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Introduction

= The Detector

= Current Performance
= Objects

= Physics Results

= Summary & Outlook

S. Xella : Physics object reconstruction in ATLAS

Y. Rozen : Data-driven background estimation in ATLAS

P. Czodrowski : Search for H+ -> tau+nu in ATLAS

C. Bernius : Search for H+ -> other states than tau+nu in ATLAS
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The ATLAS Detector
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N\ Tile clorimefers
' ’ LAr hadronic end-cap and
forward calorimeters
Pixel detector

LAr electromagnetic calorimeters

Toroid magnets
Muon chambers Solenoid magnet | Transition radiation tracker
Semiconductor fracker
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Delivered Luminosity [fb 7]
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Total Integrated Luminosity [fb

Recording Efficiency [percent]

Data Collection
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Fraction of operational channels close to

100 % for all systems!

Subdetector [Number of Ghannels | Approximate Operational Fraction’
Pixels 80 M 95.9%
SCT Silicon Strips 6.3 M 99.3%
TRT Transition Radiation Tracker 350 k 97.5%
LAr EM Calorimeter 170 k 99.9%
Tile calorimeter 9800 99.5%
Hadronic endcap LAr calorimeter 5600 99.6%
Forward LAr calorimeter 3500 99.8%
LVL1 Calo trigger 7160 100%
LVL1 Muon RPC trigger 370 k 99.5%
LVL1 Muon TGC trigger 320 k 100%
MDT Muon Drift Tubes 350 k 99.7%
CSC Cathode Strip Chambers 31k 97.7%
RPC Barrel Muon Chambers 370k 97.1%
TGC Endcap Muon Chambers 320 k 99.7%
. 'l
ATLAS p-p run: April-Sept. 2012
i
Inner Tracker ~ Calorimeters ~ Muon Spectrometer Magnets

Pixel SCT TRT LAr Tile MDT RPC (CSC TGC Solenoid Toroid

100 993 995 970 996 999 998 939 999 997 992

All good for physics: 93.7%

Luminosity weighted relative detector uptime and good quality data delivery during 2012 stable beams in pp collisions at
Vs=8 TeV between April 4 and September 17t (in %) - corresponding to 14.0 fby? of recorded data. The inefficiencies in the LAr

calorimeter will partially be recovered in the future.
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Trigger performing well (rates, eff., N 10° F————— up to ~ 65 kHz T
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Efficiency

Electron reconstruction efficiency [%]

E deposits in ECAL matched to tracks w/
calo shower shape & track quality citeria
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Efficiency

Tracks in the muon spect. matched

to Inner detector tracks
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Fraction of jets

jets

<N

3-d clusters made from cal. cells using
coll. and infra-red safe anti-kt algorithms
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Jets with displaced tracks (impact param.
& secondary vertex reconstruction)
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Jets associated 1-3 tracks with
disc. to reject jets and leptons
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Form and calculations of DPDFs
Multi-parton correlations

Double Parton Interactlons

# events

Using W + 2 jets events
Isolated leptons, p_>20 GeV & |n|<2.5

ME_>25 GeV & M_> 40 GeV
Two 0.6 anti-kT jets, p.>20 GeV & |n|<2.8
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Using 2.76 & 7 TeV data ATLAS-CONF-2012-128
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ArXiv:1203.3161v2 37 pb”
Constrain PDFs(sensitivity to gluons) “

Calibration tools, Bckg. to searches
Different angular configurations: probing = = Semeren seasciasTTTTTTTT T

< -

x-ranges & fragmentation contributions = e S
é o~
> 10° =
(0] =
O] ] < =
g K ATLAS ]
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Fair agreement though data syst. lower
@ low E_, may point to a need for NNLO, S D

consistent with direct photon trend Ef [GeV]
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po=IR"9L ArXiv:1204.6720v2
OR+ oL : :

T Polarization in W decays

Tests of Standard Model

Important tool for Searches g :I LI L L L :_ L | T | T Tl I:

Discrimination between processes “g . | | ATLAS .

