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How the acceleration process works?
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Lead lons source

Atomic Number: 82
Atomic Weight: 207.2
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Acceleration and tuning
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here is LEIR located at CERN?
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What does cooling particles means?
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When LEIR was LEAR
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4.2 MeV/u p=0.094
rep. rate up to S Hz
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stacking of 0.9 10" jons at 4.2

592 bunches and ~10mn filling time per ring. MeV/u. accel. to 72 MeViu .
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PROTON-ION COLLISIONS: BEHIND THE SCENES OF AN EXOTIC INTERACTION

Protons to the right, ions to the left: the basic principle of proton-ion collisions at the LHC might seem
straightforward. However, this is an almost unprecedented mode of collider operation, certainly unique at the
energy provided by the LHC. In addition to being a remarkable technical achievement, this interaction
between a proton and an ion can potentially contribute a lot to the understanding of the properties of matter
in its primordial state.

Prior to last week, the LHC had only collided protons with protons and lead ions with lead ions. These were
indeed the two operational schemes the LHC was designed for. However, since science can often evolve in
directions that were not necessarily expected at the beginning of a project, over the vears the scientific
community has become more and more interested in the hybrid type of interaction - that between protons
and ions. Last week’s collisions were only a test for the teams involved in the operation of the LHC, in
preparation for the four week run in 2013. But why are these collisions so interesting to physicists?

“The relevance of studying this type of interaction is twofold,” replies Urs Wiedemann from CERN’s Theory
Unit. “In addition to being a benchmark for ion-ion collisions, proton-ion collisions could provide valuable
insights into a so-far unexplored region of QCD, the model that describes the behaviour of, among other
things, nuclei, protons and quarks, in which novel phenomena are expected to occur.”

From observations at the LHC and in other colliders we already know that when two ion beams are collided, a
new state of matter is formed: the quark-gluon plasma (QGP). This is the hot and dense matter that existed
in the initial moments of the Universe. At the LHC, the properties of this state can be probed by studying how



