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1964 - Higgs mechanism proposed by P. W. Higgs, F. Englert and R.Brout, G.S. Guralnik, C.R. Hagen and T.W.B. Kibble.
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BACK IN 1990

' 27 Km tunnel completed
8 February 1988
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I’environnement.

First collisions recorded by OPAL at LEP

First Z decay into hadrons recorded by OPAL and LEP on 13 August 1989 at 23:17
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1964 - Higgs mechanism proposed by P. W. Higgs, F. Englert and R.Brout, G.S. Guralnik, C.R. Hagen and T.W.B. Kibble.
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A fast calorimeter
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A fast calorimeter

NN LN N

25 NS l \!/

The benefit of such a scheme is that each tower can be con-
nected to a preamp located on the tower itself ,in the front
or back of the calorimeter.

Thus this proposal solves(in principle) the problem of
dead space around modules to allow for connections.Such a pro-
blem is harder and harder when the granularity increases.It
also implies the use of long connecting lines ,which are a ser-
ious adverse effect against speed(Radeka & Rescia NIM A265)
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Janvier 1990 Daniel Fournier
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25 ns l \!//

A fast calorimeter

NN LN N

The benefit of such a scheme is that each tower can be con-
nected to a preamp located on the tower itself ,in the front
or back of the calorimeter.

Thus this proposal solves(in principle) the problem of
dead space around modules to allow for connections.Such a pro-
blem is harder and harder when the granularity increases.It
also implies the use of long connecting lines ,which are a ser-
ious adverse effect against speed(Radeka & Rescia NIM A265)
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Although it is clear that difficulties will show up when
trying to make a real design,one could envisage to use such

.@

Janvier 1990 Daniel Fournier
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An hermetic calorimeter

a scheme either with

-"wiggled" plates parallel to the beam axis(left)

or with
-"wiggled" cones pointirng to the interaction point(right)
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S0 many questions to answer

2001-2003

1997 Technical Design Report ;

1990 First accordion module
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1964 - Higgs mechanism proposed by P. W. Higgs, F. Englert and R.Brout, G.S. Guralnik,
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Search for the Higgs boson

C.R. Hagen and T.W.B. Kibble.
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L EXPERIMENT
ber: 191190, Event Number: 19448322

The ATLAS combined testbeam in 2004

4 layers
silicon detector

|7 |
G ) l

3 layers
pixel detector

Overall Barrel and EMEC 0.54% 2 sectors
04 TRT

035 ' '

03

0.25

0.2

N .5 Where the ATLAS reconstruction was born.

0.1

- Lines of code dating from the CTB are still running today.
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Remember: the two labs were engaged with MSGCs and gently joined the Si technology when CMS decided to go “full Silicium”

> &= CMS ENDCAP TRACKER @ IPHC & IP2

)

, Au final intégration par IP21 au CERN du bouchon
After a long R&D phase with the RD58 CERN program.... ¢ 1o attendait plus*...

construction starts in the years 2000 Un développement DAQ piloté et supporté au
CERN par IP2I et IPHC pour tout le trajectomeétre

Prét pour la mise en ceuvre et les premieres prises

Assemblage et de données

B dNCS d Ia ssem b | d g e d éve 'm | Na g e d esS « p éta | es » * Avec Louvain redéployé au CERN pour la préparation des derniers pétales

—

-

— ——

Management du consortium* de construction des deux bouchons

Développement de |la base de données de construction et de logistique
Gestion du flux des composants vers les centres de production des pétales
*Aachen | et lll, Bruxelles, Hambourg, Karlsruhe, Louvain, Lyon, Strasbourg, Vienne
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After R&Ds with SPACAL, ECAL scintillating fibers, Shashlik Tower, LLR joint ECAL PbWOQO4 in 1994, when CMS decided to build its calorimeter with crystals.

Design of the barrel calorimeter
mechanical structure with honeycomb
Challenge: ultra thin but solid, 100 t,
several shapes, radiation rad
R&D@LLR: mechanical strength, optical
reflectivity.

Production in industry: ~10000 alveoles
then tests in lab and shipping to CERN

06.07.2022
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Trigger concentrator card
Design, production, firmware,
reception & installation (*);
~110 boards for barrel & EC.
Very versatile boards:
implementation in firmware of

spikes rejection algo (un tour
de force)

Board were operational on day
1 and still are.