— . £ 100 1" l ~
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ATLAS-CONF-2012-090

Gauge boson self-coupling
Bckg. to Higgs and other searches
Calibration for boosted resonances

5.8 fb"

ZZ - llll @ 8 TeV

4 leptons (e,u) with p_>15 GeV (>25 for leading)
Same flavor opposite sign pairs with 66<m <116
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ATLAS Preliminary

S :

— 35pb"’ E :

= ; LHC pp ¥s = 7 TeV

- Theory

— = Data 2010 (L = 35 pb )

= o0 Data 2011 (L=1.0-4.7"

B LHC pp Vs = 8 TeV

§ Theory

= ® Data2012(L=58f"

| ° : : :

=— 1.0 b

N S

| -1 ; :

5 ATt e

f 4.7 b
vy ﬁ Fwz Tow T zz

08.10.12

V. Zutshi, cHarged 2012, Uppsala.




ArXiv:1207.2284 49 fb1 @ 7 TeV

Candidates / 17 MeV

A mass & Ilfetlme
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Events /2.5 MaV

(ft-data)/o

Events / 0.04 ps

arXiv:1208.0572

CP Violation in B-Jlyo

Untagged analysis; CP states separated stat. using
time dist. of decay & ang. correlations of FS particles
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ATLAS Preliminary

15 May 2012
Theory (approx. NNLO)
form, = 172.5 GeV

Data 2011 —— stat. uncertainty
—_—  total uncertainty
Channel & Lumi. o H(stat) H(syst) =(lumi)
Single lepton 0.70 fb™’ — 179+ 4+ 9+ 7 pb
Dilepton 0.70 fb™" —_— 173+ 6 17 * S pb
All hadronic 167 + 18 78+ 6 pb
1.02 fb™’
Combination S 177+ 3 "2+ 7 pb
New measurements
Thaa + jEts 1.67 fb™’ 200+ 1942+ 7 pb
Thaa + lepton 2.05 b’ — . .. 186+ 13x20% 7 pb
All hadronic 1868+ 12 “229+ 6 pb
4.7 " | | | |
50 100 150 200 250 300 350
o [Pb]
ATLAS m  summary - July 2012, L _— 35 pb‘1 -47f" (*Preliminary)
fiots*
ATLAS 2010, I+jets” - 169.3 +4.0 + 4.9
COMNF-2011-033. LmI =35 pb
ATLAS 2011, I+jet
- ets ' —a— 1745+ 0.6 +2.3
Eur. Phys. J. C72 (2012) 2048, L“_‘I =1.04 fb
ATLAS 2011,al|]ets' ; —— . 1749+ 21+ 3.8
CONF-2012-030, L.m =2051
ATLAS 2011, dlleplt‘Jn ———— 1752 + 1.6 + 3.0
CONF-2012-082, L“_‘I =47 fb
+ (stat.) + (syst.)
Tevatron Average July 2011 HH
173.2+ 0.6 £ 0.8
ATLAS Preliminary
| | | | |
150 160 170 180 190
My, [GeV]

V. Zutshi, cHarged 2012, Uppsala.

|||||||||||||||||||||||||||||||||||||||||||||
ATLAS Preliminary {s= 7 TeV

+20

t-channel 1.04 fb gl

arXiv:1205.3130

—e——383

t-channel top 4.7 fb”
ATLAS-CONF-2012-056

t-channel antitop 4.7 fb™' —8-
ATLAS-CONF-2012-056

Wit-channel 2.05 fb! —®-
arXiv:1205.5764

s-channel 0.70 fo! ——4
ATLAS-CONF-2011-118

53" pb
30", pb
172 pb
<26 pb

Theory (approx. NNLO)

0 20 40 60 80 100120
single top cross section [pb]
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e (dl}

K t-channel Single Top

o 3}

ATLAS-CONF-2012-132

|solated lepton (e or p) w/ p_> 25 GeV o
T S 6000} ATLAS Preliminary [ Ldt=5.81b" Vs=8 TeV -
2 or 3 (1 b-tagged),0.4 anti-kT jets w/ p>30 <= 2 ahd == Fehannel I
T w i = %Vl{_ll‘,s—chz?i’mel ]
A A - +neav avour
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Produced unpolarized in SM (initial state & & 12000~ ;,‘TL,.A.S [Latmssom’ = o -
— reliminary s — = [ Wijets —
parity conservation in QCD).BSM search. = Jooool- o m=cnwces
. = ~ - [ Diboson 7]
Measured by studying the polar angle of N 2 e Tt
the charged lepton in the t-quark rest frame B 0
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ATLAS-CONF-2012-136

