
irakli minaSvili

saqarTvelos fizikis maswavleblebis 2024 wlis programa

Ppirveli gacnoba cern-Tan

Jenevis aroporti LHCamaCqarebeli

CERN Meyrin

SPS amaCqarebeli

CERN Prevessin
C
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1945w damTavrda meore msoflio omi, meore didi

omi evropaSi bolo 78 wlis ganmavlobaSi

UmecnierTa umravlesobam datova evropa, 

umetesad gadavidnen amerikisa da sabWoeTSi.



vin varT Cven?

•CERN:  Conseil Européen pour la Recherche Nucléaire

•cerni – birTvuli kvlevebis evropuli organizacia

•OsaerTaSoriso organizaciis statusiT (rogoricaa

iunesko,  gaero,  mso,  ..) 

•Camoyalibda 1954w 12 evropul qveynebs Soris

SeTanxmebis safuZvelze. 

•amJamad 23 qveyanaa gawevrianebuli cern-Si



wliuri biujeti - 1,206 miliardi Sveic.franki

saqarTvelos biujeti - 8 miliardi amerikuli dolari
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COLLABORATION

EDUCATION

FUNDAMENTAL RESEARCH

NEW TECHNOLOGIES

v. 1 Oct 2014

"Conseil Européen pour la Recherche Nucléaire", or 
European Council for Nuclear Research



cern-is misia



cern-is misia

Caxedva warsulSi – codnis sazRvrebis
gafarToeba

didi afeTqebis saidumloebebi – rogori iyo
materia samyaros Seqmnis pirvel momentSi

axali teqnologiebis ganviTareba -
amaCqareblebisa da deteqtorebisTvis

teqnologia informatikaSi - Web da GRID

medicina – diagnostika da Terapia

Treiningi – momaval mecnierTa da inJinerTaTvis

sxvadasxva kulturisa da qveJnebis xalxTa
gaerTianeba



•saidan varT

•vin varT

•saiT mivdivarT?

nawilakebis fizikis mizani, CERN & the LHC:

risganaa samyaro Sedgenili?

pol gogeni

Where Do We come from? 

What Are We? Where Are 
We Going?



samyaras ganviTarebis istoria



Atom
Proton

Big Bang

Radius of Earth

Radius of Galaxies

Earth to Sun

Universe

Ddidi afeTqebis Semdeg pirveli momentebis fizikuri

kanonebis Seswavla uro da ufro aRrmavebs simbiozs

nawilakebis fizikas, kosmologiasa da astrofizikas

Soris

Super-Microscope

LHC

Hubble

VLT

WMAP



rogor vakeTebT amas?

amaCqareblebi:  aniWeben nawilakebs did energias;

energia gardaiqmneba materiaSi E=mc2

deteqtorebi:  nawilakebis identifikacia da

deteqtireba

kompiuterebi:  monacemTa aReba, maTi analizi da

sawyisi suraTis aRdgena



CERN – msoflioSi amaCqareblebis yvelaze didi kompleqsi
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Jenevis aeroporti
LHC amaCqarebeli

CERN Meyrin

SPS amaCqarebeli

CERN Prevessin
CH

F



LHC – Large Hadron Collider

didi adronuli kolaideri



didi adronuli kolaideri (LHC)

proton-protonuli kolaideri

7 TeV + 7 TeV

1,000,000,000 dajaxeba/wamSi

ძირითადი მიზნები:

• მასის წარმოშობა

• bneli materiis buneba

• Tavdapirveli plazma

• materia/antimateria
17



planetaSoris sivceSi msgavsi vakuumi: 

nakadis milebSi wneva aTjer ufro dabalia vidre

mTvareze

erTerTi yvelaze metad gauxSoebuli

sistema samyaroSi



LHC-is oTxi ZiriTadi deteqtori

ATLAS

Alice LHCb

CMS

• 
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https://atlas.cern



ATLAS eqsperimenti

Control room

ATLAS is here
93 m

LHC is here



CMS deteqtori daxurvamde



galaqtikaSi yvelaze cxeli adgili

Nnawilakebis Sejaxebisas iqmneba

(Zalian patara moculobaSi) 

temperaTurebi miliardjer

metia vidre mzis centrSi.
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Searching for new particles requires selection and 
analysis of enormous quantity of data from LHC 

detectors

New particle ???
• LHC experiments produce 10-15 million Gigabytes of data 

each year (about 20 million CDs!) 

• LHC data analysis requires a computing power equivalent 

to ~100,000 of today's fastest PC processors.



Searching for new particles requires selection and analysis of 
enormous quantity of data from LHC detectors

New particle ???

• LHC experiments produce 10-15 million Gigabytes of data 

each year (about 20 million CDs!) 

• LHC data analysis requires a computing power equivalent to 

~100,000 of today's fastest PC processors.



