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ʊʝʪʷʥʘ ɹʝʨʞʝ-ɻʨʠʥʴʦʚʘ(LAPP, France)



˴ͦͪͦͭ͊͟Ύ ͙͎͋ͦͪ͊ͺ͙Ύ
1991-1996 ̅ ͙͘-ͣ͊ͭ ͙͡ͼ͔͚ нтΣ ͎Φ ̆͊ͪΈ͍ͦ͟

1996-2002̆͊ͪΈ͍͙͚ͦͫ͟͟ ͤ͊ͼ͙ͦͤ͊͡Έͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙͔͙ͣͤ 
ˤΦ˹Φ˴͙͊ͪ͊ͤ͊͘, ͅ ͙͘Φ ͺ͊͟.

1997-2000Liverpool University, Mphys

1998 CERN Summer Student

2000-2006Stanford University, PhD 

άˮ ͯ͘;͔͙͔ͤ ͍ͪ͊ͫͨ͊͒ͦˣͣ ͔͍ͦͤͦ͘ ͤ͊ ͨͪͦͭͦͤ-͙͊ͤͭͨͪͦͭͦͤ ͙ ͊͒ͪͦͤ ͤ͊ 
Ή͔͙͔͔ͫͨͪͣͤͭ͟ BaBarό{[!/ύέ 

2006-2008͔̇ͪͤFellow, Ή͔͙͔ͫͨͪͣͤͭ͟ˢ́˶ˢ˿

2008- LAPP, Ή͔͙͔ͫͨͪͣͤͭ͟ˢ́˶ˢ˿

2011-2013, 2016-˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͫ ˸͚͊ͦ͡ ˢ͔͙͔͚͊͒ͣ͟ ΄ͦ͟͡ ͒͡Ύ 
͙͙ͯͪ͊ͤͫ͟͟ͻ ͯ;͙͔͔͚ͭ͡ ͍ ̇˩˾˹͔
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CERN = Conseil Européen pour la 
Recherche Nucléaire

˿͍͔͔͔ͦͪͣͤͤͦ ͍͙͔ͤ͊͊ͤ͘Υ

European Organization for Nuclear Research

= ˩ ͍͔͚ͪͦͨͫ͊͟Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ Ύ͔͒ͪͤ·ͻ 
͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡
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Une chaîne

dôacc®l®rateurs

ʗʜʝʨʥʘʷ = ʷʜʨʦ
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= ʅʠʟʢʘʷ ʕʥʝʨʛʠʷ

= ɺʳʩʦʢʘʷ ʕʥʝʨʛʠʷ

ʋʩʢʦʨʠʪʝʣʴ ʢʘʢ ʤʠʢʨʦʩʢʦʧ

ʌʦʨʤʫʣʘʜʝɹʨʦʡʣʷ:

pïʠʤʧʫʣʴʩʯʘʩʪʠʮʳ

E ïɻ ʥʝʨʛʠʷʯʘʩʪʠʮʳ

l- ʜʣʠʥaʚʦʣʥʳ

n- ʯʘʩʪʦʪa

ʂʦʨʧʫʩʢʫʣʷʨʥʦ-

ʚʦʣʥʦʚʦʡ ʜʫʘʣʠʟʤ



͙͔̂ͫͦͪͭ͟͡Έͤ·͚ ͔ͦͣͨͫ͟͟͡ ̇˩˾˹͊
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CMS

LHCb

ATLAS

ALICE



CERN ðɓɂɎɝɋ Ƀɐɍɞɚɐɋ ɌɐɎɑɍɇɌɓ 
ɕɓɌɐɒɊɔɇɍɇɋ



ȣɐɍɞɚɐɋ ɂɆɒɐɏɏɝɋ ɌɐɍɍɂɋɆɇɒ (LHC)

Proton- Proton Collider

6.5TeV  +6.5TeV

1,000,000,000 collisions/second
ɻʣʘʚʥʳʝ ʟʘʜʘʯʠ: 
Åʇʨʠʨʦʜʘ ʤʘʩʩʳ

Åʇʨʠʨʦʜʘ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ

Åʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʧʣʘʟʤʘ

Åɺʝʱʝʩʪʚʦ ʠ ɸʥʪʠʚʝʱʝʩʪʚʦ

Total energy over 13,000 proton masses



ȤɂɌɕɕɎ ɌɂɌ Ʉ ɎɇɈɑɍɂɏɇɔɏɐɎ ɑɒɓɔɒɂɏɓɔɄɇ: 

ɆɂɄɍɇɏɇɏɊɇ Ʉ ɑɕəɌɐɄɝɗ ɔɒɕɃɌɂɗ Ʉ 10 ɒɂɉ 

Ɏɇɏɞɚɇ, əɇɎ ɏɂ ɑɐɄɇɒɗɏɐɓɔɊ ȭɕɏɝ.