Fraction of events

Events / TeV

Data/MC

lepton+jets channel

Search for ttbar resonances
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ATLAS-CONF-2012-105

Same-sign di

—

§gg — rfﬂ?‘l",rr t r It t 1
7l = bX7 orf; — r)?l

Leptons w/ p_>20 GeV, 2 4 jets w/ p_>50 GeV
Signal region defined by ME_>150 GeV

Category ee et J277; 4
HF fake 074 £0.53 1.16 £0.70  0.25*532 | 2.14 £ 1.08
tr+V 0.17+0.08 044 +0.18 0.23+0.10 | 0.84 +0.34
Charge mis-ID (Z.rr)  0.13 2 0.06 0.14 = 0.06 — 0.27 £ 0.10
Diboson 0.04 +£0.04 0.10+0.05 0.03+0.03 | 0.18 £0.07
Total background 1.1 £0.5 1.8 +£0.7 0.5+0.3 34+1.1
Observed in data 1 2 1 4
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the universal gaugino mass

events /100 GeV

DATA/MC

e.g. in the framework of CMSSM
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; =€_iktj:ca>§on ; 650 ;_ NN “ '.\'—'" ‘\\ \‘\ - ——— Expected limit (t10c,) -
102 - | 600 B= T "'-33 & Observed limit (4.7 b, 7 TeV)
= = = ~\\ N - Non-convergent RGE
- _ 550 [
10 E F—— \
= = 500 — o B Ry
- ] = %
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= -t = E ey —
E. o 7]7:77-717.7-. L 400 g —-—
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SUSY Search Summary

ATLAS SUSY Searches* - 95% CL Lower Limits (Status: SUSY 2012)

