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Outline

Local LPNHE ATLAS team, PhD subjects

Few words about the detector

Two main fields of studies : Higgs & Top quark
General common detector tasks

Few words about R&D



ATLAS team @ LPNHE

17 permanent physicists (9 from university, 8 fror‘n’”CNRS)

3 Post-docs, 6 PhD students

Nombre de conterences ATLAS par e LPNHE

8 tecnicians or engineers 0

About 20 undergraduate student trainings| | .

~150 days of invited collaborators oL T, .. I
T i
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17 seminars, 47 conferences in 2011-2014
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Stefania Bordoni : Mesure de la section efficace de production des quarks beaux et charmes a
partir de leur desintegration semileptonique en electrons avec I'experience ATLAS dans les
collisions protons-protons a sqrt(s) = 7 TeV au LHC.

Li Yuan : Mesure de la section efficace de production de paires de photons et étude de
sensibilité de recherche du Higgs dans le canal H->gammagamma avec le détecteur ATLAS

Timothée Theveneaux-Pelzer : Mesure de la section efficace de production de paires de
quarks top dans les canaux multileptons dans |'expérience Atlas

Olivier Davignon : Recherche du Boson de Higgs de basse masse dans le processus de
production de Fusion de Bosons Vecteurs avec lexpérience ATLAS au collisionneur LHC

Nicolas Meric : Etude des corrections électrofaibles aux processus QCD, théorie+expérience
Camila Rangel : Search for Higgs boson in H->gamma gamma channel in ATLAS experiment

Heberth Torres : Mesure de la production de photons dans I'expérience ATLAS. Application a
la recherche du boson de Higgs se désintégrant en deux photons

Liwen Yao : research on Higgs to di-photon
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Aurelien Demilly : Mesure de la masse du quark top dans le canal dileptonique eu avec
le détecteur ATLAS au LHC

Guillaume Lefebvre : Mesure de la section efficace de production de paires ttbar avec le
détecteur ATLAS au LHC

Kun Liu : Photon efficiency measurement and search for Higgs boson from H->yy and
H->Zy with ATLAS

Sylvestre Pires : Mesure de la masse du quark top dans les canaux en dileptons avec
I'experience ATLAS

Carlo Pandini : FASTRACK et Higgs dans le canal VH->bb

Yee Yap : Recherche d'un boson de Higgs supplémentaire dans le cadre de modeles a
deux doublets de Higgs, a I'aide des désintégrations A->Zh, h->yy, avec le détecteur
ATLAS.



LPNHE ATLAS scientific studies :
two main fields

Top properties and measures : | Higgs :
* Cross section e Search
* Mass * Measurements




Few words about the LHC...

Overall view of the LHC experiments.

The Large Hadron Collider (LHC) :
27 km long, circular, close to Geneva
mainly pp collisions
* nominal centre-of-mass energy 14
TeV
e 2011:7 TeV
e 2012:8TeV
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* Designed for Higgs discovery, new =R
- L 15—
physics searches S L 2011.N5=7Tev
* High performance in vertexing, O
tracking, calorimetry, muon coverage S s

2012, Vs =8 TeV

Delivered: 22.8 fb™'
Recorded: 21.3 fb™
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LAr electromagnetic calorimeters

Toroid magnets

Muon chambers Solenoid magnet | Transition radiation fracker

Semiconductor fracker
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Tile calorimeters
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Month in Year

LAr hadronic end-cap and
forward calorimeters
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* Desiy Z -> un event with 25 reconstructed primary vertices
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25—Preliminary 2012, Vs =8 TeV //f
=

ATLAS p-p run: April-Sept. 2012 ~90% of delivered

Inner Tracker Calorimeters Muon Spectrometer Magnets Ium|n03|ty in 201 |
Pixel SCT TRT LAr Tile MDT RPC CSC TGC solencid Torod and 2012 recorded

100 993 995 970 9985 999 938 599 999 897 a2 | for physics analysis

All good for physics: 93.7% “all good for physics”

Luminosity weighted relative detector uptime and good quality data delivery during 2012 stable beams in pp collisions at 89900 20' |, 93700 20 | 2
Vs=8 TeV between April 4™ and September 17 (in %) — corresponding to 14.0 fb! of recorded data. The inefficiencies in the LAr
calorimeter will partially be recovered in the future

o

Muon chambers Solenoid magnet | Transition radiation tracker

Semiconductor fracker



First field of study : the Higgs ?