Linac 2 (1978)



Pprotonuli sinqrotronis Bbusteri 1972



CERN accelerator complex 
as proton injector for LHC

PS - 60
welia

muSaobs



Super Proton 

Synchrotron

(SPS) 1976

super protonuli sinqrotroni 1976



Ddidi adronuli kolaideri 2008



CERN amaCqareblebis kompleqsi ara mxolod didi

adrobuli kolaiderisTvis muSaobs:



Antiproton 

Decelerator

(AD) 1999

Antiproton Decelerator 1999



elena

ELENA 

Project

ELENA aris CERN Antiproton Decelerator- dan miRebuli

5.3mev antiprotonebis Semdegi Senelebis kompaqturi 

wriuli amaCqarebeli. misi mizania, Seiswavlos uZravi 

antiwyalbadis atomebis speqtroskopia da gamoikvlion 

nivTierebisa da antinivTierebis gravitaciuli Zalebis 

efeqti.



ISOLDE - Isotope Separator On Line, and Radioactive 
beam EXperiment (REX)  

ალქიმიური ქარხანა
ბირთვულ ფიზიკისაში

რადიოაქტიური იზოტოპების
დაბალი ენერგეტიკული სხივები
- ატომური ბირთვები. 
მდებარეობს პროტონ-
სინქროტრონის Booster-
ზე(PSB). დანადგარი აწარმოებს
1000-ზე უფრო მეტ სხვადასხვა
იზოტოპის კვლევის ფართო
სპექტრისათვის.



CERN accelarator complex 
as injector of heavy ions to LHC

Low Energy Ion Ring 2005 



CNGS – CERN Neutrino to Gran Sasso experiment

- investigation of the nature of neutrinos
CERN sends muon neutrinos to the Gran Sasso National Laboratory (LNGS), 732 km 

away in Italy. There, two experiments, OPERA and ICARUS, wait to find out if any of 

the muon neutrinos have transformed into tau neutrinos. To create the neutrino 

beam, a proton beam from the Super Proton Synchrotron (SPS) is used.



Study effect of cosmic rays on clouds formation

(cosmic rays “simulated “ by a  beam, clouds created 

in a large climatic chamber) 

10/5/2014 37

An experiment on climate



Nobel prize 1984: CERN

"for their decisive contributions to the large project, which led to 

the discovery of the field particles W and Z, communicators of 

weak interaction" 

Carlo Rubbia

Simon van der Meer



Nobel prize 1992: CERN

We (physicists) cannot just go to a 

shop and buy our detectors.

So we invent them !

"for his invention and development 

of particle detectors, in particular 

the multiwire proportional 

chamber"
Georges Charpak



Nobel prize 1988

"for the neutrino beam method and the demonstration of the doublet structure of the 
leptons through the discovery of the muon neutrino" 

Jack Steinberger



Medical imaging

CERN Technologies - Innovation

Charged hadron beam that 

loses energy in matter

Tumour Target

Grid computing for 

big data 

management and 

analysis

Accelerating 

particle beams

Detecting 

particles

Drugs hidden inside the 

gas tank



World Wide Web, GRID, Computing…

… into the future

Tim Berners-Lee
father of WWW

From the past…

www.cern.ch
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https://teacher-programmes.web.cern.ch/national-teacher-programmes



GqarTvel maswavlebelTa programebi cern-Si
1  programa - 2011 Nnoemberi

2  programa - 2012 maisi

3  programa - 2012 noemberi

4  programa - 2013 noemberi

5  progrma - 2014 oqtomberi

6  progrma - 2015 oqtomberi

7  progrma - 2016 seqtemberi

8  progrma - 2017 noemberi

9  progrma - 2018 aprili

10 progrma - 2019 aprili

11 progrma - 2022 noemberi

12 progrma - 2023 marti

13 progrma - 2024 marti



velodebiT axal aRmoCenebs rogorc standartul aseve mis miRma

arsebul modelebSi romlebmac unda gagvcen pasuxebi iseT

SekiTxvebze rogoricaa:

➢ sad aris anti materia

➢ sad da ra mdgomareobaSia damaluli

samyaros 95% energiisa (Savi materia,  

bneli energia)

➢ aris Tu ara ganzomileba 4-ze meti

➢ sruliad axali aRmoCenebi

➢
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MgmadlobT yuradRebisTvis
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International Collaboration

Technology 

Transfer

Education Training the 

scientists of tomorrow

Fundamental 

Research
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4 JULY 2012
CERN Press conference

48



Higgs decay to gg, ATLAS and CMS, 

summer 2012 data
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4 July 2012: CERN press conference

“CERN experiments observe particle consistent with long-sought Higgs 

boson”

50



Peter Higgs and Francois Englert

Nobel prize in Physics 2013

"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" 51
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samyaras ganviTarebis istoria
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