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After energy, luminosity is the most important
parameter of a collider
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Particle accelerators like generator of very fine light
they use the «light», of quantum mechanics

‘ Accelerators Microscopes Binoculars Optical, radio télescopes

Particle physics looks at matter in its smallest dimensions and
accelerators are very fine microscopes or, better, atto-scopes!

L=h/p: @LHC: T=1TeV = A1=1018m

CERN AC-Z11 - V11/5/98888



Accelerators also a wonderful «time macchines»

*Trip back toward the Big Bang: t =1/E?g,,

us—
t = 1 ps for single particle creation
*t = 1 us for collective phenomena QGS (Quark-Gluon Soup)

Fig 1 Snapshot of two
colliding lead ions just
after impact (simulation)

.
‘ Hil
HL-LHC PH_(_)_JECT




How well works the LHC today?
LHC works very well.

We arrived at 93% of the collision energy for what LHC has been designed for.
(Maybe we will reach 100% in 2021, see a few slides after this one)

And luminosity at peak is almost double than the design of the LHC (of course there
were margins); while in integrated luminosity we are about 20% above our objectives.




LHC today

Fault / Downtime
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Wvoléution of energy and luminosity in LHC.
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Augmentation de I’énergie et de la luminosité

LHC / HL-LH < HiLum Y

LHC
Run 1 | | Run 2 | | Run 3
LS1 LS2
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— R2E project 11T dipole & collimator

regions
Civil Eng. P1-P5
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experiment

upgrade phase 1 damage H H H
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Tl nominal luminosity JE——| ALICE - LHCb _
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At about 2024 we will reach a few limitations (that we knew since the design time of the LHC).

- Radiation damage limit in the magnets near the experiments and inside the experiemnts (Inner Tracker especially)
- Cryogenic limit of the magnets near experiment, (IT quadrupoles), so we need to make different design to increase.
- Change triplets (and experiment IT) needs a very Long Studown — we «profit» to substantially increase luminosity

iLumi ’
HL-LHC PROJECT
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The technical trigger of the upgrade:
Radiation damage in low-beta triplet region

peak dose longitudinal profile Cold bore
' ' ' ' insulation

7+7 TeV proton interactions = 35 MGy
IT quadrupoles
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High Luminosity: a bright future for the LHC
Generate more light - machine upgrade
Better eyes to profit of higher luminosity — detector upgrade




Luminosity the main ingredients

Beam current

Beam current and emittance: involve SlZe

injection chain and whole ring
B* involves «only» 2 IRs, 2x600 m

Ly= 110 cm3s!

LHC has been designed for L, with margin

All systems have ~ designed to withstand
2L, (to be achieved by increasing N, x 1.5)

Lucio Rossi - HiLumi LHC to the CERN guides - Globe 26 February 2019 11



Luminosity the main ingredients

Beam current

energy
—— Beam
) . size
Beam current and emittance: involve

injection chain and whole ring
B* involves «only» 2 IRs, 2x600 m

LHC

Ly= 110 cm3s!

Unit of lumi through the talk
LHC has been designed for L, with margin

All systems have ~ designed to withstand

m 2L, (to be achieved by increasing N, x 1.5) 0 0.2 04 0.6 0.8 /3 1
HL-LHC PROJECT . . . . .
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Goals of the LHC Injectors Upgrade prOJect |

LHC North Area

RF syste a\r ’
(200 MHz) upgrade . =41 + 160 MeV H- charge
* Longitudinal impedance . A exchange injection
reduction & partial a-C i o - Acceleration to 2
coating I GeV with new mai
« New beam dump and W g
protection device
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5 g !