Postulated mecanism and existence in 1964 (Brout, Englert, Higgs)

The quest ( till mid 2012) :
— LEP (1989-2000) : m,>114.4 GeV

— @Tevatron : excluded m,, between 156 and 177 GeV, indications between 115
and 140 GeV

— @LHC : excluded m,, between 127 and 600 GeV, indications around 125 GeV

4t of july, 2012 : observation ATLAS and CMS observation announcement of a Higgs
compatible particle

24t of july : “evidence" of the decay of that particle in b-bbar pair by CdF and DO
14t of march, 2013 : the discovered particle is A Higgs boson, m, ~ 125.5 GeV

8t of octobre, 2013 : Nobel price in physics for Francois Englert and Peter Higgs

10



First field of study : the Higgs ?

e Postulated mq

 The quest ( til
— LEP (198¢

— @Tevatrc
and 140 (

— @LHC: e

o 4% of july, 20:
compatible pz

o 24" of july jui
DO

e 14 of march

e 8% of octobre

% The Nobel Prize in Physics 2013
L Francois Englert, Peter Higgs

Share this: E1E E1E3 < 1ex ]
The Nobel Prize in Physics
2013

Photo: A. Mahmoud Photo: A. Mahmoud
Frangois Englert Peter W. Higgs
Prize share: 1/2 Prize share: 1/2

The Nobel Prize in Physics 2013 was awarded jointly to Frangois
Englert and Peter W. Higgs "for the theoretical discovery of a
mechanism that contributes to our understanding of the origin of
mass of subatomic particles, and which recently was confirmed
through the discovery of the predicted fundamental particle, by the
ATLAS and CMS experiments at CERN's Large Hadron Collider"”

Photos: Copyright ® The Nobel Foundation
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ndications between 115
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nhouncement of a Higgs
b-bbar pair by CdF and

n, m,~ 125.5 GeV

slert and Peter Higgs
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Higgs production @ LHC

gg Fusion
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One of the golden channel : H -> yy

This channel allow to evaluate the Higgs boson mass with a very good
precision, and with a clear signature.
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Events / GeV

Data - Fit

The H -> yy signal ATLAS
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Events / 2 GeV

Events - Fitted bkg

The H -> yy signal in ATLAS
LPNHE contributions

- Signal parametrisation

Background parametrisation

Composition du bruit de fond

Use of extra jet topology to
enrich the sample with VBF
events
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(H—>2Zy)

SM

95% CL limit on 6(H—Zy)/c

Searches in the H -> Zy channel

J Ldt =4.6fo", {s =7 TeV
j Ldt=20.7fb", (s =8 TeV
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Higgs seen by ATLAS - summary

— of(stat.)

ATLAS Prelim.
my = 125.5 GeV

oysincy lotal uncertainty
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Multi channel measurements of the
Higgs signal

Recent activity in the group
with H->bb :

* Analysis optimisation

* Already running for runl
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Higgs seen by ATLAS - summary

Spin statistical tests :

-> Spin 2 hypothesis exclusion with confidence level of 99.3 %
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Events/5 GeV
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Higgs seen by ATLAS - summary

e Data 2011+ 2012 ATLAS
I SM Higgs Boson H *
—ZZ* -4l
MET2AIGV I Vs=7Tev JLdt=461"

[ ] Background Z, 2Z* ~ - .
I Background Z+jets, ff /s =8TeV I Ldt=20.7 fb

7% Syst.Unc.
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Multi-channel combined mass :
my = 125.5 + 0.2 (stat.) + 0.6 (syst.) Gt—;:g\l




Some event displays

2e2y candidate with m,,, = 123.9 GeV

pr(eepp)= 18.7,76,19.6,7.9 GeV, m(e'e)=87.9 GeV, m(pu'p’) =19.6 GeV
12 reconstructed vertices

GATLAS

EXPERIMENT
http://atlas.ch
Run:

285113
Event: 12611816
Date: 2012-06-18
Time: 11:87:47 CEST




Some event displays

GATLAS

’ EXPERIMENT

H ->yy candidate

di-photon
reconstructed mass :
126.6 GeV




Higgs in ATLAS :
what’s next @ LPNHE ?