. MSUGRAICMSSM : Olep + s + E, .. v I:'L:I g mass
% MISUGRA/CMSSM 1lep + !:s * By e q=gmass def = (1.00 - 5.8) fo
5 Fheno model : Olep +js+E; ... g mass (m@) < 2 Tav, Ilght;( 3
& Pheno model : O lep +j's + E; . q Mass (m@ <2 Tev, Ilghl:;( ) Is=7,8TeV
2 Gluino med. ¥ (g—aqfr ): 1lep +js + = — g mass {m{x J= 200 Gav, miE :l——{m{x 1+mi@))
= GMSB : 2 lep (OS) +j's + E, .. 3 mass (tang < 15) ATLAS
S GMSB :1-2t+ 0-1lep + s + Er e g mass ttanys > 20) Preliminary
- GGM :yy + EI.:n-as g mass {m{_‘l{ | = 50 Gev)
g—)bbx _(L;.fll‘lu.':'ﬂ b} Olep + 12 b-js+E, .. g mass {m{',{ ;.< 300 Galv}
- g—)bb;xq_ixlrlual b) Olep+3b-js+E; .. g mass {m{x 1= 400 GaV)
}Eu -E% Q—)_Eb?{ (realb): Olep + 3 b-j's +E; ... Te gmass imix ) = B0 Gev)
§ 5 'gi-_—)ttx_m{wrtualtl Tlep+ 12 bjs+E; ... g mass (miz, )< 150 Gav)
e E g—)tlx (\I'III‘%JEI“:) 2 IEp (SS)+i's+E} . g mass {m{x ;.< 300 Gav)
&2 o —)ttx1 (\rlrtualt} Slep+js+E; .. g mass {any miz> o= maE)
g % gj)tlx vlrtualt} Olep + multij's +E, g mass {m{x j = 300 Gav)
g—)tlx Eglrtualt} Olep+3bjs+E; .. g mass {m{x ;|< 50 Gev)
.............................. —)ﬂE ..([E%ﬂ.....Q..'.eF?..T‘.‘..ﬂ..b.-JE..‘.'T.E.rms. g ""333 {mi, ,) = B0 Gevy
bb.b —)bx1 Dlep+2 b-jets +E, ... b mass (- ;.<150 Ge\."]
E_E bl b_)_d: IEp+J$+ETm5 gmasspn{x:l-zm[x;.]
= _ T (very Ilght} t—)bx 2lep+E; T mass {m{',{ )= 45 Gew)
& E tL{Ilght] t—)bx 12 Iep + b-jet + E,. e |L=47 167 T TeV [COMF-2012-070) 120- 17988 t mass {m{x )= 45 Gev)
% = t[ (heavy), t_)tx ﬂ lep + b-jet + ET —— L=4.7 17", 7 TaV [1208.1447] 380-465 t mass {m{x 1=10]
;’ § it (heavy), t%tx_ﬂ 1lep + bjet + B, . |L=4.7 " 7 TeV [CONF-2012-073] 2_ tmass {m{x :|_ 0]
] (hE-‘EIV‘.'-"} toty 1 2lep+bjet+ E; . |t=47 b, 7 TeV [COMF-2012-071] 298-305 GeV | t mass {m{;{ 1=0r
___________________________________________ t(GMSB) ! Z(—ll) + bjet + E "7 |issil ey piasasrsei 1 SUMIIIISH0GaE  Mass (115 miz’) < 230 Gav)
> = . L=l 2 lep + By L. =47 m7 7 Tev (cONF-2012-078) _ | mass {”_13 1 =0}
0= jﬁ#{ —)Ivl[lv}—)lv 2lep * B L. |L=47 077 TeV [CONF-2012-076) x mass {m{x 3= 0, mili) -—{m{x :|+m{x i
________ o _______S_I{hrv)_n!th i3lep +E e [t TﬁvwﬂHFmi— x, mass {miE) = mix, :m{x )= 0, mii7) as above)
MSé fdmect ;Ei pair prcrd ) long-lived X, ;{ mass {1 =:ﬂ_x )< 10 ns)
E @ Stable g R-hadrons : Full detector G g mass
o Stable t R-hadrons : Full detector t mass )
Sa Metastable g R-hadrons : Pixel det. only — Qg mass (g =10 ns)
........................................................................... GMSB.: stable T T MAass {5 < tanfi < 20}
RP\.-" : high-mass ep v, mass {i,,=0.10 i, =0.05)
= Bilinear RPV : 1lep + s+ E,; ... g=g mass (E7,p < 15 mm)
o BC1RPV :dlep+ E; ... g mass
___________________ REY ¥ _7__)__gq,L_L____}_L__f-___hﬁﬁ_\_-ry__d_l_s_[;_la_'_:_:ﬁq__\_-_'_l_E_r_T_e_:s___ Gmass (3.0:107 <1, < 1.5:107, 1 mm < o1 < 1 m,§ decoupled)
= Hypercolour scalar gluons : 4 jets, Mg= 1T, |t=4610", 7 Tev [ATLAS-CONF-2012-110] T HB05287 GaW sgluon Mass (incl. limit from 1110.2693)
= Spin dep. WIMP interaction : monojet + Er —— M™ scale (m, < 100 Gew, veclor D5, Dirac x)
.. Spin indep. WIMP interaction : monojet + E; ... M® scale (m, <100 Gew, tensor DB, Dirac ) |
[ T I 1 1 L1 1111 1 1 L1 1111 1 1 1
10™ 1 10
*Only a selection of the available mass limits on new stafes or phenomena shown. Mass scale [TEV]

All lirmits guoted are observed minus 1o theoretical signal cross section uncertainty.
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ATLAS-CONF-2012-129

Dilepton Resonances

ATLAS Preliminary

¢ Data 2012
Z’ — ee Search Oz
Ldt=59 fb_1 |:|Diboson
‘ [T
Ns=8TeV []Dijet & W+Jets

[]Z(1500 GeV)
[]Z(2000 GeV)

200

300

L L ‘
1000 2000

Mee [GeV]