* 2 GeV injection
* New RF
equipment
including broad-
band feedback

TT2

n-ToF N

[ 2001 |
/ LINAC 4
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/
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» Acceleration of H- to 160 MeV
* Nominal 40 mA within 0.4 pm, Run 3

LEIR v
target 25 mA within 0.3 um ' )
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Beam envelope scales as 1/\B* at IPs
HL — Reduce B* by a factor four

(503,507,507 exvelope for &y =5.02646 x 107w, €,=5.02646 x 107, o, =0.000111

can Low-B quadrupole triplet

Lucio Rossi - HiLumi LHC to the
CERN guides - Globe 26 February
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Effect of the crab cavities

* RF crab cavity deflects head and tail in opposite direction so that collision is

|
effectively “head on” and then luminosity is maximized
* Crab cavity maximizes the lumi and can be used also for luminosity levelling: if the

lumi is too high, initially you don’t use it, so lumi is reduced by the geometrical
factor. Then they are slowly turned on to compensate the proton burning

« Hil |
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EC-FP7 funded HiLumi design study 2011-15
5 ME from EU; 15 ME from CERN, 30 ME total
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Goal of HL-LHC as fixed in 2010

From FP7 HiLumi LHC Design Study application

The main objective of HiLumi LHC Design Study is to determine a hardware configuration and a set
of beam parameters that will allow the LHC to reach the following targets:

A peak luminosity of L .., = 5x10°** cm™?s* with levelling, allowing:

An integrated luminosity of 250 fb-! per year, enabling the goal of
L. .. = 3000 fb! twelve years after the upgrade.
This luminosity is more than ten times the luminosity reach of the

first 10 years of the LHC lifetime.

te performance established 2015-2016: with same ha
nd same beam parameters: use of engineering margin
=7.510% cm2s! and Ultimate Integrated L, . .. ~ 4

1
C should not be the limit. would Phvsics reauire mor

Project approved by CERN Council in June 2016




LHC / HL-LHC Plan

LHC HL-LHC

L1 LS2 14 TeV 14 TeV

13 TeV energy
Diodes Consolidation 5to7x
8 TeV splice consolidation LIU Installation cryolimit HL-LHC nominal
7 TeV button collimators Cryo RF P4 interaction installati luminosity
R2E project P7 11 T dip. coll. reglons instaliation

Civil Eng. P1-P5

220 o N T 11

ATLAS - CMS

radlatlon
experiment upgrade phase 1 damage ATLAS - CMS
beam pipes 2%nom, luminosity 2.5 x nominal luminosity , upgrade phase 2
75% nominal luminosity I——— | ALICE - LHCb = ¥
nominal upgrade

luminosity ]
EXd 190 fb™" 380 fb™' integrated ISR

HL-LHC TECHNICAL EQUIPMENT:

| l;),ESIGN STUDY PROTOTYPES CONSTRUCTION INSTALLATION & COMM. @

HL-LHC CIVIL ENGINEER:

DEFINITION EXCAVATION / BUILDING



Example of Physics reach in HL-LHC :
direct production of chargino-neutralino pairs

; 1000 lllllll I""l"l'l"'TTT"'ll"'IT"'l"'ll """
S 900 ATLAS Simulation Preliminary
gm- ........ ‘[l. dt = 30001 =140, 95% CL exclusion
800F- \s= 14 TeV u
— L dt =« 3000 .uuldo.Somcovory
700 3-lepton channel AN {L dt = 300 b, 1+60, 95% CL exclusion
660 i: 7.: W i? z z‘: —— J.ldl 300 1", 1480, Sa discovery

- 8 TaV, dex 203", 95% CL exclusion
- - ree .y
-
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WP1
Project Management

WP2 WP10
Energy Deposition & R2E

Accelerator Physics & Performance
WP3 WP11
IR Magnets 11T Dipale
WP4 WwWP12
Crab Cavities & RF Wacuum & Beam Scraen
WP5 WP13
Collimation Beam Instrurmentation
WP6A \ /

WP14
Cold Powsring HiLumi Beamn Transfer & Kickers
R ——— HL-LHE PROJECT
WPGB WP15
Warrm Powaering Integration & (De-installation
WP7 WP16
Machine Protection IT String & Commissioning
Wpre WP17
Collider-Experiment Interface Infrastructure, Logistics & Civil Enginearing
WP9 wWP18
Cryogenics Controls Technologies

iLuMi ’
HL-LHC PROJECT
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High Luminosity LHC Project