Extended study channels :
H->vy, H->Zy, H->bb

Continuation of spin studies
Other Higgs candidates searches

Towards precision measurements

22




M,, [GeV]

Second field of study : top quark

Observed @ TeVatron in 1995 > QUARK MASSES
O,
— Heaviest known elementary particle 200
— Extra short life time (4.10-%°s), it decays 150
before hadronisation 100
50
80.5_1 L A AL AL . 3 L IR RLELZANL 0°°°"°° = = 6
~ ] 68% and 95% CL fit contours f| mgn Tevatron average - S § & E ‘ )
B w/o M,, and m, measurements : - 7 S E g § .
80.45 __ 68% and 95% CL fit contours ] ®
L w/o M,,, m and M, measurements -
B M,, world average + 1o e .
80.4 - ~— * Detector understanding, top event
- - calibration
80.35 — — ¢ Precision measurements of cross
- . sections, standard Model coherence
80.3 — —
B 7 tests
5025 - 4 1 « Mass measurement, new physics
. I ;\‘L‘ . 59_ .
C9 of > <l | 1% . constraints
140 150 160 170 180 190 200
m, [GeV]
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Top production @ LHC

@ QCD production, mainly g t q t
via gluon fusion %LZQ.QQQ< >C.OQ.0.0.<
@ NLO (MCFM): o = 158 pb g { 3 f

@ ~NNLO: o =163 pb

@ Top quark decay is driven by the W decay (BR(t—Wb) ~1)

Top Pair Decay Channels

Top Pair Branching Fractions

“alljets” 46%

electron+jets
muon+jets
tau+jets

t+jets 15%

tautjets
muon+jets
electron+jets

u+ets 15%

et ct+jets 15%
"dileptons”

"lepton+jets”




Top cross section

Dileptonic channel (ee, uu, eu)
* Real of “fake” objects efficiency

estimations

* Standard Model Compatible Modele

 Precision dominated by systematics and
theory

ATLAS Work in progress

Data 2011

Channel & Lumi.

-+— theory

—— stat. uncertainty
—— syst. uncertainty

o(tt) £ (stat) = (syst) = (lumi)

Full hadronic channel :
JES studies (main systematic)
JER studies via Z-jets

ref
pT

/py) - 0P/

jet
T

Single lepton 0.70 fb’ o 179+4+9+7pb

Dilepton ~ 0.70 b - 179+6° pb

All hadronic 167+ 18+ 78+ 6 pb

1.02fb"

Combination e 177377 +7pb

This thesis 4.7 fo

Dilepton ee - 168.2+ 7.7 57 s pb

Dilepton pp - 1772467, 72 pb

Dilepton ep —— 176.0 £2.8 773" pb

Combination —— 178.8+2.3 %75 pb
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Top mass in dileptonic channel ep

Matrix Element Method

Computing the differential cross section is the heart of the method:

do
dx

—(Myop | P) x /dg1dg2d¢|/\/’tf(g1,g2,><, Miop)|* fodr (21) Foar (22) W (x | P)

- |M(g1, 82, X, Miop)|: matrix element for g1g» — tt — bbepuvev,

g1 and go: incoming partons

x: observables of the final state at the parton level

- d®: phase space for the pp — tt — bl_)e,w/el/u process

- fpgr: parton density function .
P: observables of the final state at the reconstructed leve

- W(x | P): transfer function from P to x

AURELIEN DEMILLY (LPNHE PARIS) Top quark mass Ar
1

* Final point of the study @ 7 TeV
e Application to 8 TeV data
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P;)wHegPythia events at m, = 172.5 GeV

#Events = Poisson(N )
exp

My, = 171.70 + 0.47 GeV
¥2 = 0.96
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Top mass : combined public results

Tevatron+LHC m,,, indiv. comb. - March 2014, L_=3.5 fo'-8.7 "
ATLAS + CDF + CMS + DO Preliminary
o Hets P et et 173.29 + 0.80 (0.23 + 0.24 + 0.72)
S di-lepton P S — 172.74 + 1.15 (0.43 + 0.06 + 1.07)
% all jets P 173.17 + 1.20 (0.65 + 0.30 + 0.96)
-_g Er*+jets — — e, e 173.93 + 1.85(1.26 + 1.05+ 0.86)
CEDL:HF """"""""""" ————t 173.19+ 1.00 (0.52 + 044 +0.73)
O oo e ettt | 74 85 + 1.48 (0.78 + 0.48 + 1.16)
§ ATLAS L — 172.65 + 1.44 (0.31+ 0.41+ 1.34)
SO ' 17358+ 103 002 0282090)
T Tevatron e — ——— 173.58 + 0.94 (0.44 + 0.36 + 0.74)
= LHC b (et et 173.28 + 0.94 (0.22 + 0.26 + 0.88)
World comb. 2014 ———— 173.34 + 0.76 (0.27 £ 024 £ 067)
o Tovalron March 2013 (Run I+1) bttt 173.20 + 0.87 (0.5120.36 £ 0.61)
§5 LHC September 2013 —_— et —— 173.29 + 0.95 (0.23 + 0.26 + 0.88)
| | | total | (stat. 1JES syst)
170 172 174 176 178 180

mtop [G eVZl



Beyond the top and the Higgs :
the success of the Standard Model

Standard Model Production Cross Section Measurements Status: March 2014
— 104 -
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Status: Moriond 2014

