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Archeology of our Unwerse -

the mystery\ of mat;er space and tlme
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Our Universe ..... How did it evolve after BB?
What is it made of?

13.7 Billion Years

> Today
1048 cm = 10°000°000°000‘000°000°000‘000‘000°000 cm



Dimensions in Physics

Big bang

A= P,
AUGER

Argentina




@ Dimensions in Physics

Quarks

Nucleus &

[<)
Electron

‘ MAGIGC -

Study physics laws of first moments after Big Bang L%EalTa‘mh

increasing Symbiosis between Particle Physics, i
Astrophysics and Cosmology

VLTN Chile



(2001)
COBE (1989)
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& b LHC:

Experiments in Astrophysics & Cosmology

~300°000 years
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10 Protons:aer bunch
~ 3000 bunches

collisions: 40-10° per second

’ .



‘ LHC: Exploration of a New Energy Frontier

Physics exploitation for
the next 20 years

4

o e The LHC will illuminate a new
Sy s landscape of physics, possibly
N G e answering some of the most
.+ 7= = fundamental questions in modern

o Ay '\f s\ . ooy physics, like for example:
‘-Innoxi‘ativ‘e’te'c:‘hriologiehggyglp (o[

What are the particle(s) that make up ; _
the mysterious ‘dark matter’ inour =~ - - :“gs = =
Unilvarse? Sl oo -
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Distribution of All CERN Users by Nation of Institute on 27 June 2011
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MEMBER STATES

AUSTRIA
BELGIUM
BULGARIA
CZECH REPUBLIC
DENMARK
FINLAND
FRANCE
GERMANY
GREECE
HUNGARY ,
ITALY . 40 { OTHERS
NETHERLANDS L N ARGENTINA 2 LITHUANIA
NORWAY 3 ARMENIA 2 CYPRUS 5 MADAGASCAR
POLAND > § AUSTRALIA EGYPT 6 MALTA
PORTUGAL ‘ . INDIA N AZERBAUJAN ESTONIA MEXICO
SLOVAKIA 3 ISRAEL BELARUS GEORGIA MONTENEGRO
SPAIN 33¢ JAPAN BRAZIL ¢ GHANA MOROCCO
SWEDEN RUSSIA CANADA HONG KONG NEW ZEALAND
SWITZERLAND 356 TURKEY ° CHILE 3 ICELAND 3 PAKISTAN
UNITED KINGDOM 732 USA CHINA IRAN PERU
CHINA (TAIPEI) 53 IRELAND 3 QATAR
COLOMBIA 13 KOREA 3 ROMANIA
CROATIA 15 LEBANON SAUDI ARABIA

SERBIA
SINGAPORE
SLOVENIA
SOUTH AFRICA

w

THAILAND
FYR.O.M.
TUNISIA
UKRAINE
UZBEKISTAN

394
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=+~ —\\orld’s largest Particle Physics_Laboratory:
“*>10’000 Scientists from ~70 countries use CERN's large infrastructures
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Today:
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~~World’s largest Particle Physics_Laboratory:

Founded

MEMBER STATES §632

AUSTRIA 113
BELGIUM 112
BULGARIA 87
CZECH REPUBLIC 189
DENMARK 63
FINLAND 106
FRANCE 847
GERMANY 1172
GREECE 155
HUNGARY 66
ITALY 1687
NETHERLANDS 179
NORWAY

POLAND

PORTUGAL

SLOVAKIA

SPAIN

SWEDEN
SWITZERLAND

UNITED KINGDOM

OBSERVER STATES 2§37

INDIA 192
ISRAEL 61
JAPAN 223
RUSSIA 955
TURKEY 106
USA 1000

OTHERS 1364
AFGHANISTAN
ALBANIA
ALGERIA
ARGENTINA
ARMENIA
AUSTRALIA
AZERBAIJAN
BANGLADESH
BELARUS
BOLIVIA
BOSNIA AND
HERZEGOVINA

NN — —
NANAON WM W—

w

BRAZIL
CAMBODIA
CANADA
CHILE
CHINA
CHINA (TAIPEI)
COLOMBIA
COSTA RICA
CROATIA
CUBA
CYPRUS
ECUADOR
EGYPT

O A UNRN

EL SALVADOR
ESTONIA
GEORGIA
GHANA
GIBRALTAR
HONG KONG
ICELAND
INDONESIA
IRAN
IRELAND
JORDAN
KENYA
KOREA, D.PR.