Diphoton (35 & 25 GeV) trigger for e-chan g2 107gmT
Single muon (24 GeV) trigger for muons o 1
Isolation cuts applied to the leptons 10°
Bckgs.: DY, QCD, ttbar, diboson 10°
H . C 10°
ir:j?'?*ﬁr‘?{‘&\ﬁ /M 10°
il : 10
’
10"
10° =100
2 g
M =1.258 TeV ol
Lo Lgg — I Zigy — 00 1o ;_
Observed mass limit [TeV] 2.39 2.19 2.49 g
Expected mass limit [TeV] 2.39 2.17 2.49 -
107 E_ee:J- Ldt=5.9 fb”
Model Z, Zy Z:f Z, I Z;, - uu:det:GJ !
Observed mass limit [TeV] | 2.09 2,10 215 214 218 224 104 ———g=——
Expected mass limit [TeV] | 2.07 208 214 213 217 223

ATLAS Preliminary
\s=8TeV
Z —

r - 1
-- Expected limit
[ Expected + 1o

Expected £ 2

— Observed limit

w— Z's5M

— 2,

- Z’w
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Exotics Summary

Large ED (ADD) : monojet + E, | ...
Large ED (ADD) : monophoton + E, ...
% Large ED (ADD) : diphoton, m.,,
(=] UED : diphoton + E, ...
= RS1 with k/M ., = 0.1 : diphoton, m.,,,
@ RS1 with k/M ., = 0.1 : dilepton, m,
% RS1 with k/M ., = 0.1 : £Z resonance, m,,
© R351 with kil o, = 0.1 1 WW resonance, my .
= RS with BR{g —tt)=0.925 : it — |+jets. m '
> WK . 1t,boosted
L ADD BH (M, iM;=3) : S5 dimuon, h?ch_ part.

ADD BH (M, /M =3) ! leptons + jets, Ep
Quantumn black hole : dijet, F_(m,

W' (SSM) 1y,
W i{— tg,g_=1) Ly
W' (— tb, SEM) :m |

=}
=

4" generation : t't— WhbWh
4" generation - b'bY{T__ T..)1— Wit

New quark b’ : bB'— Zb+X, m,

Top partner : TT — tt + A_A_ (dilepton, Mm‘i
Vector-like quark : CC, m

v

TS oW

- - 1
% 5 Excited quarks : dijet resonance, my,
2 g Excited electron : e-y resonance, m
.z Excited muon : L-y resonance, m

Techni-hadrons (LSTC) : dilepton, m_...
Techni-hadrons (LSTC) : WZ resonance {vlll},m;r e
Major. neutr. (LRSM, no mixing) : 2-lep + jets
W (LRSM, no mixing) : 2-lep + jets

H™ (DY prod., BR{H™—pu)=1) : SS dimuon, m
Color octe!E scalar : dijet resonance, r?::

ATLAS Exotics Searches™ - 95% CL Lower Limits (Status: LHCC, Sep 2012)

N I | | T 1T T T 71T | | T
My (5=2)

M (B=2)

M (GRW cut-off, NLO)

Compact. scale 1/R
Graviton mass
Graviton mass
Graviton mass
Graviton mass

ATLAS

Preliminary

ILO‘I = (1.0 -6.1) b’
=7, 8TeV

B L=5.9-6.11M", & Tev [ATLAS-COMF-2012-129]

KK gluon mass
M (5=86)
M (5=6)
M (5=6)
A
A {constructive int.)
Fa
249 Tew  Z' mass

L=4.7 fb", 7 TeV [ATLAS-CONF-2012-067]
L=4.7 fb", 7 TaV [1209.4446]
L=4.7 fb”, 7 TV [CONF-2012-086]
L=1.01fb", 7 TV [1205.1016]

| L=4.7 107, T TeV [1209.4446])

L=1.0fb", T TeV [1112.4828]

L=1.0fb™, T TeV [1203.3172]

L=4.7 fb”, 7 TeW [Preliminary]

L=4.7 ", T TeV [ATLAS-CONF-2012-130]
L=2.0fb", T TeV [1204.1265]

L=4.7 ", T TeV [1209.41B6]

L=4.6fb”, T TeV [ATLAS-CONF-2012-137]

L=4.6 fb"", T TeV [ATLAS-CONF-2012-137]

