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Eric Lancon (CEA-Saclay/Irfu)
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ATLAS China - CEA collaboration within FCPPL

ATLAS ACC/CEA collaboration

since beginning of FCP

Pr. H. Chen
@ .. P F. Le Diverder B. Mansoulié G20

2L

Beljing Dec. 2006
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CEA, Irfu & Saclay
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CEA, Irfu & Saclay

CEA

The French Alternative Energies
and Atomic Energy Commission

(16 000 Employees, 3 900 M€ Budget)

Irfu

The “Institute of research into the fundamental
laws of the universe”

The largest institute of CEA

Saclay

o One of the 10 research centers of CEA

Thursday, April 7, 2011



The largest institute of CEA

Nuclear
Energy

Defense Technology g Research

Meeting LIA France Inde - Nicolas Alamanos - CEA- Irfu — October 2010 -
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The largest institute of CEA : Research and technology

CEA

~15 000
Defense Technolo Research Nuclear
gy Energy
Irfu
~ 800

Institute of Research into the Fundamental laws
of Universe

\

Particle Physics

Nuclear expertise

~

/

Systems engineering

Astrophysics Accelerators,
. Space technologies > Supra. Magnets
- p - . E
Nuclear Physics Detectors, el_ectromc,
> computing
) " N

[ IFMIF EVEDA

i

C=)

Meeting LIA France Inde -

Nicolas Alamanos -

Thursday, April 7, 2011
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The largest institute of CEA

PhD, Post Docs, ...
130

Adm. Staff
45

Physicists
180

Research and technology

Engineers

235

|

Institute of Research into the Fundamental laws

of Universe

Particle Physics

Nuclear expertise

~ N ~ ~
Astrophysics Accelerators,
. Space technologies > Supra. Magnets
4 ) 4 N\
. Detectors, electronic,
Nuclear Physics .
> computing
) " N

Systems engineering

IFMIF EVEDA

|

i

=

Meeting LIA France Inde -

Nicolas Alamanos -

CEA - Irfu — October 2010 —
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Institute of research into the fundamental laws of the universe

Concentration of human Resources Project oriented organization,
Heavy equipment inside CEA, a technology
Advanced technologies

’ e vy

ATLAS Toroidal Magnet
| (based on a Dapnia design)

e |\

CLAS12 2nd European Workshop - Philippe CHOMAZ - Paris — March 2011 —

Thursday, April 7, 2011



CEA : 10 research
centers

Fontenay ) _ < ey e
K’k\% aux Roses ;
\/‘“"-&7\, Saclay &)Bruyeres le Chate
’t{ r«{i\l'e R,pauhValduc '
’ Grenoble O
OCesta f\ f’v\f

I '/j‘ Marcoule O; OCa
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CEA : 10 research
centers

Saclay :

® 20 south of Paris

e ~500 Km from CERN
® ~5,000 people

Thursday, April 7, 2011 10



The ATLAS group of
CEA-Saclay

e QOver 35 people (physicists & post-
docs)

e One of the founder institutes of ATLAS
e |[nvolved in design and construction of
e Electromagnetic calorimeter (LArg)
e Muon spectrometer
e Torroidal magnet

e Physics with leptons

Thursday, April 7, 2011
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ATLAS activities at CEA-Saclay

e | Arg Trigger
* Muon reconstruction software
e Magnetic field map
e Muon alignment
: . YA
e Grid & computing Yy

/
e | HC upgrade "‘a‘"

Common tools for analysis
G0

e Standard Model

‘..,‘,.:'o e \/,Z bosons : mass,
cross-section

e Di-boson couplings
e B tagging & B physics
e Higgs searches
¢ 4-|leptons
WA oww
e Top quark physics

‘u."o e t quark mass, ttbar
cross-section

e Exotics (£))