Beyond the SM in ATLAS

ATLAS SUSY Searches* -

95% CL Lower Limits

ATLAS Preliminary

[Ldt=(46-229) b

Vs=7,8TeV

Model Gu Ty Jets ET [Ldqm™) Mass limit Reference
MSUGRA/CMSSM 0 26jets  Yes 203 |@%E 1.7TeV m(3)-m() ATLAS-CONF-2013-047
MSUGRA/CMSSM Tepu 3-6jets Yes 203 |& 1.2TeV any m() ATLAS-CONF-2013-052
MSUGFWCMSSM 0 7-10jets  Yes 20.3 4 1.1 TeV any m(g) 1308.1841

0 2-6jets  Yes 203 |@ 740 GeV m({?)=0GeV ATLAS-CONF-2013-047
73 a2t 0 2-6jets  Yes 203 |& 1.3TeV m(¥7)=0GeV ATLAS-CONF-2013-047
8 &—aqeti —quw’h Tepu 3-6jets  Yes 203 |& 1.18 TeV m(¥})<200 GeV, m{¥*)=0.5(m(¢})+m(z)) ATLAS-CONF-2013-052
22, 3—qq(CL/Ev[v)V) 2ep  0-3jets - 203 |z 1.12 TeV m(E))=0GeV ATLAS-CONF-2013-089
GMSB (? NLSP) 2ep 2-4jets  Yes 47 tanp<15 1208.4688
GMSB ( NLSP) 127 O-2jets  Yes 207 |& 1.4 TeV tang >18 ATLAS-CONF-2013-026
GGM (bino NLSP) 2y - Yes 203 |® 1.28 TeV m(¥))>50 GeV ATLAS-CONF-2014-001
GGM (wino NLSP) lTep+y - Yes 4.8 m(7)>50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) Y 1b Yes 4.8 m(¥)>220 GeV 1211.1167
GGM (higgsino NLSP) 2ep(Z) 0-3jets Yes 5.8 m(H)>200GeV ATLAS-CONF-2012-152
Gravitino LSP 0 mono-jet  Yes 10.5 m(g)>10"* oV ATLAS-CONF-2012-147
S5 g—)hhh 0 3b Yes 201 |& 1.2 TeV m(P})<600 GeV ATLAS-CONF-2013-051
§,§ gt 0 7-10jets  Yes 203 |% 1.1 TeV m(F’) <350GeV 1308.1841
FEe g—iX | O-lepu 3b Yes  20.1 z 1.34 TeV m(¥’)<400 GeV ATLAS-CONF-2013-051
Co 3—biX| O-1e.p 3b Yes 201 |& 1.3 TeV m(¥))<300 GoV ATLAS-CONF-2013-081
biby, by —»br. 0 2b Yes 201 | B 100-620 GeV m(E})<90 GeV 1306.2631
byby, by—iXy 2e,u(SS)  03b Yes 207 |b 275-430 GeV m()=2 m(t)) ATLAS-CONF-2013-007
77 (lignt), 7y —h¥| 1-2e.p 1-2b Yes 4.7 i 1 m(P’)=55GeV 1208.4305, 1209.2102
i, (light), fy -oww(. 2ep 0-2jets  Yes 203 |7 130-210 GeV m(E}) =m(7,)-m(W)-50 GeV, m(i,)<<m(¥}) 1403.4853
17, (medium), 7, —.:x. 2e.p 2jets  Yes 203 |7 215-530 GeV m(E’)=1GoV 1403.4853
7 (medium), 7} ﬂb/h 0 2bh Yes 201 |7, 150-580 GeV m(¥?)<200 GeV, m(¥])-m(¥})=5 GeV 1308.2631
7\, (heavy), i, —¥] e 1b Yes 207 |#& 200-610 GeV m(i))=0GeV ATLAS-CONF-2013-037
fifi (heavy), 7i -ty 0 2b Yes 205 |4 320-660 GeV m(i))=0GeV ATLAS-CONF-2013-024
nf, h—eX) 0  mono-jelctag Yes 203 | 7 90-200 GeV m(i)-m(t})<B5GeV ATLAS-CONF-2013-058
