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CERN accelerator complex

T T e — A “complex” complex of machines that
Komplnedsaceditiofoans g iEELT produce, accelerate, transport or collide
particles with fixed targets or with other
beams.

« Machines that collide beams are referred to as
. 'j"'f'---‘/AwE “colliders”
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CERN accelerator complex

The CERN accelerator complex
Complexe des accélérateurs du CERN ¢ PrOtonS
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Large LHC Experiments
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The CERN’s Secondary Beam Areas

o All the injectors the particles circulating are protons (for most part of the
year) or various species of ions for a few weeks / year.
 SPS a fixed momentum of 450 GeV/c protons
 PS a fixed momentum of 24 GeV/c protons

e Fixed Target Experiments (like NA61/SHINE) are studying interactions of
different particles, with variable energies!

e Also: All the complex LHC experiments need different particles and different
energies to calibrate properly their detectors.

-> CERN Secondary Beam Lines — Facilities where all kinds of particles can be
available, on a wide-range of momenta and conditions.



North Area Secondary Beam Lines
A

M2 was the first beam to be switched onin 1978
A 331 [

Since then, very exciting physics program with very important physics results:
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North Area Secondary Beam Lines

The CERN accelerator complex

Eomplese des areélérmtenrs dirCERN Unique facilities hosting many permanent fixed-target
oms experiments and temporary “test-beams”
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CERN accelerator complex

The CERN accelerator complex * Protons from SPS are extracted towards
UnmpleresaerasttmieRrmoyiGiEN the North Area Targets via the transfer
line TT20.

 The 400 GeV/c beam is impinging to 3
different targets in order to produce the
secondary particles that the various
experiments need.

HiRadMat
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CLEAR
———— g

 The H2 line that serves NA61 starts from
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Secondary Particle Production

One proton impinging on a thick copper target
(t=0)

Using that very simple principle, and extracting the 400 GeV/c

proton beam from SPS we produce secondary particles that All kinds of particles are produced with various
subsequently are selected and transported to the various angles and energies

experiments (including NA61/SHINE)
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North Area Secondary Beam Lines

The 400 GeV/c primary beam from SPS is slowly extracted onto 3 ‘primary’
targets
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> Spill duration approx. 5 seconds

» Usually : 2 cycles / SPS supercycle for NA

» Cycle length / repetition frequency dependent on the physics
program of all the facilities served by SPS plus the filling of LHC

Particle Intensity Magnetic Pulse



Beams in the TCC2 target station
_. .

Courtesy: |. Efthymiopoulos
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Schematic of the beam lines & experimental areas in EHN 1
Top view of b. 887 @ CERN, Prevessin
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The H2 beam line of CERN — North Area

H2 : A precise (2% dp/p acceptance), robust, flexible magnetic spectrometer
EHN1 Building

~8m EARTH

Target

muen halo

#" Be: Largest ratio Xo/A,,

-> Several lengths available — 500 mm optimal

L Efthymiopoulos - CERN - EDMS Mo: 1165938
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H2 optics

Definition of beam size / divergence

Momentum in NA61
definition V-bends Based on factors as material,
; ‘ momentum, NAG1 target shape...
o e B | ¢ | NAGL
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Collimators

 Acceptance collimators — Define the shape and the intensity of the beam

 Located at the points that the beam envelope is large, allowing to define the angular
aperture of the beam (“acceptance”)

Cleaning collimators
» Arepetition of an earlier acceptance

I E | |J m | collimator in order to clean the
—— e e secondaries created at the edges of
e ] h 1 I |l| Il the earlier collimators
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Possibilities of H2 beam line

« Any energy of hadrons or electrons possible
between ~10 — 400 GeV/c

* Positive or negative charge

 High (107) or low (100) particles/spill

Variable spot size and variable “waist”

Beam Tracks in XZ plane Beam Tracks in YZ plane
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Limitations and future of H2 beam line

* Designed in the 1970s — “The 300 GeV/c working group”

» Lower energies not favored
o <10 GeV impossible (also length-wise)

* Production usually maximum @ p_T =0.3 GeV/c
 Large angles - Large spot-sizes & lower rate

NA61++ Low energy beam ?

has been preliminary studied in the PBC context.

* A possibility of implementing a (very) low energy beam before NA61

W“j““ | - - {——1 | O e | /\A\
- (T - i , B ;YMV“L,_;_‘ }/ SRR o=
e location of a tertian hranch. 183 2 AR, —
= e _ﬁu» sl bl 5 -t
s T 1T UEE — B E e qEO 0 L L
Iy = L =
SR (LT
* The possibility for a < 30 GeV/c beam, and, if possible and ~N—

needed, proton enhanced (from the neutral channel) beam will [
be studied more in detail in synergy with NA61 starting from
2020.

29/10/2020

N. Charitonidis - NA61 Outreach Seminar

CERN/SPC/299

CERN LIBRARIES, GENEVA I
11 December, 1970

0 R A

CM-P00095176

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE
CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

A DESIGN OF THE EUROPEAN|300 GeV_RESEARCH FACILITIES
T

Chapter 1

A NA61-CERN working group is studying
this possibility for beams < 10 GeV/c
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Conclusions

» An excellent collaboration between CERN and NAG61 in the last years, and the
optimization of H2 beam line towards serving NA61 physics goals will continue.

« Many ideas for exciting physics- Looking forward for the restart in 2021!

e In case If questions on the beam line or the accelerator chain please don’t
hesitate to contact me !

romatic beam envelope™)