Thursday, April 7, 2011
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Top quark pair production cross-section

measurement

e Co-Thesis of YU Jie/&i7& (Nanjing
University), Started Oct. 2008

e Thesis supervisors : S.Chen (Najing), B.
Mansoulié (CEA-Saclay)

e Advisor : J. Schwindling (CEA-Saclay)

¢ Thesis defense : May 15, 2011, first PhD
thesis of China-CEA cooperation

e Detailed presentation at 2010 FCPPL
workshop

e Contributions to 3 internal and 2 conference
ATLAS notes

e Numerous presentations in ATLAS meetings

C=)

THESIS

presented by
Jie YU

to obtain the degree of

Doctor of Sciences of the University of Nanjing and

University Paris Sud 11 Orsay (Particle, Noyaux, Cosmos (ED 517))

Measurement of Top Pair Production
in 1 + jets Channels in ATLAS at /s =7 TeV

Under the direction of:

Pr. Shenjian Chen

Dr. Bruno Mansoulié

Defend on May 15, 2011.  Committee members:

Pr. Shan Jin Chair person
Pr. Xueyao Zhang

Pr. Liang Han

Pr. Etienne Augé

Dr. Didier Vilanova

Dr. Jérome Schwindling

Thesis prepared at IRFU / SPP / CEA-Saclay and

the department of physics in University of Nanjing

Thursday, April 7, 2011
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measurement

¢ ‘semi-leptonic’ decay

* |epton (e,M), missing transverse
E, 4 jets (2 b-jet)

e backgrounds : W+dJets, QCD

e \W+Jets background determined by
either

4 5 6 7 8 9
#N_Jet(e+jets)

e Extrapolating of W+2 jets yield to
W+4 jets region

Ney: selected e+jets p+jets

Data Obs. 408+20.2  655+25.6

. diboson (MC) 2.6+0.5 4.3+0.8

* Using MC W charged asymmetry  giole top (MC)  10.843.1  15.0+4.2

prediction (Bckg. charged Z+Jets (MC) 17.94+3.8 14.04+5.8
svmmetric W+Jets (DD)  160.7+40.2  301.9+60.4

y ) QCD (DD) 27.7+7.4 49.24-6.6
Data - Bkg 171.9+49.6 247.3+67.5

(=) tt (MC) 1830401  269.3£0.2

Thursday, April 7, 2011 14



Top quark pair
production cross-
section measurement
with B tagging

® B-jet tagging used to improve
on ttbar separation from
backgrounds

® QOriginal work : simultaneous fit
of Jet B tagging efficiency and
ttbar production cross-section as
a function of jet multiplicity

——DATA -

CJeNoFuMad

= Bl Single top -
- Waelets —
B ZeJets —

DiBoson -

C ENQCD .

05 0 05 1 15 2 25 3 35 4 45
nB(SVO > 5.85)(e+ets)

F.l...I...l...l...l...l...l.
10" ™90 12 14
Vs [TeV]

Thursday, April 7, 2011
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W/Z + Jets production

Co-Thesis of XU Chao/#&i#8 (USTC),
Started Feb., 2009

e Thesis advisers : Z. Zhao (USTC), E.
Lancon (CEA-Saclay)

e Measurement of W/Z production ratio as a
function of Jet transverse energy

¢ Most of experimental systematics cancel
in ratio

* Analysis of p channel
e ATLAS conference note in approval phase

e Numerous presentations in ATLAS
meetings

=)

Draft version 0.1

ATLAS NOTE @)

March 18, 2011 Nt

A measurement of the ratio of the W+ 1 jet to Z + 1 jet cross sections with
2 ATLAS

3 The ATLAS collaboration

Thursday, April 7, 2011
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Muon detector description /,/
& Higgs search [ >

e Thesis of XIAO Meng/ i 5 &

(Nanjing University), CEA grant, 8 —_— /
started Oct. 2010 s NS

e Thesis adviser : S. Hassani
(CEA-Saclay)

e X-ray tomatography data
measurements implementation RS -
in muon spectrometer NS | —

E Tmiss
geometry description
* Higgs boson search in the WW
fully leptonic channel i | Pe—fsint event display
CE=) (CEA-Saclay)

Thursday, April 7, 2011 17



Muon detector description

& Higgs search

BOS and RPC layer

/

BMS and RPC Iayer

XX l(uuk
RN %m

............

