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Calorimeter

Inner Detector

Large Hadron Collider

Proton-proton collisions at
[ TeV center-of-mass
energy

2010: delivered about
50 pb~" of integrated
luminosity

2011: breaking luminosity
records daily, more than
1 fb~1 already delivered

ATLAS

Multi-purpose HEP
detector: tracking/
vertexing, calorimetry,
muon detectors

Excellent performance
2010/2011
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E  TopQuanksPhysics [

N
Top — a heavy-weight among
the quarks:

The only “bare™ quark Isospin -

| partner of the g
Role in electroweak symmetry b quark?
breaking? Always a W
- boson?
Tevatron: almost 20 years of
Impressive top physics program Production
_ Mechanism?

LHC = top factory ®> K@

LHC tt cross section Proton Proton

at 7 TeV > 20xTevatron

Today: top as a signal

Very soon: top as a backgrounde
and calibration source ~

Today'’s talk: ATLAS top results Zwoifle an allom worigstons
with full 2010 dataset, one new einmal, und wére es auch der

. Satz: zwei mal zwei ist vier”
result using 2011 data (G. F. Lichtenberg)

- J

Always a
b quark?

Electroweak b
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hadrons

H e

Top decay in the standard model:

—> = 9
W-—- hadrons T M e B(t — Wb)=100%

Challenging signature: multiple
leptons & jets, missing ET (MET)

tt decay signatures characterized

All Hadronic by W decays:

All-Hadronic: 45% of all decays,
large QCD background

1 +uolden
S19r + uojden

Lepton+Jets: 30% of all decays,
moderate backgrounds

Lepton+ T
Dilepton: 5% of all decays, very

_ clean, but small branching fraction
Lepton + Jets Dilepton

Dominant backgrounds for

leptonic channels

W/Z bosons + jets (similar signature)

QCD jets (misidentified as leptons)
J
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e Run Number: 158975, Event Number: 21437359
Date: 2010-07-12 07:04:37 CEST
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Top Pair Production Cross Section

e | epton+jets and dilepton channel, with and without b-tagging
e Cross section combination
e First look at the all-hadronic channel

Top Mass and further Properties

* Direct mass measurement

* |Indirect mass determination via the cross section

e W polarization in top decays

e Search for FCNC in top production and decay

e Search for high-mass phenomena decaying into top

Most results based on full 2010 dataset: 35 pb—'
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Top Quark Pair Production

Cross Section
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Top Cross Section: Lepton + Jets @

Lepton Charge

Analysis |: without b-tagging

ﬂ 500:' L rrrrp e e e Tt T

c - -

. . . . Q 450 . ATLAS —
Lepton+jets selection: high-pr e/u, 23 jets, S, of o Data et+24 jets  piminay  :
missing Er, transverse mass asol. LI sz o0 -

. . . . . . . . 3005— W+iets _E
Template fit to projective likelihood discriminant = Woaco -
based on well-modeled event kinematics 250C" gl other Brga —
200 —

Lepton charge: tt symmetric, W asymmetric 1505 E
Pseudorapidity: tt more central 1225_ E
Aplanarity: tt more spherical Pr—— | —
-1.5 1 -0.5 0 0.5 1 1.5

Four-channel fit: e, y + 3, 24 jets Yiepton

Aplanarlty Lepton Pseudorapldlty

& 80p T AARRNRERS T T - q 100 +>4t """"""""" E
S _F : : S 9o e+ jets ATLAS E
S _E S ATLAS E < 90F o -
.."E’ 705 e Dat e+_4 jetS Preliminary g % 802— * Data Preliminary _i
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50f- | Wjets = gOE- e =

- Moco ] - Maco E

40 :_ E S0 ) other Bkgd =
30__ _: 402_ _+_ _;
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201 . 20F =
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[€20-1102-ANOD-SVY11VI]
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Top Cross Section: Lepton + Jets @