NON MEMBER STATES COLLABORATIONS®

MEMBER STATES COLLABORATIONS® HL-LHC PROJECT MANAGEMENT

US HL-LHC AUP’ - USA
Project Manager: G. Apollinari, FNAL
Deputy Project Manager: R. Carcagno, FNAL
Magnet Systems
G. Ambrosio, FNAL
Crab Cavities System
A. Ratti, LBNL, L. Ristori, FNAL

IR Magnets
CEA Saclay: P. Védrine, L. Quettier, H. Felice
CIEMAT Madrid: J-M. Perez, F. Toral
INFN: A. ZoccoIiZ, M. Sorbi3, P. Fabbricatore®

Project Leader: Lucio Rossi, CERN
Deputy Project Leader: Oliver Briining, CERN
Project Office Manager: Laurent Tavian, CERN
Configuration, QA, Resource Manager: Isabel Bejar Alonso, CERN
Integration: Paolo Fessia & Michele Modena, CERN
Collaborations (in-kind): Beniamino Di Girolamo, CERN
Budget Officer: Benoit Delille, CERN
Safety Officers: Thomas Otto & Christelle Gaignant, CERN
Communication: Isabel Bejar Alonso, CERN
Secretariat: Cécile Noels & Céline Le Bon, CERN

Uppsala University: T. Ekel6f (Magnets & Crab
Cavities Testing)

KEK - Japan

LHC Upgrade Coordinator: K. Tokushuku
SC D1 Magnet: T. Nakamoto

UK: R. Appleby5 (Spokesperson & Collimation),
G. Burt® (Crab Cavities), S. Gibson’ (Beam Instr.),

Y. Yang® (Cold Powering)

\

WP2 Accelerator Physics
Gianluigi Arduini
Rogelio Tomas Garcia

WP6A Cold Powering
Amalia Ballarino
Vittorio Parma

|

[

WP10 Energy Deposition & R2E
Markus Brugger — Francesco Cerutti

WP11 11T Dipole

|

WP15 Integration & (De-)installation
Paolo Fessia
Michele Modena

|

WP3 IR Magnets WP6B Warm Powering WP16 IT String & Commissioning
Ezio Todesco Michele Martino Frédéric Savary Marta Bajko — Mirko Pojer
Paolo Ferracin Jean-Paul Burnet Hervé Prin ) )
WP4 Crab Cavities & RF WP7 Machine Protection WP12 Vacuum WP17 Infrastructure & Logistics
Rama Calaga Daniel Wollman Vincent Baglin Laurent Tavian

Ofelia Capatina

|

WP5 Collimation
Stefano Redaelli
Roderik Bruce

! In kind contributions
? INFN Directorate

* INFN Milano LASA
*INFN Genova

Reiner Denz

WP8 Collider-Experiment Interface
Helmut Burkhardt — F. Sanchez Galan
Sébastien Evrard

|

WP9 Cryogenics
Serge Claudet
Rob Van Weelderen

Germana Riddone

WP13 Beam Instrumentation
Rhodri Jones
Thibaut Lefevre

WP14 Beam Transfer
Chiara Bracco
Brennan Goddard

Beniamino Di Girolamo

|

WP18 Controls Technologies
Javier Serrano
Eugenia Hatziangeli

® University of Manchester/Cockcroft Institute
© Lancaster University/Cockcroft Institute

7 Royal Holloway/John Adams Institute

5 University of Southampton

7 US HL-LHC Accelerator Upgrade Project

2019




LHC is already much optimized: many accelerator physics challenge:
The Achromatic Telescopic Squeezing (ATS) scheme

Small B* is limited by aperture but not only: optics matching & flexibility (round
and flat optics), chromatic effects...

A novel optics scheme was developed to reach un-precedent 3 w/o chromatic
limit based on a kind of generalized squeeze involving 50% of the ring

(S. Fartoukh)

4.0 iplbl:l')cla"_,\"/_)'=0.490/0.40(') 4.0 iplbl:{)cla"_,\‘(_)‘:O.lQO/O.lO(')
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« = Thenew IR s sort of 8 km long !
Beam sizes [mm] @ 7 TeV from IR8 to IR2 for typical ATS
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“pre-squeezed” optics (left) and “telescopic” collision optics (right)
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Technology landmarks

“CRAB” CAVITIES
8 superconducting “crab”
cavities for each of the ATLAS
and CMS experiments to tilt the
beams before collisions.