ni (nalura! GMSB) 2e.pu(2) 1b Yes 203 A 150-580 GeV m(F))>150 GeV 1403.5222
iy, i + 7 3e.p(Z) 1b Yes 203 |@ 290-600 GeV m(¥})<200 GeV 1403.5222
ticlig, 16 2epu 0 Yes 203 |7 90-325 GeV m(i})=0GeV 1403.5294
5 On. )31-.1\'«;) 2ep 0 Yes 203 |¥f 140-465 GeV m()=0 GeV, m(Z, »=0.5(m(E yemiE)) 1405 5254
E § XiX), Xy =»8v@v) 27 - Yes 207 | X 180-330 GeV m(¥])=0GeV, m(z,7)=0.5(m(¥; )+m(t\) ATLAS-CONF-2013-028
T ¥ :’,5*?: VILLE), BT G) 3ep 0 Yes 203 |Ehal 700 GeV m(E1)=m(E2), m(¥})=0, m(7. %)=0.5(m(¥} )+m(i})) 1402.7029
x, W2V 23e.pn 0 Yes 203 I"J‘ 420 GeV m(F])=m(7%), m(¥})=0, sleptons decoupled | 1403.5294, 1402.7029
X — W Yy Tep 2b Yes 203 .?,x 5 285 GeV m(¥F)=m(t?), m({})=0, sleptons decoupled | ATLAS-CONF-2013-093
Direct ¥} ¥ prod., long-lived ¥;  Disapp. ttk 1 jet Yes 203 | & 270 GeV m(ET)-m(E])=160 MeV, 7(¥})=0.2 ns ATLAS-CONF-2013-059
Stable, stopped g E-hadron 0 1-5jets Yes 229 |& 832 GeV m(t?)=100 GeV, 10 us<7(#)<1000 s ATLAS-CONF-2013-057
GMSB, stable #, ¥} —#@, ji)+r(e, ) 124 - - 15.9 10<tanf<50 ATLAS-CONF-2013-058
GMSB, ¥, —7G, Iong-livecl:l b ey - Yes 47 0.4<r(i)<2 ns 1304.6310
G, X\ —qqu (RPV) 1p displ.ovix - - 203 |@ 1.5 <cr<156 mm, BR(u)=1, m({])=108 GeV | ATLAS-CONF-2013-092
LFV pp—=i; + X, ¥ —e + 2ep . - 4.6 A3,,=0.10, 1,5,=0.05 1212.1272
LFV ppove + X, ¥ —re(u) + T Tepsr . - 4.6 Ay}, =0.10, 1) 2,33=0.05 1212.1272
> Bllmeat RPV CMSSM e 7 jets Yes 4.7 m(§)=m(z), crysp<! mm ATLAS-CONF-2012-140
& X| X, X| —HH’ X —eevy. epv, 4ep - Yes 20.7 mu"?)>300 GeV, 12,>0 ATLAS-CONF-2013-036
YV X SWH L v erd, Bep+T - Yes 207 m(¢])>80GeV, 15,50 ATLAS-CONF-2013-036
2—qqq 0 6-7 jets ol 20.3 BR(1)=BR(h)=BR(c)=0% ATLAS-CONF-2013-091
g—it, [y —bs 2e,p(SS) 0-3b Yes 20.7 ATLAS-CONF-2013-007
Scalar gluon pair, sgluon—qg 0 4 jets - 4.6 incl. limit from 1110.2693 1210.4826
Scalar gluon pair, sgluon—7 2e, u (S8) 2b Yes 14.3 ATLAS-CONF-2013-051

WIMP interaction (D5, Dirac y)

“Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1o theoretical signal cross section uncertainty.

mone-jet  Yes 10.5

m(y)<80 GeV, limit of<687 GeV for D8

Vs =8TeV
full data
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ATLAS-CONF-2012-147
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Beyond the SM in ATLAS ?