ȯɂɊɃɐɍɇɇ çɑɕɓɔɐɇè Ɏɇɓɔɐ 
ȳɐɍɏɇəɏɐɋ ɓɊɓɔɇɎɝ



Ȫ çɗɐɍɐɆɏɇɇè, əɇɎ Ʉ ɐɔɌɒɝɔɐɎ 
ɌɐɓɎɐɓɇ

LHC 1.9 Ȭ= - 271 C

ȰɔɌɒɝɔɝɋ ɌɐɓɎɐɓ2.7 Ȭ= - 270 C



Vista General del LHC y sus Experimentos

27 ɌɎ ɆɍɊɏɂ ɐɌɒɕɈɏɐɓɔɊ
ɏɂ ~ 100 Ɏ ɅɍɕɃɊɏɇ

ȰɃɛɊɋ ɄɊɆLHC Ɋ ɟɌɓɑɇɒɊɎɇɏɔɐɄ
ȷɘɔɑɐɓɔɈɋɓɎɥ ɕɖɔɘɔɓɔɈé éɖɋɉɎɗɘɖɎɖəɤɘɗɥ Ɉ ɉɎɉɆɓɘɗɐɎɛ ɊɋɘɋɐɘɔɖɆɛ



ATLAS: ȷɊɅɅɓ, ɓɕɑɇɒɓɊɎɎɇɔɒɊɡ, ...

CMS:ȷɊɅɅɓ, ɓɕɑɇɒɓɊɎɎɇɔɒɊɡ, ...

ALICE: çȪɓɗɐɆɏɂɡè  ɑɍɂɉɎɂ

LHCb: ȲɂɉɍɊəɊɡ ɄɇɛɇɓɔɄɂ-ɂɏɔɊɄɇɛɇɓɔɄɂ



ȯɂɊɃɐɍɇɇ çɅɐɒɡəɇɇè Ɏɇɓɔɐ Ʉɐ Ȥɓɇɍɇɏɏɐɋ

ȳɔɐɍɌɏɐɄɇɏɊɡ əɂɓɔɊɘ ɓɐɉɆɂɠɔ            
(Ʉ ɎɂɍɇɏɞɌɐɎ ɐɃɜɇɎɇ)          

ɔɇɎɇɒɂɔɕɒɝ, Ʉ ɎɊɍɍɊɂɒɆɝ ɒɂɉ 
Ʉɝɚɇ, əɇɎ ɏɂ ȳɐɍɏɘɇ



A. Siemko

CERN ðɓɂɎɝɋ Ƀɐɍɞɚɐɋ ɌɐɎɑɍɇɌɓ 
ɕɓɌɐɒɊɔɇɍɇɋ



ȱɒɐɅɒɂɎɎɂ ɟɌɓɑɇɒɊɎɇɏɔɐɄ ɏɂ ɄɝɄɇɆɇɏɏɝɗ ɑɕəɌɂɗ SPS
(ȿɌɓɑɇɒɊɎɇɏɔɝ ɏɂ ɖɊɌɓɊɒɐɄɂɏɏɝɗ ɎɊɚɇɏɡɗ)

COMPASS  - ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ

ʧʨʦʪʦʥʦʚ (ʩʧʠʥʦʚʦʡ)

NA62 - ʠʟʫʯʝʥʠʝ ʨʘʩʧʘʜʦʚ ʂʘʦʥʦʚ 

(ʧʦʠʩʢ ʥʦʚʳʭ ʠ ʠʟʫʯʝʥʠʝ 

ʨʝʜʢʠʭ ʨʘʩʧʘʜʦʚ)



A. Siemko

CERN ðɓɂɎɝɋ Ƀɐɍɞɚɐɋ ɌɐɎɑɍɇɌɓ 
ɕɓɌɐɒɊɔɇɍɇɋ



ȶɊɉɊɌɂ ɂɏɔɊɄɇɛɇɓɔɄɂ(AD-ELENA)

ʉʨʘʚʥʝʥʠʝ ʚʝʱʝʩʪʚʘ ʠ ʘʥʪʠʚʝʱʝʩʪʚʘ

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦ ʜʣʷ ʪʝʦʨʠʠ

ASACUSA

ATRAP

ALPHA
ʃʦʚʫʰʢʠʘʥʪʠ-ʅʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʪʠʧʘ çʙʫʪʳʣʢʠè

AEGIS ʅʘʙʣʶʜʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷʘʥʪʠ-H

ʕʢʩʧʝʨʠʤʝʥʪ ɻʘʣʠʣʝʷ, ʘʥʪʠʚʝʱʝʩʪʚʦ!