CIVIL ENGINEERING
2 new caverns and two new 300-metre
service galleries, two new large shafts;
10 new technical buildings on surface in P1 and PS
(ATLAS and CMS)

BENDING MAGNETS
2 pairs of shorter and more

powerful dipole bending magnets
to free up space for the new

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

CRYOGENICS

2 new large 1.9 K helium refrigerators
for HL-LHC near ATLAS and CMS

COLLIMATORS
15 to 20 new collimators and 60 replacement
collimators to reinforce machine protection.

SUPERCONDUCTING LINKS
Electrical transmission lines based on a
high-temperature superconductor to carry
current to the magnets from the new service

galleries to the LHC tunnel,
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The Insertion Region (till Q4)

Connection to LHC (UL) Service gallery (UR)
UA i;allery Service caverr\

S

BBLR SC [inks
¥

= ‘
7 i -
Q 1 DZTAN

Crab cavities

Collimators

DPM=DEX DL ==

s — -
- Q2b

In total about 1.2 km of the LHC will be replaced by new technologies!
Biggest HEP project of this decade, but it has a reasonable size (25-30% of
the LHC) to be a test-bed for new technologies...
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The Inner Triplet region with in-kinds

Connection to LHC (UL)
Service gallery (UR)

SC Links

Nz
ZIN

ke 917
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http://www.iconarchive.com/show/flag-icons-by-gosquared/United-States-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/Spain-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/United-States-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/Spain-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/Italy-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/Japan-icon.html
http://www.iconarchive.com/show/flag-icons-by-gosquared/United-Kingdom-icon.html

The MS (matching section) region with in-kinds
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High Luminosity LHC 11 T dipole in the
Present layout of the DS DS7 (Dispersion Suppressor of LHC P7)

region:

15.660 m )\

LHC layout

New layout with one collimator and two 11T dipoles:

11T
dipole

iL | ’
HL-LHC PROJECT
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5 Short sample at 1.9 K

‘n

Thermal cycle =&

0121 Quter
# 121 Inner
© Both Inner
+ 120 Inner

0120 Outer
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11T production in B.180 <
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LHC low- quads: steps in magnet technology from
LHC toward HL-LHC

$=Fermilab KK

LARP

U o

LARP TQS & LQ (4m) |
@90 mMm, Beue~ 11 T

\\

LHC (USA & JP,56m) | 4 ' ®
@70 mm, B~ 7.7 T j b"‘ |::>

1992-2005

2004-2010
New structure based

on bladders and
keys (LBNL, LARP)

LARP & CERN

LARP HQ MOXE
@120 mm,
Bpeak~ 12 T @150 mm,
peak Bpea~ 11.5T
__2013-2025

2008-2014

@

LARP

LARP



http://www.kek.jp/

New structure to accomodate brittleness of
the Nb;Sn superconductor

RRP strand.(:85.mm,108/127) PIT strand.(.85.mm,192)
Jc: 2450 Almm? (12 14.2 k) Jc: 2450 A/mm? (12 T34.2 K)

Cu:non-Cu: 1.2 ; Cu:non-Cu: 1.2

Aluminum
outer cylinder

¥ / ,A‘ 4 ’ \ 4 % - 3 ‘ -"...’ 5 e 3 ,"
SC coails -' W Y N . 4
(here dummy) o 4 40 strands cable
4 . A (18.15 mm x*1.52 mm)

Space for
bladder
(removed) ’




HiLumi: 15 years of R&D to go beyond the technological limit of LHC Nb-Ti




With HiLumi we prepare the technology for a
future leap in hadron collider technology...

ey

, : : €99
20 Dipole Field for Hadron Collider o
i
18
16 HTS
= 14
o
&2 12 Nb,Sn
= 10
E 8 =
= Nb-Ti _-="%85C
S 6 Tevatron & -~ S—
4 ”F_‘.--""FITERA
2 o7
0 SPS & Main Ring (resistive)
1975 1985 1995 2005 2015 2025 2035

