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17 July 2016

Romanian Minister of Education, Research, Youth and Sport, Daniel Petru Funeriu, and

CERN Director General, Rolf Heuer, signed an agreement that formally recognises Romania as a Candidate 

for Accession to membership of CERN.

Date: 11 Feb 2010

https://cds.cern.ch/record/1240264?ln=en

https://cds.cern.ch/record/1240264?ln=en


17 July 2016

https://home.cern/news/news/cern/cern-welcomes-romania-its-twenty-second-member-state

https://home.cern/news/news/cern/cern-welcomes-romania-its-twenty-second-member-state


???
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https://www.ifa-mg.ro/cern/programul-cern-ro.php

and

RD51

https://www.ifa-mg.ro/cern/programul-cern-ro.php


Higgs boson discovery was the culmination of the decades of dedicated and intense work by so many collaborators in designing,

building and operating ATLAS, and in understanding and analysing the data. None of it would have been possible without the

huge dedication also of the LHC accelerator team, the worldwide distributed computing teams, and the continuing support of the

governments and funding agencies of the 38 countries home to our 177 member institutes.

We can all feel proud that our experimental observations demonstrated that the insights rewarded by the Nobel prize are realised

in nature.



Animation of the reconstructed 

mass from Higgs candidate 

events in four-lepton decays. 

https://cds.cern.ch/record/2230893

https://cds.cern.ch/record/2230893


Animation of the reconstructed 

mass from Higgs candidate 

events in two-photon decays. 



Animation of the 

reconstructed mass from 

Higgs candidate events in 

W-boson-pair decays.



CERN (Conseil Européen pour la Recherche Nucléaire 1954) 

este Laboratorul European pentru Fizica Particulelor.

https://home.cern/

https://home.cern/




https://cds.cern.ch/record/2857560/files/CernAnnualReport_2022_EN.pdf

https://cds.cern.ch/record/2857560/files/CernAnnualReport_2022_EN.pdf
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Alpha (𝛂) is not the Only Charge Associated with Particle 

Interactions

is the Compton wavelength of the 

electron, it is the value of the 

charge (or 𝛂) when probed with a 

low-energy probe from a large 

distance

𝛂 is a measure of the strength of the e.m.

interaction

or,

in particle exchange language,

the probability for emitting or absorbing a 

photon
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Thomson

Thomson

𝛂H the probability for absorbing and emitting 𝜋-mesons, exceeds 𝛂 by two to three orders of magnitude

a new "charge" and a new field has to be invoked to explain 𝜋N interaction cross sections is inevitable
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gauge symmetries: spontaneous breaking of a local SU(2) gauge symmetry

( ) ( ) ( )

( )

( ) ( ) ( )( ) ( )

( )( )
( )

( ) ( )

( )

( )
( )

( ) ( )

( ) ( ) ( )  gvMWWW
vg

W

ihv

i
xhve

xhv
x

v
xΦv

ΦV

WWgWWWWWWigWigL

W
g

WWxxixx

WigDx

eL

i

i
L

vxi

V

aa

i aa

2

1

8

2

1

2

00

2

1

0

2

1
;

2
0

22

1
:00

0

;
4

1

2

1

2

1

1
2/1'

2
:

2

1

232221
222

3

12/

2
2

3421

2
2

4

2

3

2

3

2

1

2

2

22

2/

43

2122

=→++=

→








−+

+















+→









+
=









=−====

−=+++=



−−=−+−







+








+=

−−→+=→

+=→→

→










+

+
=

















=−−=



+



++

+

+++

 term massboson
2

1
ig

Lagrangian the in substitute

 vacuum particular this for  expand can we and choose can we

 at minimum its has  potential the  and for

W bosons gauge massless three with ginteractin mass of each particles scalar four for

  where

  :tiontransforma malinfinitesi an for

 tionstransforma local  for

 tionstransforma phase SU(2) under invariant is

 where

0

a
i





















































  

the Lagrangian describes three massive gauge fields and one massive scalar h

2

real fields 𝜃1,2,3 𝑥



10th anniversary of the Higgs boson discovery

https://indico.cern.ch/event/1135177/timetable/?view=nicecompact

Prospects for the future - the Standard Model and beyond 

Nima Arkani-Hamed (IAS)

https://indico.cern.ch/event/1135177/contributions/4788694/attachments/2474678/4246383/Higg

sJul4CERN2022_NAH.pdf

https://indico.cern.ch/event/1135177/timetable/?view=nicecompact


Prospects for the future - the Standard Model and beyond 

Nima Arkani-Hamed (IAS)

https://indico.cern.ch/event/1135177/contributions/4788694/attachments/2474678/4246383/Higg

sJul4CERN2022_NAH.pdf









Synchronicity implies that the (time) distance between cavities is a multiple integer 

of the RF wavelength ω= kv. 

The correspondent synchronous RF phase will be Ψs=ωt-kz



LHC superconducting radio-frequency cavity in the LHC tunnel 
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trigger and data acquisition system in a high-energy experiment







contribution to society: knowledge-transfer 

https://home.cern/about/what-we-do/our-impact

https://home.cern/about/what-we-do/our-impact


https://cds.cern.ch/record/2025538?ln=en

https://cds.cern.ch/record/2025538?ln=en




https://europeanstrategy.cern/european-strategy-for-particle-physics

https://europeanstrategy.cern/european-strategy-for-particle-physics


High-priority future initiatives

A. An electron-positron Higgs factory is the highest-priority next collider. For the longer term, the European particle 

physics community has the ambition to operate a proton-proton collider at the highest achievable energy. 

Accomplishing these compelling goals will require innovation and cutting-edge technology:

- the particle physics community should ramp up its R&D effort focused on advanced accelerator technologies, in 

particular that for high-field superconducting magnets, including high-temperature superconductors; 

- Europe, together with its international partners, should investigate the technical and financial feasibility of a 

future hadron collider at CERN with a centre-of-mass energy of at least 100 TeV and with an electron-positron 

Higgs and electroweak factory as a possible first stage. Such a feasibility study of the colliders and related 

infrastructure should be established as a global endeavour and be completed on the timescale of the next Strategy 

update.



Environmental and societal impact

D. Exploring the fundamental properties of nature inspires and excites. It is part of the duty of researchers to share 

the excitement of scientific achievements with all stakeholders and the public. The concepts of the Standard Model, a 

well-established theory for elementary particles, are an integral part of culture. Public engagement, education and 

communication in particle physics should continue to be recognised as important components of the scientific 

activity and receive adequate support. Particle physicists should work with the broad community of scientists 

to intensify engagement between scientific disciplines. The particle physics community should work with 

educators and relevant authorities to explore the adoption of basic knowledge of elementary particles and 

their interactions in the regular school curriculum.



FCC Feasibility Study (2021 - 2025)
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European Strategy for Particle Physics Update 2024-2026





Thank you !