N
Analysis II: “continuous” b-tagging (same event selection as before)
Input variables (as before) lepton pseudorapidity, aplanarity
Jets
New variable: Hr 3p = Z : t‘pT”
Z ** 1Pz,
New variable: average b-tagging weight for two most b-like jets (“JetProb” tagger)
Six-channel fit (e, y + 3, 4, 25 jets) using sophisticated profile likelihood technique:
systematic uncertainties included as nuisance parameters — constrained by data
HT3p b- tagglng Welght
9. N TLAS Prellmlnary M+I4|Jetls o % 3 ATLAS Prellmlnary pt+4jets S
© 140 —e— data — 2 C —e— data R —
ki - | Ldt=35pb” Ot . o - ® I - :EI
£ 120[-Ks test: 0.11 W-rJets - £ 10%F Wedets =+
L] - Il QCD - 1i = : I QCD 1 >
100 4 _ t + I Other _ - H+4 JetS Il Other . (I/)
- Mt4jets . - Ldt=35pb" 1 O
80 T‘ E 10 fKStest 025 = %
- ; - . Tl
60— - - 7
B 7 = _ S
40 —¥] . 15 T t =9 o
- i - 1O
20— ] - 18
0* -1_ A |1T|j_!'|| ] ] —
0 02 04 06 0.8 1 W2 4 6 8 10 12 14
exp(-4xHy ;) We
y
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Without b-tagging: Continuous b-tagging:
oq =171 £ 17(stat.) *2%(syst.) £ 6(lumi_ o = 186 & 10(stat.) 3, (syst.) & 6(lumi.)

(@) :IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII: U)24O ! ! ! | ! ' ' | ' ' ' ' ' ' | ' ' ' — —]
" Honf ; - /\r QD ATLAS Preliminar -+ Data PNUE Kot
2 220:—M+24-]ets ATL_A'_S E = 200 3 IL dt = 35 pb™’ d O tt B QCD 3 o
2 200~ ° Data Preliminary - LLI i O W+Jets W Other 3 ;
- *ets 4 i' 3 Jets | 4 Jets 1 25Jets 1+ 3Jets | 4Jets | 25Jets T ©
1601 1 P> 120 ! | ! ! = X
B -QCD + ] U) 1§ | = wn
1401 [l Other Bkgd 4 A " i | Ep=
B —_— . 8 80 = I I 3 8
120F - ; i ER
- + * 1 Z 40 B i bk 3 o
100- | ER T o ' =
80F T 18 = 1 ot Tl VLI -
i e u“ R
n 1 O (O + ] |
0 4 W I~ T- B | o ﬁ H# s i mﬂH ; W i WH} %
200, EE g AL * H { o i 1
A e 0 20 40 60 80 100
0 0.102030405060.70809 1 Likelihood Discriminant

[ATLAS-CONF-2011-035]

Likelihood discriminant

Comparison with state-of-the-art theory prediction: o5 = 1655 pb
(using Hathor, approx. NNLO, CTEQ6.6) — consistent

Various cross check analyses (cut & count, multivariate) — consistent
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Top Cross Section: Lepton + Jets

Already with 2010 dataset. measurements precision limited by systematic
uncertainties, dominant sources:

Both analyses: jet energy scale & resolution, ISR/FSR

Additionally for analysis with b-tag: b-tagging calibration, W+jets heavy flavor content

Expect improvements of systematic uncertainties
Data-driven backgrounds and profile likelihood technique: improve with more data

Working on improved MC-based and theory-based uncertainties

Uncertainty (%) No b-tag b-tag
Statistical 9.7 -5.2/+5.3
Jet energy scale & reconstruction —-6.1/+5.7 | =5.0/+5.7
QCD normalization & shape 5.2 1.0
Initial/final state radiation —2.1/+6.1 4.0
b-tagging calibration — —6.3/ +7.2
W+jets heavy flavor content — —-6.3/+7.5
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Top Cross Section: Dilepton