Year
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HL LHC magnet “zoo

HX holes

Trom yoke
Gl !?P wedge

o, Coil

Boa
Al shel - Cooling channed

b s shos

V. Outer collar

fron L Key

-

" Inner collar

7 &8 shell

Cails Tron voke

Coolng ctamel

Trlplet QXF (LARP and CERN) Orbit corrector (CIEMAT)

Staness stol shed

Recombination dlpole D2 (INFN)

D2/Q4 orbit corrector (CERN) Skew quadrupole (INFN)

Approximately 150
single magnets and 50

cold masses for HL-LHC -
Sextupole (INFN) Octupole (INFN) Decapole (INFN) Dodecapole (INFN)
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Many magnets designed and manufactured via
collaboration .

A

Iron field map when both dipoles are

simultaneously powered

D1 - KEK
Recent test beyond nominal

K 4 Nested orbit correctors
Q4 MQYY _ — CIEMAT Madrid

CEA Saclay
(QUACO) e

HO Correctors §
INFN-Milano LASA = %

D2 —

INFN Genova (model & full proto)

"
Test @ 2.17K (lh @134.4 B \ :

. X o>
Ai.e. 108% nominal s .
A\ -
4 -~
< [ ) '
AN NG
\\ 4
N

-

current) g

No-training \}

3 «natural» quenches
@241 A, i.e. 97% of short
sample limit 4.2 K




Crab Cavity, for p-beam rotation
at 10 fs level!

HWDR, JLAB.OD HWSR, SLAC-LARP DR, UK, TechX Kota, KEK

radius
Compact cav -

1001

80

Elliptical type CC has been
. tested first in KEK 2008
40
required |1

208

max. w/o
Compact Crab Cavity target

4

i L l, 200 400 600 800 1000 MHz
HL-LHC PROJECT
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Crab Cavity consruction for SPS test at CERN
(DQW type)

FPC installation onto cavity

String assembly completed
Aug 18, 2017

FPC on in Conditioning
Test box & installation of DT

iLumi ’
HL-LHC PROJECT
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Upper Cryogenic line
LHCACFQC

ALIGNMENT SYSTEM LHCACFAH
SUPPORT & ALIGNMENT OF CAVITIES

HL-LHC PROJECT

Cryogenic Jumper

/ / | FSI system LHCACFAM

/ / | For CAVITY POSITION MEASUREMENT

n . T

Y& p— — 3 % For RF power supply

Radio-Frequence wave guide
Cryogenic Service Box | ,
SPSQUXDA0002

Cavity assembly*
*Seo detallied view

| Taylor Hobson sphere

Survey

Valve Support
LHCACF_T0262

= Valve Box

See LHCACFVT0024
RF GATE VALVE LHCWG

| Cold/Warm Transition
LHCACFVW

BCAM system LHCACFAM

Vacuum Vessel LHCACFVT
See EDMS 1710424

ST0711598_01 | Warm magnetic shield

| Fst system

Lower cryogenic line For CAVITY POSITION MEASUREMENT D

LHCACFQC

HOM extraction lines (x6)

Coaxlal line 50 ohms

&

7N

HL-LHC-WP04—CRAB CAVITIES DQW CRYOMODULE FOR SPS

For CAVITY POSITION MEASUREMENT

| Thermal screen 50K LHCACFTS

Capper scroen with cooling pipe

LHCACFWM (not represented here)

> Alignment jacks (x3) LHCHACF
PSI design

EDMS n" 1729225

*DQW CAVITY ASSEMBLY \

Tuner Actuation

LHCACFTU

HOM filter LHCACFHC [\
See EDMS 1524862 <
FPC LHCACFMC

Fundamental Power Coupler

Cold magnetic shield
Cryophy ® - LHCACFCM

| paw cavity Licacrea

| Double Quarter wave

| Helium Tank

| tHeacrHT-Titanium
FS! Targets ||

(FS! MEASUREMENT) Pick Up Antenna

See EDMS 1704942

| Tuner Frame
LHCACFTU

~| Pick Up Coaxial line
Coaxial line 50 ohms LHCACFRL

| HOM extraction lines
Coaxial line 50 ohms LHCACFRL

about DQW cry

- Overall dimensions (L/I/h): 2800/950/1900mm
- Mass : ~3800kg

- Cavity : 2x DQW

- HOM filters : 6 pces (3 per cavity)

