar) decaying to two Z dark
ASP2010 alumnus .
| which decays each to two leptons, and
Currently postdoc at Brookhaven National Laboratory e 3t h hi :
(BNL) based at CERN Prospect for 1.1m1.ts. on the l.)ranc ing ratio of
the Higgs to invisible particles for the HL-  Anne Evelyn Dabrowski (South-Africa)
Between 2012 and 2020, associated with CERN as an LLHC Every-edition alumnus /| ASP 10C
e i e R Involved in some hardware activities Staff physicist at CERN on the CMS Experiment
postdoc registered with the University of Cape Town : 2 :
| ' in the Detector Applications Section
Clent v otk Deputy Upgrade Coordinator of CMS for HL-
- Fiducial and differential cross-section measurement o LHC and former project manager of the CMS
of same-charge WW boson production using 139 e Beam Radiation Instrumentation and
fb-1 collected by the ATLAS detector ASP2014 alumnus Luminosity Project
- Studies on same-charge WW boson polarizations Currently a PhD based CERN Africa: a L1 manager on the CMS experiment

- Commissioning and day-to-day operations of the
ATLAS Liquid Argon calorimeter
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Africa and CERN
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MEMBER STATES

Austria 86
Belgium 145
Bulgaria 40
Czech Republic 246
Denmark 43
Finland 85
France 832
Germany
Greece 147
Hungary 74
Israel 71
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Romania 115 v e
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Spain 350
Sweden 100
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TO MEMBERSHIP

Cyprus 13

Slovenia 21

ASSOCIATE
MEMBERS

Croatia
India
Lithuania

South Africa 80
Sri Lanka 8
Taiwan 55
Thailand 18
U.AE. 2

Malta
Mexico
Mongolia
Montenegro
Morocco
New Zealand
Oman

Peru

Puerto Rico
Singapore

OTHERS Canada Iceland
Chile Indonesia
China Iran
Colombia Ireland
Cuba Jordan
Ecuador Korea
Egypt Kuwait
Estonia [Latvia
Georgia Lebanon
Hong Kong Malaysia
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Algeria 3
Argentina 16
Armenia 13
Australia 23
Azerbaijan 2
Bahrain

Belarus

Brazil
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Japan 245
Russia

Pakistan
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Ukraine
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Distribution of All CERN Users by Nationality on 27 January 2020

MEMBER STATES

7149
Austria 95
Belgium 113
Bulgaria 71
Czech Republic 216
Denmark 52
Finland 72
France 778
Germany 1177
Greece 216
Hungary 77
Israel 59
Italy 1 856
Netherlands 170
Norway 59
Poland 311
Portugal 94
Romania 144
Serbia 49
Slovakia 128
Spain 405
Sweden 74 L Lo
Switzerland 204 \\' i

United Kingdom OBSERVERS 2 506

Japan 274
ASSOCIATE Russia 1126
MEMBERS IN USA 1106
THE PRE-STAGE
TO MEMBERSHIP

Bolivia Egypt Ireland 1 Montenegro Saint Kitts Uzbekistan

Cyprus 21 OTHERS Bosnia & Herzegovina El Salvador Jamaica Morocco 2 and Nevis Venezuela
Slovenia 33 Estonia Viet Nam

Saudi Arabia
Senegal
Singapore
South Africa
Sri Lanka
Sudan

Syria
Taiwan
Thailand
Tunisia
Uruguay

Jordan
Kazakhstan
Kenya
Korea
Kyrgyzstan
Latvia
Lebanon
Luxembourg
Malaysia
Malta
Mexico

Bostwana
Brazil
Burundi
Canada
Chile
China
Colombia
Congo Iceland
Costa Rica Indonesia
Cuba Iran
Ecuador Iraq

Myanmar
Nepal

New Zealand
Nigeria
North Korea
North Macedonia
Oman
Palestine
Paraguay
Peru
Philippines

Yemen
Zambia
Zimbabwe
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Albania
Algeria
Argentina

Georgia
Ghana
Gibraltar
Guatemala
Hong Kong
Honduras

ASSOCIATE

MEMBERS 770
Croatia 47
India 367
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Armenia
Australia
Azerbaijan
Bahrain
Bangladesh
Belarus
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Lithuania 31
Pakistan 63
Turkey 162
Ukraine 100
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HBD20... HBD10 redux ?



Towards HBD20...

+ Invite African students to build

connection with CERN + Mentors / Role models
o CERN Summer Student Programme - African alumni can be role models for young
(Member and Non-Member State) Africans
o CERN non-Member State Postdoc

Fellowship Programme (Theoretical

Physics)
ysics * CERN - SA & other models

+ International Masterclasses

e ACP2021 contribution from Uta Bilow
and Kenneth Cecire



Towards HBD20...

7 PISCOVERED WHAT

NOTHINGNESS
IS MADE oF ! >




Towards HBD20...

More and more African countries are showing interest in launching satellites
Why not high energy physics ?

Return-on-investment: potentially high because development of trans-
disciplinary expertise beyond physics (HPCs, big data, ML, DL,
accelerators,...)

Worldwide LHC computing grid : what with HL-LHC

NSF : a $25 million effort to help tackle the torrent of data from the High-Luminosity LHC

IRIS-HEP (Institute for Research and Innovation in Software for High-Energy Physics):

- brings together multidisciplinary teams of researchers and educators from 17 universities in the US
- each university will receive $5 million per year for a period of five years

- focus on developing new software tools, algorithms, system designs and training the next generation of users.



Towards HBD20...

Africas should get involved in big international projects
- EIC (“entry fees” for an African country US$1 million ?)

- Fusion energy



Thank you !