ATLAS SUSY Searches* - 95% CL Lower Limits

Status: Moriond 2014

ATLAS Exotics Searches* - 95% CL Exclusion

[£dt = (4.6 - 22.9) b~

ATLAS Preliminary

Vs=7,8TeV

Model ATLAS Preliminary
Status: April 2014 - -
- P _ [Ldt=(1.0-203) b +V5=7,8TeV
MSUGRA/C| Model t,y Jets ET™ [ratn™) Mass limit Reference
MSUGR%CI T — T T T — T T T T —
99 4-91 ADD Gkk +g/q - 1-2j Yes 4.7 n=2 1210.4491
;g: ;:Zg% ADD non-resonant {{/yy 2y or2e,pu - - 4.7 n=3HLZNLO 1211.1150
2z, j_,q?(” ADD QBH — {q 1epu 1j - 20.3 n=6 1311.2006
N ADD BH high Ny 24 (SS) - - 20.3 n =6, Mp = 1.5 TeV, non-rot BH 1308.4075
ADD BH high ¥ pr >lepu >2j - 20.3 n =6, Mp = 1.5TeV, non-rot BH | ATLAS-CONF-2014-016
RS1 Gk — (€ 2e,u - - 20.3 k/Mp =0.1 ATLAS-CONF-2013-017
RS1 Gk — ZZ — (lqq/tllt 2ordequ 2jor- - 1.0 k/Mp = 0.1 1203.0718
RS1 Gkk = WW = Ovly 2eu - Yes 4.7 k/Mp =01 1208.2880
Bulk RS Gy — HH — bbbb - 4b - 195 | Gux mass 590-710 GeVv Il k/Mp, = 1.0 ATLAS-CONF-2014-005
Bulk RS gkx — tt lepu 21b,21J2) Yes 143 | 8k mass . 0520Tev BR = 0.925 ATLAS-CONF-2013-052
S'/Z, ED 2e,u - - 5.0 1209.2535
UED 2y - Yes 48 ATLAS-CONF-2012-072
biby, bi—bX SSMZ' — it 2eu - - 203 ATLAS-CONF-2013-017
:.’l ',."’zl'ig"r'“;"r‘: SSM Z' = ot 2r - - 195 ATLAS-CONF-2013-066
' SSM W’ — ¢v Teu - Yes  20.3 ATLAS-CONF-2014-017
EGM W' - WZ - v ('’ 3eu - Yes 203 ATLAS-CONF-2014-015
fi7i (medium, LRSM W}, — tb teu 2b01] Yes 143 ATLAS-CONF-2013-050
Nf (heavy), i
Clqqqq - 2j - 4.8 n=+1 1210.1718
Cl gqtt 2epu - - 5.0 e =-1 1211.1150
Cl uutt 2e,u(SS) 21b,21j Yes 14.3 ICl=1 ATLAS-CONF-2013-051
EFT D5 operator - 1-2j Yes 10.5 at 90% CL for m(y) < 80 GeV ATLAS-CONF-2012-147
EFT DS operator - 14,=1]  Yes 20.3 at 90% CL for m(y) < 100 GeV 1309.4017
Scalar LQ 1** gen 2e 22j - 1.0 p=1 1112.4828
Scalar LQ 2™ gen 2u 22j - 1.0 £=1 1203.3172
—— Scalar LQ 3" gen teptr 1b1j - 4.7 B=1 1303.0526
Direct X X |
Stable, stopy. Vector-like quark 7T — Ht + X tepu 22b,24) Yes 14.3 T in (T,B) doublet ATLAS-CONF-2013-018
GMSB, stabl §‘§ Vectorike quark TT — Wb+ X Teq >1b,23] Yes 143 isospin singlet ATLAS-CONF-2013.060
;“f'?.ﬁi ;‘ 5:8 S Vecorikequak B8 Zb+X  2eu  22b - 143 Bin (B,Y) doublet ATLAS-CONF-2013-056
— Vector-like quark BB - Wt + X 2e,u(SS) 21b,21] Yes 14.3 Bin (T,B) doublet ATLAS-CONF-2013-051
LFV pp—¥.
LFV ppv; Excited quark q* — qy 1y 1j - 20.3 only u* and d*, A = m(q") 13093230
°>_ ?‘.‘;‘fa} .R_'t Excited quark ¢* — qg - 2j - 13.0 only v and d", A = m(q") ATLAS-CONF-2012-148
'S x:x: ‘,:._' Excited quark b* — We 1or2epu1b2jortj Yes 4.7 left-handed coupling 1301.1583
2—qqq Excited lepton {* — (y 2e,u 1y - - 13.0 A=22TeV 1308.1364
gt [ —b,
LRSM Majorana v 2e,pu 2j - 2.1 m(Wg) = 2 TeV, no mixing 1203.5420
g:: 3::3: Type Il Seesaw 2ep - - 5.8 [V,1=0.055, |V, 1=0.063, | V;|=0 ATLAS-CONF-2013-019
WIMP intera Higgs triplet H** — (¢ 2e,u(SS) - - 4.7 DY production, BR(H** — (£)=1 1210.5070
g Multi-charged particles - - - 44 DY production, |ql = 4e 1301.5272
I Magnetic monopoles - - - 2.0 DY production, Ig| = 1go 1207.6411