W o—

[CNY
Wm DN W= — =R W0 —

KOREA REP.
KYRGYZSTAN
LEBANON
LITHUANIA
LUXEMBOURG
MADAGASCAR
MALAYSIA
MALTA
MEXICO
MOLDOVA
MONGOLIA
MOROCCO
NEPAL

103
1
10
17
4

4
4
2
54
1
1
5

1

NEW ZEALAND
PAKISTAN

PALESTINE (O.T.).

PERU
QATAR
ROMANIA

SAN MARINO
SAUDI ARABIA
SENEGAL
SERBIA
SINGAPORE
SLOVENIA
SOUTH AFRICA

954 (12 European ember States)

SRI LANKA
SYRIA
THAILAND
FYR.OM.
TUNISIA
UKRAINE
UZBEKISTAN
VENEZUELA
VIET NAM
ZIMBABWE

=>10’000 Scientists from ~70 countries use CERN'’s large infrastructures




within the first moments of th

E.g. the secrets of the Big Bang Qi
Y

Information technology 4

Medicine - diagnosis and therap s s e 3 rch

Train scientists and engineers of
tomorrow

Unite people from different countries and
cultures



CERN'’s Education Programme

In 2013 in Peru

Scientists at CERN

Academic Training Programme

\

Young Researchers

CERN School of High Energy Physics
CERN School of Computing

~* CERN Accelerator School

SCERN S rbi;'o‘lPhy
Cheile Gradistei,
Romania, Sep 2011

Physics Students l‘ M—D
Summer Students s ‘ ICtERtN -I-Ieafnet_r SIChOOIS
Programme b nternational and Nationa

" ... Programmes
= =



@ CERN Teacher Programme Participants:
Z/ 1998 — December 2010

CERN Teacher Programme Participants 1998 - 2010

MEMBER STATES

AUSTRIA 27

BELGIUM 24

BULGARIA 157

CZECH REPUBLIC 115

DENMARK 72

FINLAND 383

FRANCE 127 ‘.

GERMANY 298 27
GREECE 208

HUNGARY 225

; v &7 :
My e % In 2001: one Ecuadorian (3 weeks internat. School)

NORWAY 48 =

POLAND 485 OBSERVER STATES OTHERS

PORTUGAL 212 INDIA GHANA

SLOVAKIA 189 W [SRAEL § AUSTRALIA IRELAND

SPAIN 168 JAPAN AZERBAIJAN KAZAKHSTAN

SWEDEN 79 RUSSIA BRAZIL KENYA

SWITZERLAND 34 TURKEY CAPE VERDE LATVIA

UNITED KINGDOM ~ 668 CHILE LEBANON
CHINA MALTA
CROATIA MEXICO
ECUADOR MONGOLIA

MONTENEGRO
MOZAMBIQUE
QATAR
ROMANIA
RWANDA

SAO TOME
SAUDI ARABIA
SERBIA
SINGAPORE

—_—

SLOVENIA 21
SOUTH AFRICA 6
SWAZILAND 1
THAILAND 2
FYR.OM. 11
UAE. 1
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CERN Summer Students 2010

Distribution of Summer Students 2010 — |

131

BULGARIA
CZECH REPUBLIC
DENMARK
FINLAND
FRANCE
GERMANY
GREECE
HUNGARY

ITALY
NETHERLANDS

v 7
In 2011: one SS from Ecuador (Miguel Garcif)

NON-MEMBER STATES
OBSERVER CAMEROON
STATES ALGERIA CANADA
ARMENIA CHINA

INDIA AUSTRALIA CROATIA
ISRAEL AZERBAIJAN EGYPT
JAPAN BOLIVIA ESTONIA
RUSSIA BOSNIA & GHANA
TURKEY HERZEGOVINA GIBRALTAR
USA BRAZIL ICELAND

IRELAND
JORDAN
KAZAKHSTAN
LEBANON
MADAGASCAR
MALAYSIA
MALTA
MEXICO
PAKISTAN

PHILIPPINES
ROMANIA
RWANDA
SAUDI ARABIA
SERBIA
SINGAPORE
SLOVENIA
SOUTH AFRICA
SOUTH KOREA

THAILAND
FYR.OM.
VIETNAM
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Concluding remarks

Fundamental science as carried out at CERN provides
the foundations for future knowledge and innovation

Research and
technology

=

CERN Education
Programmes

Opportunities for
Ecuador to share
the excitement of
physics at the
LHC and to train
the next
generation of
scientists and
engineers