- Pick Up Antenna : 2 pces (1 per cavity)

- Tuner : 2 unit (1 per cavity)

- RF Gate valves : 2 pces

- FSI Heads : 16 ports (8 per cavity)

-BCAM : 2 lines / 4 position fingers per cavity

Version 10.2016
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2018 HiLumi LHC CC in the SPS:
First rotoncrabbln ever!

Bt &
Crab cavity
cryomodule in
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for beam in and
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Collimators
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And many other im

Tungsten blocks
(mechanically connected to the
beam screen tube)

Perforated Cu
colaminated tube

Thermal links

o

New type of beam screen W-
shielded for the IT quadrupole

Elastic supporting system

nortant novelties

New TDIS
absorber to
protect SC
magnets
from mis-
firing
injection
kicker
magnets

Improving
beam
diagnostics:
BGV
detector




LESS: Laser Enginneered Structured Surface
utreatment of km long surface to beat definitively e-clouds




A few options on the table to improve beam
handling and cleaning

Courtesy UA9/PNPI

o Electrons

. 4-@@@- Protons

Beam core

—

H‘:”OCrystal T I“ ]

Collimator

Hollow electron lens Crystal collimation
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Non binding MoU
for HL-LHC

The time for
“booking” in-kind
contributions is
shrinking!
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http://www.iconarchive.com/show/flag-icons-by-gosquared/United-States-icon.html

Recent signed collaborations and in-kinds

- . 7y Y ‘




950 MCHFof material cost
and about 2000 Person-years (200 FTE for 10 years)

1,000,000 No additional
900,000 budget form
800,000 Member States.

(Excpet the
700,000 additional
600,000 exceptional
£ 500,000 contribution).
=< ——PV - Baseline 1
400,000

Extra-need of
people, beyond the
200 people of staff,

300,000 ——PV - Baseline 2.0

200,000 HL-LHC h dth f
- as passed the cap o . .
100.000 100 MCHF in expenditure fullifileld with
>330 MCHF in commitment. personnel from MS

TH»BE-BETRETRE>oOEYIYIIYIIYIIN I Ay -
R R R ol O O R o o o associates (or
SSZNOZNOZN DN OZINOZINIZINDIZNOIZND DN D030

collaborating

ﬁ associates)
HL-EHC PR()JECT|
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A great effort ... but also an investment
HiL U =

i HL-LHC Industry
HL-LHC PROJECT

Industry Relations and Procurement Website for the HL-LHC project

| T T ) P R

Building the HL-LHC with the Industry

LOs Portals

The HL-LHC Industry Website has been specially designed for all those firms that wish to participate in this

ambitious project. We want to share all the relevant information related to the procurement that will be required

de of the LHC. 12 June 2017

BIG SCIENCE BUSINESS FORUM

HIGHLIGHTS

to lish this major

The industry will have a crucial role and will be heavily involved within the HL-LHC Project #since it will be the

main source o provide the technologies and equi; that are required to sfally achieve the goals of this 1 $ H

upgrade of the LHC. Bi‘gs l rc':ggce
The HL-LHC will collaborate with many types of industries and businesses to pursue its goals. Knowledge and F)ru ni

technology to be developed during the HL-LHC project will make a lasting impact on socisty. 1

Big Science Business Forum 2018 will
be the first oneswp-shop for
European companies and other
stzkeholders to learn about Europe’s
Big Sdence organisations’ future
investments and procurements. CERN
event will 2t thie major event that will
be held at Copenhagen on 27 and
28 February 2018

Read moreé
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Avec un clair retour pour la sociéeté

A recent study of the University of Mialn Economy Dept, has estimated
that for each CHF invested in the HL-LHC there is a net gain for
HiTech companies of about 1.7 CHF