*with IRFU, LIP Lisboa

LWL
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APD validation
Fabrication & validation of APD
for CMS ECAL @ IP2I & CERN
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CPPM, as an alternative to the well established Si strip detector.

Idea of ATLAS plxel detector proposed by Pierre Delpierre from ‘

Lessons learnt from the construction of the ATLAS pixel detector,

by Sasha Rozanov:

Do not be afraid to be innovative and be against the party
line

Importance of the long term investment into high tech
electronics engineers, clean room and equipment facilities

Very unstable delivery of components from industry (mainly

bottleneck bump-bonding problems at 1ZM) required very /‘: :

strong peak production capabilities to save the overall
schedule and flexible cooperation in multiple production sites

Strict humidity control needed not only at home lab, but
also in all collaborating institutes (visits, common, tests,
discussions, documentations). Do not forget humidity (85/85)
tests on the electronics.

Do not economize on thermal cycling tests before massive

production.
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I The group created the “drawers for electronics”, built the HV system,
' installed the detector in the pit, made first system tests at CERN
| w . and laser calibration.
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Particle trajectory

with a accuracy of
0.0002 m (20um)

and energy at
1%




Tevatron CDF & DO

W, Z  UA1, UA2

|deas about LHC, thoughts

Top

LEP

Search for the Higgs boson

1964 - Higgs mechanism proposed by P. W. Higgs, F. Englert and R.Brout, G.S. Guralnik, C.R. Hagen and T.W.B. Kibble.
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Jessica Leveque is not

happy: she immediatly saw
that something was wrong
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| Jessica Levéeque is not
happy: she immediatly saw
that something was wrong
with the calorimeter!
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DATA TAKING and QUALITY

120

110~ Total E

100?— -------------- All good for physics

90—

ATLAS p-p run: April-December 2012

Inner Tracker Calorimeters Muon Spectrometer Magnets

Pixel SCT TRT  LAr Tile MDT RPC CSC TGC Solenoid Toroid

80—

Recording Efficiency [percent]

70—

999 994 0998 991 996 996 998 100. 99.6 99.8 99.5

605
11/03 07/05 02/07 27/08 22/10 16/12
Date in 2012

In 2012, 89.5% of DELIVERED data were good for physics.

To my knowledge, never an experiment has reached such a level of efficiency.
Even experiements at e*e- colliders, pp at lower intensity, with much less challenges.

At LHC, even with more pile-up than designed, we are happy!

My interpretation: the coherence between motivation, rigour, the challenging physics
aim (the aim is not to discover; it is to find out what is there), the very spirited people.
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1964 - Higgs mechanism proposed by P. W. Higgs, F. Englert and R.Brout, G.S. Guralnik, C.R. Hagen and T.W.B. Kibble.
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LE SUSPENSE EST a SON COMBLE

Juin 2012 - Le dévoilement des données dans CMS
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= &&= 4th July 2012 - HIGGS DISCOVERY with ATLAS & CMS
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£ (= #tn July 2012 - HIGGS DISCOVERY with ATLAS & CMS
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Data need the Higgs boson.

Excess also observed in WW channel

06.07.2022 40



H—4 leptons

> [T T T T T T T T T ]
— — -1 _ _ -1

> _C|NB| T T |\/g |_ 7|Te\|/, I_|_ ?.1 |fb | \FS| _|8 T|eV,|L _| 5.|3 ﬂ:|) 0 + Data S/B Weighted N

® 16:— ¢ Data ° of K | .0.5. ERE Sig+Bkg Fit (m =126.5 GeV) =

E?) - [ z+X (c?) 5_ T 1/ A U I Y A . Y U e AW/ B, U Bkg (4th order polynomial) ]

— 14-[zy, 2z B4

12 - [ my=125GeV © 3 T1 | [ 1 T T 771 1| /. > ]

C 12 2. '

) _ 2t

> B : _

Ll 10—

|

lllllllllllllllll

o N = (@) 0¢]
|

120 140 160 18(

m,, (GeV)

Iggs boso
Higgs boson (prediction) -

background

Data need the Higgs boson.

Excess also observed in WW channel

06.07.2022 40



ROUTE vers une DECOUVERTE ?

)
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