~
Two cut-based analysis: without & with b-tag
2 high-p7 leptons (ee/uplep), 22 jets Additional Measurements
: . ot hormalized to o
ee/up + jets: large missing Er and Z—ll veto HEETe £ |
_ _ * Inclusive dilepton analysis
ey + jets: large Hr(sum of jet and lepton pr) (extract oii, oww, and 0z—)
Major backgrounds: Z/y*+jets, “fake” leptons * ottand b-tagging efficiency
— (MC-assisted) data-driven estimates 4
No b-tag: Jet Multiplicity No b-tag: Stransverse Mass b-tag: Hr
@2 | | | | | > R RS R RN RS > S L LA R L R IR
§160— ATLAS all channels 8 o5f  ATLAS f"=35 b - G 18  ATLAS channel e+u -
W, 4ol Preliminary e data o [ Preliminary i § (g Prefiminary * data P
f L=385pb’ L1t @ . f m=172.5 GeV. ] 2 | f L=aspy’  LJttbar S
120~ B single top - ‘q&)’ 20~ ® data 7] § 141~ =9oP B single-top | >
DY + jets = - ! Yy : @ DY+jets 1D
100 diboson ] 150 . Bl single top - - diboson 1 0
B fake leptons o ® Z+jets - 10F / Il fake leptons - CZ)
80 uncertainty i % diboson | 8:— 1 7/ uncertainty { T
sol- | 10k Il fake leptons i TN
. 7 : . o 4 O
Ak : ) || uncertainty o very clean!i =
40t 2 - : | £ 1 3
) 5 - i 8
20 w ¥ - o ) of } 4 B
e e s s __l_l_l_ﬁL-_l_m_'_i_’_'_'_' F L :
0 0 1 2 3 =4 OO 50 100 150 200 250 300 OO 200 400 600 800 1000 1200
Number of jets my, [GeV] H; [GeV]
Stransverse mass: m5, = min _ {max [m%(Br.¢+, Pr1, .. )s M7 (BT.0~, P2, - )] }
PT1+PT2=P1 )
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Top Cross Section: Dilepton

[ATLAS-CONF-2011-034]

T T T T | T T T T | T T T T | T T T T | T T T
ATLAS Preliminary e Theory (approx. NNLO)
Data 2010, [ L=35pb’ § m, = 172.5 GeV
Dilepton :
Counting 1 173 +22 *18 +8
Counting w/ b-tagging ~ ,.F — 17122 *2 *7
fi/z e 178 = 22 = 20
Inclusive e 17122 + 14+ 5
b-tagging fit ——— 176 22 + 22+ 6
: (stat)=(syst)=(lumi)
| | | | | | | | | | | | | | | : | | | | | | | | | | | | | | | | |
0 50 100 150 200 250 300
o-[pb]
g [ ATLAS Preliminar ® Combined it
S 2401 . F v
EID= B 1o
- - 20
220~
200
1801
160
140
1201
=l | 1 1 1 1 | 1 1 | 1 | 1 1 1 1 |

| | | | | | | | | | | | | |
04 045 05 055 0.6

b-tagging efficiency

065 07

Combination of all dilepton
channels: profile likelihood

Results:

No b-tagging:
o = 173 + 22(stat.) *'8 (syst.)*S (lumi.

b-tagging:
o = 171 + 22(stat.)

Dominant uncertainties
Jet energy scale: 5%
Parton shower model: —5%/+4%
Fake leptons: —4%/+3%