Tech spillovers - HT suppliers: 1993-2038

= Technology return to industry

= Training

= Public cultural effect

= Publications of scientific articles

Millions of 2016 CHF - Discounted

HiLumi
il Lucio Rossi - HiLumi LHC to the CERN guides - Globe 26 February 2019



Point 5 du LHC (CMS)
Infrastructure existante
Nouvelle infrastructure HL-LHC
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Semblable au point 1 (ATLAS)
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2021-2025: Preparation de l'infrastructure
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Travaux Point 5 (FR)
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Travaux Souterrains

4 Galeries

, . CMS
Sécondaires

Galerie Principale

Caverne

1 i CERN
ium Y @
HL-LHC PROJECT
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Travaux Surface

Réservoirs
Hélium

Batiment de
Ventilation

Batiment

Batiment
Compresseur

Electrique

Tours de
refroidissement

Batiment
Téte de puits
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Informations sur Travaux

MBEIE] BARESEL

= Entreprise: CIB Consortium Implenia Baresel
— Qrigine France, Allemagne, Suisse,

= Valeur du contrat: 58 millions EUR

= Durée des travaux: 2018-2022 (54 mois)
— Souterrain: mi-2018 jusqu’a fin-2021,;
— Surface: début -2020 jusqu’a mi-2022;

(>
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Chantier Point 5 (Installations de chantier 1/3)

Acces 2
chantier

. Batiment SXAS

'z: (dans CMS) , : : N i Accés 1
Q) s . chantier
- = & e
-
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Chantier Point 5 (Installations de chantier 2/3)
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Chantier Point 5 (Installations de chantier 3/3)

Installation plateforme creusement
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Chantier Point 5 (Puits 1/3)

Principe descenderie
Vue 3D - Date : 18072018

Descenderie partie sup.
B E: ¢ Escalier provisoire pour
™) la premiére partie du creusement

_Poutre de couronnement

_Pieux sécants

Descenderie partie basse.

Fond de puits provisoire

Poutres de fixation 11 _~ (1ére partie creusement)

de |la descenderie au puits
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Chantier Point 5 (Puits 2/3
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Chantier Point 5 (Puits 3/3)




Chantier SXA5
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Travaux Point 1

e Chantier Point 1
~ Identique au Point 5,
avec différents intervenants
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Informations sur Point 1 (CH)

= Entreprise: groupement Marti

— QOrigine Suisse, Allemagne, Autriche; P
— Pilote Souterrain: Marti Tunnel AG de Berne;
— Pilote Surface: Marti Construction SA de Meyrin;

= Valeur du contrat: 67 million CHF
= Durée des travaux: 2018-2022 (53 mois)

— Souterrain: mi-2018 jusqu’'a mi-2021,;
— Surface: fin-2019 jusqu’a mi-2022;

T S)
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Contract T117 — JVMM — LHC P1 (ATLAS)
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Contract T117 - JVMM - LHC P1 (ATLAS)
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Contract T117 — JVMM — LHC P1 (ATLAS)
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Material on the HiLumi project (accelerators)

_ _ Isabel Bejar Alonso
http://hilumilhc.web.cern.ch/ Communication & outreach for HL-LHC

EDMS document(s): 2061550 v.1 "HL-LHC Video Trailer" by Polar Media in status:
Released

Trailer of the Documentary film on the High Luminosity LHC project co produced
with Polar Media (...

Link: https://edms.cern.ch/document/2061550/1/approvalAndComments

= EDMS document(s): 2061569 v.1 "HL-LHC Videos animations" by Isabel BEJAR
ALONSO in status: Released
Civil Enginnering, Crab cavities, ,Works on points, 11T Simulation with Frederic...
Link: https://fedms.cern.ch/document/2061569/1/approvalAndComments

=  EDMS document(s): 1852260 v.1.1 "Posters HiLumi - October 2017" by Isabel
BEJAR ALONSO, Hector GARCIA GAVELA in status: Released
Link: https://edms.cern.ch/document/1852260/1.1/approvalAndComments

Hil U |’
HL-LHC PROJECT
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