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A worldwide success?
RF Gymnastics and Beam Physics as driving factors

[ TeVie
g
CMS
450 GeVie
SPS
T2
26 GeVie ATLAS
! / Trao\_
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1.4 GeY East Area
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A worldwide success?
With a wide diversity in technologies!

LINAC2 o%s “ Super Proton Synchrotron

CE/RW Accelerator Technologies . J.M. Jimenez
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A worldwide success?
And detectors amongst major instruments of Humanity!

C\ﬁw Accelerator Technologies J.M. Jimenez
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Full exploitation of the LHC as Top Priority!
Three main scientific pi Iifs
//

A Full exploitation of the LHC:
A successful Run 2, LS2, and Run 3 start-up.
A Upgrade of LHC Injéctors; on-track construction of HL-LHC.

A Scientific diversity programme serving a broad community:
A ongoing experiments and facilities at Booster, PS, SPS and their upgrades.
A participation in/accelerator-based neutrino through CERN Neutrino Platform.

A Preparationof, CERNOs futur e
A~ vibrantaccel er ator R&D programme expl oit
unigqueness.
A design studies for future accelerators: CLIC, FCC (includes HE-LHC).
A _future opportunities of diversity programme: i Phy s i ¢ sCBlelyiodar

Important milestone: update of the European Strategy for Particle
Physics (ESPP) in 2019-2020.

C\E/RW Accelerator Technologies Abr 617 J.M. Jimenez 10
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Full exploitation of the LHC as Top Priority!
T AR mpr//)/ve 20160s excel |l e

Pre-cycle
2% [4%)]

Remarkable availability:

Downtime
26% Stable

[31%] Beams
49%

A Increased operational efficiency
A Enhanced system availability
A New pre-cycle strategy

[33%)]

Operation
Non-availability of beams 23%

from the injector complex is the
largest source of LHC downtime

[2015 - 25 ns Run]

C\E/RW Accelerator Technologies Apr 617 J.M. Jimenez 11
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Full exploitation of the LHC as Top Priority!
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HL-LHC: more than an HEP Project?
Vectors of technology!

CIVIL ENGINEERING “CRAB” CAVITIES

2 new 300-metre service tunnels and 16 superconducting ,.crab®

2 shafts near 10 ATLAS and CMS. cavities for each of the ATLAS
and CMS experiments to tilt the

beams before collisions.

Cryo@P1-P5

FOCUSING MAGNETS
12 more powerful quadrupole magnets
for each of the ATLAS and CMS
experiments, designed to increase the
concentration of the beams before
collisions.

222000w

New TAS and VCX

2%

Beam diagnostics
BGV

SUPERCONDUCTING LINKS BENDING MAGNETS

Electnical transmission lines based on a COLLIMATORS 4 pairs of shortor and more
high temperatire superconduotor to cary 15 to 20 new collimators and 60 replacement powertul dipole bending magnets

current to the magnets from the new service oollimators to reinforoe machine protootion. to froe up spaoe for tho now

tunneis near ATLAS and CMS. collimators.




HL-LHC: more than an HEP Project?

Vectors of technology! Engi neeri ng around

Connectionto LHC (UL) Service gallery (UR)
UA Gallery Service cavern: |
éiiili \!
BBL_‘, | | Collimators ’
'!@s_:f =

Crab cavities

First Crab
Cavity, type
Double
Quarter Wave




HL-LHC: more than an HEP Project?

Vectors of technology! Nb;Sn High Field Magnets

Connection to LHC (UL)

l

DFM

CE/RW
\

NS

<

SC Links

/

DEX

Service gallery (UR)

D=T"

D4

QUIRTAXS



A vibrant R&D on breakthrough technologies!
Vectors of technology! No v e | approaches ai

Cooling & ventilation

Safe room

Transformers

Ventilation & smoke-
extraction ducts

Cold box




A vibrant R&D on breakthrough technologies!
Fundamental role of Colliders

100000 :
. m Hadron Colliders
% Electron-Proton Colliders
O 10000 |_® Lepton Colliders LHC® - |
= ¢ Heavy lon Colliders —_ -
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g L Tev‘?tfro’n/ - _ “LHC leadeac
& 1000 s
S - g HERA-
2 et .’@ ¢ RHIC
S 100 “T ISR &-SLcLEP
o B PETRA® pistan
a ® PEP
o DORIS" CESR
g 10 SPEARQ., =
O P
d .-® ADONE
= 1 @@ VEPP?2
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0.1 | | | | |
1960 1970 1980 1990 2000 2010 2020

Year

Colliders with
superconducting
RF system

Colliders with
superconducting
arc magnet system

Colliders with
superconducting
magnet & RF




A vibrant R&D on breakthrough technologies!
European StrategyT Hi gh Ener gy Fronti e

For physics beyond the LHC and beyond the Standard Mouby
study (synergy of):
U Lineare*e colliders(CLIC, ILC)

E-yup to~3 TeV

U Circulare*e colliders(CepCFCé&ke)

E-up to~ 400 GeV- limited by € synchrotron
radiation. ldeal foprecision measurements

U Circularp-p colliders(SppGFCC)
E-yup to~100TeV
|deal fordiscoveries at higher energy frontiers




A vibrant R&D on breakthrough technologies!
Ti me plays against HEP Physic

1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

B3 Construct.  Physics | Upgr

Hg[6WM Design, R&D | Proto Construct. Physics

1
>1
@© i
ol
O |
|
1

Approved
HL-LHC Design, R&D Construct. Physics Project

FCC* Study : p-p towards 100 TeV RESEERGEAE 701 el HTTTe S WA

'Reviewed version

of CLIC CDR




A vibrant R&D on breakthrough technologies!
|l ndustriali zation of the supe

e
o
§ 100 —superconductor (tons)
E ——magnets produced
10 —magnets tested
——magnets installed
1 - -
5 -15 -14 -13 -12 -8 -7 -6 -5 -4 -3 -2 -1 0
qa_a Year B.C.
T 0 Qualification Scale Series production Superconductor
O = (1000 tons/y)
o) S
S o Pre- Series production
— Protot ! Magnets
- 8 > QIQLYRRS >> series >> (1600 magnets/y) g
)
% 9 > Hub 1 >\ Cold
= : O
=Z o Series tests
> Hub 2 > 3 (1200 magnetsl/y) tests
> Hub 3 >

Note 2: B.C. = Before the Collider




A vibrant R&D on breakthrough technologies!
Vectors of technologyI the Future Clrcular Colllder (FCC)

-1;-‘_.',,.

Image © 191}”.‘!!.“'@“:? . v

LHC HE-LHC baseline FCC-hh baseline FCC-hh
27 km,8.33 T 27km, 16 T 100 km, 16 T 80km, 20 T
14 TeV (c.0.m.) 26 TeV (c.0.m.) 100 TeV (c.0.m.) 100 TeV (c.0.m.)
1300 tons NbTi 2500 tons Nb;Sn 10000 tons Nb;Sn 2000 tons HTS

8000 tons LTS
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