Simultaneous measurement of
b-tagging efficiency: fit to
number of b-tags

— consistent results
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Combination of lepton+jets and
dilepton analyses on the level of
likelihood functions
Uncertainty of combined result: 10%
— competitive with Tevatron
g - NLOQCD (pp)  ® ATLAS180+18pb ]
o= | EApprox. NNLO (pp) (35 pb™, Prelim.) j
-+ NLO QCD (pp) v CMS158=19pb
102 — -- Approx. NNLO (pp) (36 pb™, Pfe"nj-_‘):'._;,-.:.-.;_,. ~
~ = CDF ]
i A DO 300, , 1]
- 250 1
10 — -
- 100 1 ]
[ 6.5 7 75 |
i 4oy Ly by by by
1 2 3 4 5 6 7 8
\'s [TeV]
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ATLAS Preliminary _______ Theory (approx. NNLO)
Data 2010, f L=35pb’ m, = 172.5 GeV
L+jets w/ b-tagging:
Multivariate . —— 18610 *2! +6
Top mass profile fit ._._,H_. 1568 12 +5
Top mass standard fit ._-.._._._. 18314 *2 =6
Counting o - 15610 3 =6
L+jets w/o b-tagging:
Multivariate ._._F._._. 171217 2 +6
1D lepton n fit . - 204225 +39 +7
1D An__(1,jet) fit —————y 168+21 +24 +6
Counting : e : 15411 7% 45
Dilepton:
Counting ._._._‘_._. 173:22 *2 3
Counting w/ b-tagging I—|—l—‘—0—| 17122 *21 +7
tt/z S S 178 +22 +20
Inclusive H—-—‘—H 171£22 +14 =5
b-tagging fit et A—i 176+ 22 +22 +6
Combination i, 180+ 9 + 15+ 6
: (stat)=(syst)=(lumi)
Lo e v b b b
0 50 100 150 200 250 300
o:lpb]




[ATLAS-CONF-2011-066]

Events
o
o

—

N

o
—_

120}
100}
80;
60 -

40
20

'ATLAS Preliminary

Data

[ ] ti(Fitresult)

Background (control data samples):

0
0O 10 20 30 40 50 60 70 80 90 100

Mass x°

Workshop on SM Benchmarks, 06/16/2011,

Measure cross section in all possible
channels — important cross check

All-hadronic channel:
Signature: 26 jets, 2 b-tags
Very challenging: QCD overwhelming
Construct mass x? discriminant:

2 ‘mi —m\° m.— mw\
o ( jib t) ( Ji W)
X< = E +
; Ot ow

=1
— 6 combinations, take lowest x?

Results with limited 2010 dataset:

Fitted tt production cross section:

os = 118 £ 73(stat.) £ 48(syst.) £+ 4(lumi.) pb

— 1.60 significance (2.20 expected)
95% C.L. upper limit: oit < 261 pb
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Top Mass and Properties
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. —
) c 30— ATLAS Prellmlnary e Ns=7 TeV data
Top quark mass. S Best Fit background
c - -1
Standard model: key parameter 2 25 | Jr=sse EneSt_F;t;;; Pasgron
(relation to W and Higgs mass) 20/ T

-2InL

Known to high precision from Tevatron:
uncertainty only 1.1 GeV (=0.6%) from
single experiment (CDF Note 10444)

ogs—20 7% mt:péf;%eV] B

2010 data: template-based analyses  ||/4 ¢
. . R Ak e st e L EETS ey ¢ ERy. |--|..é ...... 6 —t .7- — 8
Lepton+jets selection Ry,
1D “stabilized mass” Rsp» = mteCO/mreco L otor 2D|Temple|1tes | lee“hoofj.cont?ur _
. o 4 - ATLAS Preliminary -
1D kinematic fit 1151 35 pb” E
2D: mass vs. jet energy scale factor (JSF)  11F 20 7 Tevdata =
| N | tosE N C -
Main result (stabilized mass, e/u combined) i ]
1 ]
m; = 169.3 &= 4.0(stat.) + 4.9(syst.) GeV - .
0.95F =
(3.7% total uncertainty) S

m,  [GeV]

top

[€€0-1102-ANOD-SVY11VI
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Mass from Cross Section %

Guiding idea: experimental
dependence on MC mass parameter
(acceptance) weaker than theoretical
dependence on pole mass (1/m*)

Analysis technique:

Lepton+jets cross section with b-tagging:

repeat for nine mass hypotheses between
140 and 210 GeV

Assumption: relative systematic

uncertainties independent of mass
(verified for 140 GeV and 210 GeV)

Pole mass value and uncertainty extracted
from overlap of experimental and
theoretical likelihoods

Result (for approx. NNLO calculation,
Langenfeld, Moch, Uwer):

m; = 166.4 *58 (stat. + syst.) GeV

ATLAS Preliminary, f L=35pb"”

== 5(pp — tt+X — l+jets+X)

—— Measured dependence of
—— NNLO approx. Kidonakis

—— NNLO approx. Langenfeld et al.