“Only a selectio
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*Only a selection of the available mass limits on new states or phenomena is shown.
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Performance tasks and detector studies

Physics at LHC: ATLAS photons and electrons studies

Comparison of diphoton Differential cross section Measurement and simulation
Production spectra in data measurement of the leptons of identification efficiency of
and simulation from heavy flavour decay the electrons from the
N — e J/IPsi ->ee events
§ 1? .°. ATLAS 8 E \s=7TeV - Electron data 2010 ?
} 107 ;—; .'!. i.—7;:':2011.ILd1—4.91b' ii :_ ILdt= 1:4pb *l’\:ﬂgﬁﬁfa‘a 2o _—
E E" ’!:!. A PYTHIAMC1C x 1.2 (MAST2007) %”105 _:;IL?,' I T T
10_23—;‘ ‘:;%mE“P‘m“°*‘-“CTE““’ 3 ° ___waﬁe’;fgf;hia é . ATLAS Data 2010, \s=7 TeV, [Ldt=40pb" |
? _:+ ot --- PowHeg+Herwig _EEEJ 0.9:— Tight identification —:
10° T E B - - J/y—ee data ~
3 — b ] 08— —= Jy—eeMC ]
10 ;— 102~ l<2.0 excluding 1.37<n|<1.52 3 E E
OE 5 E:'v:e: N ik H 070 '—ﬁ—< } B
1 1 1 lasaaleaaal g15::ATLAS :: : [l (1| :
£ 3 o - 4 06 ] 3
] yan |
‘é 1_51 w“&-#*'H\‘*'* ‘ : | = —— e _ 0.5 1 1
 os ! 3 = T . T 6 8 0 iz 14 16 18 20
< — E 3 E; [GeV]
I 3 -| Fom et e e e L =
E 2.2 :* 0.5; E
4 15E 4 N (P PP PSP PP EPEPE PSP IS P T B
3 3 PP TR T S T . 8 10 12 14 16 18 20 22 24 26
o.s: 2 * $ + - p, [GeV]
00700 200 300 400 500 600 700 800
m, [GeV]

For electrons and muons
as a function of the P, leptons
ratio of measured cross

Invariant mass of the diphoton
system : main discriminating
variable for Higgs search

sections over predicted values
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Performance tasks and detector studies

Performances : MET

Widely used in ATLAS, in standard model measurement, and particularly interesting in new physics
(SUSY, Dark Matter,...) searches
naive definition: measurement of what is missing in the transverse plane to balance the event

more accurate description: Flegrons  Phajons e e | Other gusters
. . Select/calibrate 2.Cl -based 3.
keep correlations with all the [ —_— e e ]

other ObjeCtS in the event EmlSB — mess e 4 E:rrn;’ss Y 4 Emlss T 4 ET';’S Jjet e o Eg";s soft

WORKING TO GET A NEW MET PU ROBUST AND DERIVE
SYSTATICS

High luminosity PU suppression
160F ATLAS Simulation Prellmlnary = g ST o b Tewt ol =
% 25 ns bunch spacing ] g 455 ATLAS Preliminary ®Dama 2012 Ap(TrckE L E ) —i
g 140F —— Parametrisation e g 4':' _[.Ldt 13" OMC ag(TrackE L ET ) j
= g Z'—»l(,(u)=60.o:“:(u$0),calb4 Y - - aDama 2012 ag(TrackE P ) 4-.:‘
%F 1208y Miosias, o) = 60,07 =(u=60), aid E § asf- \e-eTev . o=
100: . J3.(u)=60.o::°01=60).allb. 4 sz_ Wouv AMC A¢(TrackE . p. ) .’.;ij,, ;:‘
- 2 el E
od v. 1 15:::— .0."‘ - E:
40 F 1E Mk—k&—&—a—é AR AR A 3“@
20 3 3 :
l‘ ] 1 J 05__ -~
0 1000 2000 3000 4000 5000 6000 051.........1....1.“.1....:5
L E, [GeV] 0 5 10 15 20 25
N
First simulation to get the prospective for MET )
9 prosp Use of the tracks reduce the dependence
performance already done. on Npv (pileup)
Optimisation ongoing '
6
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Performance tasks and detector studies