ACE ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʘʥʪʠ-p -> ɔɇɒɂɑɊɡ 

HH
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A. Siemko   

16/04/2007

͙͔̂ͫͦͪͭ͟͡Έͤ·͚ ͔ͦͣͨͫ͟͟͡ CERN, 
͔ͪ͊͋ͦͭ͊ͭ ͔ͤ ͭͦ͡Έͦ͟ ͒͡ΎLHC 

ISOLDE ʨʘʙʦʪʘʝʪ ʥʘ

ʧʨʦʪʦʥʥʦʤ ʧʫʯʢʝ PSB ; 

1967 upgraded  in  1992



ˮ˭˻˶̎˨ˢ - Isotope Separator On Line

˾˩˴˿ - Radioactive beam EXperiment

ȶɂɃɒɊɌɂ ɂɍɗɊɎɊɊ

(Ɇɍɡ ɡɆɇɒɏɐɋ ɖɊɉɊɌɊ)

˹͙ͦ͘͟-Ή͔͎͔͙ͤͪͭ;͔͙͔ͫ͟ ͨͯ;͙͟ 

͙͙͍ͪ͊͒ͦ͊ͭͤ͟·ͻ Ύ͔͒ͪ ͤ͊ ˣ͔͔ͯͫͭͪ 
͎ͨͪͦͭͦͤͤͦͦ ͙ͫͤͻͪͦͭͪͦͤ͊(PSB).

˸͎ͦͯͭ ͙͍͙ͨͪͦͦ͒ͭ͘Έ ͔͔͋ͦ͡ ;͔ͣ мллл 
͙ͪ͊͘͡;ͤ·ͻ ͙͙͍ͪ͊͒ͦ͊ͭͤ͟·ͻ 
͙͍ͦͭͦͨͦ͘ ͒͡Ύ ΄͙͚ͪͦͦ͟ ͙ͦ͋͊ͫͭ͡ 
͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡



A. Siemko

16/04/2007

CNGS -
ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʧʨʦʪʦʥʥʳʡ ʧʫʯʦʢ 

SPS 

ȵɓɌɐɒɊɔɇɍɞɏɝɋ ɌɐɎɑɍɇɌɓ CERN, 
ɒɂɃɐɔɂɇɔ ɏɇ ɔɐɍɞɌɐ ɆɍɡLHC 



CNGS ςCERN Neutrino to Gran Sassoexperiment
-͙͔͍ͫͫ͒ͦ͊͡͡ ͍͚͍ͫͦͫͭ͊ ͔͚͙ͤͭͪͤͦ
CERN sends muonneutrinos to the Gran SassoNational Laboratory (LNGS), 732 km away in Italy. 
There, two experiments, OPERA and ICARUS, wait to find out if any of the muonneutrinos have 
transformed into tau neutrinos . To create the neutrino beam, a proton beam from the Super 

Proton Synchrotron(SPS)is used.

http://public.web.cern.ch/public/en/Research/SPS-en.html


A. Siemko

ȵɓɌɐɒɊɔɇɍɞɏɝɋ ɌɐɎɑɍɇɌɓ CERN, 
ɒɂɃɐɔɂɇɔ ɏɇ ɔɐɍɞɌɐ ɆɍɡLHC 

AWAKE -

Advanced Wakefield 

Experiment

ʀʟʫʯʘʝʪʢʠʣʴʚʘʪʝʨʥʦʝ 

ʫʩʢʦʨʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ 

ʚ ʧʣʘʟʤʝ



ȬɐɓɎɊəɇɓɌɊɇ ɍɕəɊ  - >  ɐɃɒɂɉɐɄɂɏɊɇ ɐɃɍɂɌɐɄ 
(cosmic rays ñsimulated ñ by T11 beam, clouds 

created in a large climatic chamber 

4/7/2019 23

çʀʩʩʣʝʜʦʚʘʥʠʷ ʢʣʠʤʘʪʘè



CERN: ̅ ͙͙͊͘͟ ;͙͊ͫͭͼ ͙ ͙͍ͤͤͦ͊ͼ͙͙

ÇȳɄɡɉɝɄɂɇɔ ɖɕɏɆɂɎɇɏɔɂɍɞɏɝɇ ɊɓɓɍɇɆɐɄɂɏɊɡ Ɋ 
ɒɂɉɄɊɔɊɇ ɑɇɒɇɆɐɄɝɗ ɔɇɗɏɐɍɐɅɊɋ

Ç CERN ʈʘʟʚʠʚʘʝʤʳʝ ɔɇɗɏɐɍɐɅɊɊ Ɋ ɊɏɏɐɄɂɘɊɊ

Detecting particlesAccelerating particle 

beams

Large-scale 

computing (Grid)



