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On Tuesday afternoon, March 30th, 2010, for the first time the LHC achieved 7 TeV collisions 
and ATLAS recorded their first proton -proton collision events at this record energy.
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Founded in 1954 , the CERN Laboratory sits astride the FrancoðSwiss border near Geneva. It was

one of Europeõsfirst joint ventures and now has 20 Member States : Austria, Belgium, Bulgaria,

the Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Italy, The

Netherlands, Norway, Poland, Portugal, the Slovak Republic, Spain, Sweden, Switzerland,

the United Kingdom.
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On Thursday 11February RomanianMinister 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.

Romaniaõspre-membership will cover a five -year period during which the countryõscontributions will ramp
up to normal Member State levels, in parallel with Romania's participation in CERN projects . At the end of
this five -year period the Council will decide on Romania's application for full membership, as the
Organization's 21st Member State .

Romaniaentered into direct collaboration with CERN in the early 1990s. In recent years Romaniahas been
constantly increasing its expenditure on R&D and this has been intensified since the country's accession to
the EU in January 2007 .

Romania is involved in three LHC experiments, namely ATLAS, ALICE and LHCb. It also contributes
to the DIRAC and ISOLDE programs and to GRID computing.

CERNBulletin: http://cdsweb.cern.ch/record/1150904?ln=en
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The name is derived from the acronym for the French Conseil Européen pour la Recherche

Nucléaire , or European Council for Nuclear Research, a provisional body founded in 1952 with the

mandate of establishing a world -class fundamental physics research organization in Europe. At that

time, pure physics research concentrated on understanding the inside of the atom, hence the

word ônuclearõ.

When the Organization officially came into being in 1954 , the Council was dissolved, and the new

organization was given the title European Organization for Nuclear Research, although the name

CERNwas retained .

Today , our understanding of matter goes much deeper than the nucleus, and CERNõsmain area of

research is particle physics ñ the study of the fundamental constituents of matter and the

forces acting between them . Because of this, the laboratory operated by CERN is commonly

referred to as the European Laboratory for Particle Physics.
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CERN

Its business is fundamental physics , finding out what the Universe is made of and

how it works.

At CERN, the worldõslargest and most complex scientific instruments are used to

study the basic constituents of matter ñ the fundamental particles .

By studying what happens when these particles collide, physicists learn about the

laws of Nature .

The instruments used at CERNare particle accelerators and detectors .
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CERN
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PH : Physics department

AGS : Administration and General Services

ALICE : A Large Ion Collider Experiment

ATLAS : A Toroidal LHC ApparatuS

CMS : the Compact Muon Solenoid experiment

DT : Detector Technologies

EDU : Educational group

ESE : Electronics System for Experiments group

LCD : Linear Collider Detector

LHCb : The Large Hadron Collider Beauty experiment

SFT : Software design for experiments group

SME : Small and Medium Experiments team

TH : Theoretical physics unit

TOTEM : TOTal cross section, Elastic scattering and 
diffraction dissociation Measurement at the lhc

CERN's structure
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sĔx1p x2p7 TeV 7 TeV

11



CŁlin Alexa, 31 Martie 2010, AOSR

The LHC experiments

The two large experiments , ATLAS and CMS, are based on general-purpose detectors to analyse the

myriad of particles produced by the collisions in the accelerator . They are designed to investigate the

largest range of physics possible. Having two independently designed detectors is vital for cross-

confirmation of any new discoveries made.

Two medium- size experiments , ALICE and LHCb, have specialised detectors for analysing the LHC

collisions in relation to specific phenomena.

The ATLAS , CMS, ALICE and LHCb detectors are installed in four huge underground caverns located

around the ring of the LHC.

Two small size experiments , TOTEM and LHCf . They are designed to focus on ôforwardparticlesõ

(protons or heavy ions). These are particles that just brush past each other as the beams collide, rather

than meeting head-on.

The detectors used by the TOTEM experiment are positioned near the CMS detector, whereas those used

by LHCf are near the ATLAS detector .
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The Large Hadron Collider (nominal parameters)
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It will take less than 90 microseconds (ŀs) for a proton to travel once around the main ring ða speed of about 11000 revolutions per second.

Rather than continuous beams, the protons will be bunched together, into 2808 bunches, so that interactions between the two beams will take place

at discrete intervals never shorter than 25 nanoseconds (ns) apart .

The proton bunches are accumulated, accelerated (over a period of 20 minutes ) to their peak 7-TeV energy, and finally circulated for 10 to 24 hours

while collisions occur at the four intersection points .
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Some 1232 dipole magnets keep the beams on their circular path, while an additional

392 quadrupole magnets are used to keep the beams focused, in order to maximize

the chances of interaction between the particles in the four intersection points,

where the two beams will cross.

In total, over 1600 superconducting magnets are installed, with most weighing over

27 tonnes.

Approximately 96 tonnes of liquid helium is needed to keep the magnets at their

operating temperature of 1.9 K (ī271 . 25 ° C), making the LHC the largest cryogenic

facility in the world at liquid helium temperature .
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LHC schedule after Chamonix 2010 ( up- to - date parameters )

!
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Fundamental interactions

t he Standard Model
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Before LHC
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Before LHC
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Before LHC

The Standard Model of
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Before LHC
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Before LHC

Prof. Higgs ... not the Higgs boson

Missing Higgs ðgive an insight into why 
particles have certain mass

microscopic black holesStephen Hawking
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Before LHC

ADD Model :
òAsa consequence, gravity lives in more than four dimensions at macroscopic distances ðleading to potentially measurable
deviations from Newtonõsinverse square law at sub- mm distances . The LHC and NLC are now even more interesting machines.
In addition to their traditional role of probing the electroweak scale, they are quantum-gravity machines, which can also look into
extra dimensions of space via exotic phenomena such as apparent violations of energy, sharp high-pT cutoffs and the
disappearance and reappearance of particles from extra dimensions.óhep-ph/ 9803315 v1