ATLAS Electromagnetic calorimeter studies

HV correction vs. y

245 GeV

2 -

Nominal HV

Total energy (GeV)
N
o
o

150 _: =ARRLAAARERARAN RARRE RRRRE RAREE RAREE RARRERAES
. = 00208020_EB-EMBA :
100 ] r x’\ FT: 0 slot: 4 channel: 0 .
] S Good ]
] Cood ]
cb...|...|..||...|...|...|...|...|...|...|...' - ‘| -
02 04 06 08 1 12 14 16 18 2 2. C . 3
High voltage (kV) C: 7
Total measured energy as a _HV cotrrecttlg n VerSl:S ettta and 0_, E
function of the high voltage 'mpact on the constant term = .
of the resolution 5005 ]
0 100 200 300 400 500 600 700 8001_""e
N & 008 Colrectiohs 208020 EMBA_HIGHTool 1 3
Entries 39582 '? 006 =2 #Channels = 417 E
< FrT ' ! ' ' ' e . . 004 = Normalized to mean peak value 3
C $|Mean 4018 E pe: E
% 5t ;o weany a3 Patching procedure impact § o oof .
s - N RMS 1172 on the calibration S OB ¢ 3
£ aF pertd RMSY 2349 Y 0.02F 3
© - et o 1 Jo.o4§— E
3 ot g 4).065—% -
- R . 0082 <Error on peak> =-1.14% =
o - ) ) 0 1E_§ <Max positive deviation>=4.67% 3
- 1 Current versus luminosity o1oE <Max negative deviation>=-13.77% 3
- - . g w S Nl NEE N TR T SR ETE FE RS FRTEE RN s
= - HV corrections — sensitivity to 0 100 200 300 400 500 600 700 800
C 1 resistances Time
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fMiaiimmea 0o Faciec

Aurélien : Lar channel patching study

Camila : study of impact pf electrode resistors on HV in the calorimeter

Carlo : FTK TDAQ pattern bank for 2015 data taking and performance studies.

Guillaume : EM calorimeter performance, impact of HV corrections on energy resolution

Heberth : Development and optimization of software tools to access calorimeter L1
trigger tower info at L2, documentation of HLT calo monitoring. Develoment of software
tool to propagate energy calibration from L1TT to L2TT

Kun : photon medium trigger for 2012 data taking (8 TeV) and measure of the trigger
efficiency, mainly used for H->gammagamma analysis.

Liwen : Parametrisation of automatic data checks algo for the whole Calorimeter Trigger
HLT.

Sylvestre : B-tagging performances with IBL, simulation for e-gamma
Timothée : calorimeter high voltage studies

Yee : optimisation of converted photon reconstructions with the EM calorimeter for the
run2




ATLAS R&D at LPNHE

The LPNHE was largely involved in the Liquid Argon
calorimeter building and implementation

Thermal studies
e Slaves
e Silicon buried micro-channels based cooling

Mechanical studies for the Inserted B-Layer (IBL), which
has been inserted last weeks in ATLAS

Switch to the updates for High Luminosity phasis
(internal pixel detector)

e Edgeless sensors

e TCAD studies

e Radiation hardness studies

e Beam tests

Doped trench

ANE L R

l “Development of edgeless n-on-p planar pixel sensors

| for future ATLAS uprades”
| M. Bomben et al., Nuclear Science, Nuclear Instrumer




Edgeless pixels @ LPNHE

* Joint FBK-LPNHE project e !
» Goal: thin, edgeless pixel sensors

» Target: intermediate layers

» How: make the border a damage
free ohmic contact by DRIE

e 200 um thick n-on-p production ,,

* 500 um temporary support
wafer

* Pixel-to-trench distance as low
as 100 um

M. Bomben - R&D for Atlas Planar Pixels for the HL-LHC - 28/03/2014
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Radiation damage studies @

*N-on-p diodes irradiated at CERN with
24 GeV/c protons
* Used to extract information about

depletion voltage, current density, etc

El W6-DL1-fi1e15
IV for irradiated diodes

E W6-DL3-file15 3.002 F
= moe. = = ¢={1,5,10} x 10*° n,./cm?

log_(CIF)

10
IIII|II

.
- =
1.1 0.0016 == w
— 1 w
— L B w
= 0.0014 = v
-11.21 0.0012— =S,
- - | —
- 0.001— == =
— | S—
L 1w
-11.3: d): 1 X 1015 n /sz 0.0008 - =— v
L eq N
L 0.0006— ==
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M. Bomben - R&D for Atlas Planar Pixels for the HL-LHC - 28/03/2014 20

37



Thanks for your attention

~\|-

NTLAS

MULTIPLE HIGGS
LUANTUM GRAVITY

=
WELCOME

713 TeV

IIIII : K. Anthony/CERN