ȮɇɆɊɘɊɏɓɌɊɇ ɑɒɊɍɐɈɇɏɊɡ, ɄɝɚɇɆɚɊɇ ɊɉɖɊɉɊɌɊ əɂɓɔɊɘ

ʆʙʲʝʜʠʥʝʥʠʝ ʬʠʟʠʢʠ, ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ ʜʣʷ ʙʦʨʴʙʳ ʩ ʨʘʢʦʤ

Accelerating particle beams
~30ô000 accelerators worldwide

~17ô000 used for medicine

ȢɆɒɐɏɏɂɡ ɔɇɒɂɑɊɡ
Leadership in Ion 

Beam Therapy now 

in Europe and 

Japan

Tumour 

Target

Protons

light ions

>70ô000 patients treated worldwide  (30 facilities)

>21ô000 patients treated in Europe  (9 facilities)

X-ray protons

Detecting particles 

ȤɐɓɓɔɂɏɐɄɍɇɏɊɇʦʙʨʘʟʦʚ

PET Scanner

Clinical trial in Portugal 

for new breast imaging 

system (ClearPEM)



CERN ˻ ͍͔͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ·

ʅʘʫʯʥʳʝ ʩʦʪʨʫʜʥʠʢʠ
Academic Training Programme

ʄʦʣʦʜʳʝ ʥʘʫʯʥʳʝ ʩʦʪʨʫʜʥʠʢʠ
CERN School of High Energy Physics

CERN School of  Computing

CERN Accelerator School

ʉʪʫʜʝʥʪʳ-ʬʠʟʠʢʠ
Summer Students

Programme

ʐʢʦʣʴʥʳʝ ʫʯʠʪʝʣʷ

ʬʠʟʠʢʠ 
International and National 

Programmes

Latin American School

Natal, Brazil, 2011

CERN School of 

Physics 

France, June 2012

NEW:
Asia-Europe-Pacific School 

of High-Energy Physics 

Fukuoka, Oct 2012
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CERN ʦʩʥʦʚʘʥ ʚ1954: 12 ɽʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ

ñʅʘʫʢʘ ʚʦ ʠʤʷ ʤʠʨʘò

ʉʝʛʦʜʥʷ: 23 ʩʪʨʘʥʳ-ʯʣʝʥʘ

ɻʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʳ: ɸʚʩʪʨʠʷ, ɹʝʣʴʛʠʷ, ɹʦʣʛʘʨʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 
ʏʝʰʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ɼʘʥʠʷ, ʌʠʥʣʷʥʜʠʷ, ʌʨʘʥʮʠʷ, ɻʝʨʤʘʥʠʷ, ɻʨʝʮʠʷ, 
ɺʝʥʛʨʠʷ, ʀʟʨʘʠʣʴ, ʀʪʘʣʠʷ, ʅʠʜʝʨʣʘʥʜʳ, ʅʦʨʚʝʛʠʷ, ʇʦʣʴʰʘ, ʇʦʨʪʫʛʘʣʠʷ, 

ʈʫʤʳʥʠʷ, ʉʝʨʙʠʷ, ʉʣʦʚʘʢʠʷ, ʀʩʧʘʥʠʷ, ʐʚʝʮʠʷ, ʐʚʝʡʮʘʨʠʷ

ʂʘʥʜʠʜʘʪ ʥʘ ʚʩʪʫʧʣʝʥʠʝ: ʂʠʧʨ, ʉʣʦʚʝʥʠʷ

ɸʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʯʣʝʥʳ: ʀʥʜʠʷ, ʃʠʪʚʘ, ʇʘʢʠʩʪʘʥ, ʊʫʨʮʠʷ, ʋʢʨʘʠʥʘ

ʅʘʙʣʶʜʘʪʝʣʠ ʚ ʉʦʚʝʪʝ: ʗʧʦʥʠʷ, ʈʦʩʩʠʷ, ʉʐɸ

~ 2300 ʰʪʘʪʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ

~ 1050 ʢʦʥʪʨʘʢʪʥʠʢʦʚ

> 10000 ʧʦʣʴʟʦʚʘʪʝʣʝʡ

Budget ~1000 MCHF
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