) lklk*k

/ r)\(l‘(l‘ r(lr“: Yy

-~ Persint event display
| (CEA-Saclay)

Thursday, April 7, 2011
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¢ Tube positions measured In e

local (y,z) system by X-ray
spectroscopy before ATLAS

installation, never fully v —
. ~ e ;-; e --q’ri "N e =B Ld M
analyzed due to lack of time/ ' e

Chamber Multi-layer 1 22 BOLehammbsriop mulinaye

manpower

Chamber Multi-layer 2

e Determination of translations
and rotations of multilayers
within chambers to be
entered into detector
geometry description

® Improvements in momentum
resolution for high Prtracks

C=)

v
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Higgs search

“00000 W

VOTOO! 14!

e H ->WW —|l vu

e Precise missing ET measurement
required

e Thesis work :

e |[mprovement on Et resolution :
contribution to missing Erfrom
muon energy loss

¢ |mprovement on lepton selection
efficiency and isolation (pileup)

e

gg = H - WW — tilv

Branching ratios

100 200 300 500 1000
M, [GeV]

£ ATLAS WW = evuv Candidate

S
¢ [T Run 167576 Event 120642801
A EXPERIMENT

Time 2010-10-24 13:06:00 EDT

'A

Thursday, April 7, 2011
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LHC upgrade - micromegas

WU ShuoXing/=fiiZ2 (USTC student),
spend 6 months at Saclay in 2010

End-cap End-cap
middle outer
muons mlﬁ)ns

e \Work done in collaboration with P.
COIaS (CEA—SaC|ay) Barrel I?PC:.S— =

<+— MDT: 9

1GC: 32
} MDT: 12

: 13 End-cap ‘/{rl}lé)(':l‘ ll;
e | HC Upgrade program at high Barrel ppc. inner :
luminosity muons MO T8 T IT ] ¥wens
A/
e MDD Tpd-eap torold |_

e Replacement of low angle TGC muions _ ' MDT: 32

chambers by micromegas , —MDT: 40

Tile cal. Tile cal.

chambers = —MDT: 103 3_{nm: 68
1 —TGC: 100 TGC: 66

"LArcal. \

LAr cal. ‘ — CSC: 347

\_/

e \Within MAMA collaboration

e Detailed presentation of the project at
2010 FCPPL workshop

=)

Thursday, April 7, 2011
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Micromegas Autumn 2010 test beam

e |[mprovement of telescope
resolution

= SPS-H6
120 Gev i+

e Results:

¢ Resolution about 100 pm and

e Drop in efficiency < 3% for 0.4
M¢2/square resistive strip

chambers even at very high Efficiency
beam intensity
99.5%
99.0% M\
. 98.5%
e New project leader for ATLAS S
98.0%
upgrade at Saclay, new phase of . N
collaboration - AN
e -
96.5%
Cm 0 5 10 15 20 25 30 35 40 45

— Beam Intensity/KHz*cm-2
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Summary

e \/ery healthy 4 years collaboration : visits, post-docs., PhD co-thesis

* First common thesis submitted this spring, another to come in 2012

¢ \Wish to expand the collaboration through more integrated cooperations at
group level :

e Common technical projects (LHC upgrade)

e Common analyses

=D

Thursday, April 7, 2011
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Summary

e \/ery healthy 4 years collaboration : visits, post-docs., PhD co-thesis
* First common thesis submitted this spring, another to come in 2012

¢ \Wish to expand the collaboration through more integrated cooperations at
group level :

e Common technical projects (LHC upgrade)
e Common analyses

i a

=)
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