350 GeaV

1.3Te¥ 7' mass
255 Tev W' mass
W' mass
1143 Tev W' mass
242 Tev W*° mass

g0 Gev T gen. LQ mass

685 Gev 2™ gen. LQ mass
656 Gev ' mass
sroGav | D' (T_ ) mass

400 Ge¥ b’ mass

asaGav | T mass (miA ) < 100 GeV)
14z Tew | VLQ mass (charge -1/3, coupling x,, = v/mg)
1.0eTev | VIO mass (charge 2/3, coupling ko = v/mg)
g* mass
q* mass
e* mass (A = mie"))
u* mass (A = m(u*))
pJw, mass (mip Jeo) - mir) = M)
p_mass (m(p_) = mix ) +m,. m(@a) = 1.1mip))
N mass (mi(W_) = 2 Te\/)
W mass (m{M) < 1.4 TeV)
H* mass

Scalar resonance mas
1 L1 1 1 11 1 1 L1 1 1 11 1 1 1

107

*Only a selection of the available mass limits on new states or phenomena showrt
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Combination of 2011 & 2012 data; analysis reoptimized with simulation & 2011
control regions; selections & techniques fixed before looking at 2012 data.

vy — di-photons w/ p_>35 & 25 GeV; well behaved objects in high

pileup conditions; large irreducible continuum diphoton bckg.;
good energy and position resol. needed; fit to data background
done in 10 categories w/ different S/B ratios & mass resolutions

ZZ* — 4] where (I=e,pn); few events but good S/B ratio due to the
Presence of four leptons; irreducible ZZ continuum background;
need high lepton reco/ID eff. down to low p_and largest coverage;

good mass resol. with Z mass constraint on leading lepton pair

CATLAS 72\
I EXPERIMENT

WW* — Ivlv;expect broad excess in transverse mass distribution;
Missing E_resol. worsened in 2012 due to higher pileup (higher

DY bckg. for same flavor final state);analysis done in different jet
multiplicity bins;angular correlations & b-tag veto to beat bckg.

08.10.12 V. Zutshi, cHarged 2012, Uppsala. 32



m = 12610.4(stat)*0.4(sys) GeV Phys. Lett. B 716 (2012)

SM Higgs (?)

= C T T T T T T T T T T T T T T T T ] = L L L e —
& [ = Dbaa o ATLAS . 3 3500 ATLAS ¢ Data 3
0 25— Bl 5ackground zZ H—ozZ"_ 541 ] Ny Sig+Bkg Fit (m =126.5 GeV) J
= - [l Background Z+jets, tt . » 3000 . =
S - . . s E ™S - Bkg (4th order polynomial) -
= |:| Signal (m_ =125 GeV) - 2 2500 -
T 20 " 3.6 0 D] =
- % Syst.Unc. . 1 2000 =
15fVs = 7 TeV: [Ldt = 4.8 fbo™ . 1500E- 450 =
- . 15=7 TeV, [Ldt=4.8fb" =
(Vs = 8 TeVv:JLdt = 5.8 fb' : 1000E= . 1 =
10 = 1s=8 TeV, [Ldt=5.9fb .
- . 500 Hovy —
- ] (a) =
5 [ 2 200
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- 2 Ot T o—FpT ... * + *_* + L +
O c g
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m,, [GeV] Do ®
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- v N O , ) :
2 120 ys=8TeV, [ Ldt=581fb" R [ Single Top  —] S ¥s=7TeV. [Ldt-4.6-481b" ---- Exp.
— - © Bl Z+jets [] Weets ] Vs=8TeV: [Ldt=5.8-5.9 fb" +io
*g 100 H—-WW —evuv/uvev + 0/1 jets [CJH[125GeV] 1
2 - ] 10"
' sof- - 1o
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: _ 10*
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% 250 300 110 115 120 125 130 135 140 145 150
m, [GeV
m; [GeV] il ]
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Summary & Outlook

= Excellent detector and physics performance
culminating in the discovery of a neutral boson.

= p-p run extended to mid-Dec. with long-shutdown
in 2013-14

= Improvements to physics capabilities planned
new pixel b-layer
completion of the installation of endcap muon chambers

topological processing @ L.1 and bump rate to 100 KHz
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