II}I,’IIIIIlIIIIlIIIIJ

3007 NLO+NNLL Ahrens et al.
25011,
200 e TR g
150:_ SR S
1001
50—
1 | ! ! ! | ! ! ! | ! ! ! | ! !
140 160 180 200
Top quark mass [GeV]
Top quark mass from cross-section
ATLAS Preliminary, L =35 pb”
o 166.4 7%
ATLAS, approx NNLO (Langenfeld, Moch, Uwer) A 43
® +7.8
ATLAS, approx NNLO (Kidonakis) 166.2 -,
® +8.0
ATLAS, NLO+NNLO (Ahrens et al) 162.2 ',
@
DO, approx NNLO (Moch, Uwer) 169.1 +:29
DO, approx NNLO (Kidonakis, Vogt) L 54
@
DO, NLO+NLL (Cacciari et al.) 167.5%>°
Tevatron direct measurements (July 2010) 173.3 :1_'11
I I I I
150 160 170 180 190
m.__[GeV]

top

[¥S0-1102-4ANOD-SV1LV]
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W Polarization in Top Decays [

-

PRI T TN T N N NN R
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02 04 06 0.8

<« 80
C [ ATLAS Preliminary - data
S 70 — best fit
L s SM exp
602— —— Bkg distr.
50 f_ || uncert. best fit
40F-
30;_" - Fp=059+0.12
20 (Frfixed to 0)
10;—_, N
0:...|...|...|...|...|...|...|...|...|...
-1 -0.8 -06 -04 -0.2 0 02 04 06 0.8 1
cos 0*
;,I 2:"'|"'|"'|"'|"'|"'|"'|"'|"'|"':
T 1.5 ATLASPreliminary JL=35 ob’ 9%%CL 7
: W68%CL 3
15_ N allowed regions _E
0.5F —
i3 P N :
-0.5F —
ya Fo=0.65+0.14 =
— -_— + ]
15 oy FRE0.010.07 | |
N | L n
1 1
)

[ATLAS-CONF-2011-037]

Re(g

ner-p

Probe V-A structure of Wtb vertex:

SM expectation for polarization fractions:
left-handed F. = 0.3 — longitudinal
Fo= 0.7 —right-handed Fr=0

Observable “cos 0*": decay angle of
charged lepton w.r.t. top boost direction

' harged lept
in W rest frame charged lepton

top boost cos 6*
direction m
neutrino
u,c quark

Two analysis techniques:

Fit left-handed, longitudinal, right-handed
templates to measured cos 6*

Extract asymmetries (e.g. A™B) from
cos 6* — correct back to parton level

Interpretation: limits on anomalous
couplings gi, gr
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-
Top flavor-changing neutral currents (FCNC)
Extremely rare in standard model (BR<10-"9)
Current experimental limits much weaker, e.q.
B(t—Zq) < 3.2% at 95% C.L.
(DD, arXiv:1103.4574 [hep-ex])
ﬂ 4EIII|IIII|IIII|IIII|IIII|IIII|IIIlllllllllllllllg ﬂ IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
§ 10 = o data ATLAS Preliminary 3 § 105@ o data ATLAS Preliminaryjf
L 103.;— — tt— bWqZ signal —;. Ll 104; — tt— bWqZ signal _;
3 L fL=35 ob” E - W fL=35 ob”
10? 3 B single top E 103 3 B single top E
10%‘35:3 t—Zc: e channel ? 10225.3553 t—Zc: p channel E
[ Maco S L ]
- dibosons 3 E dibosons 3
1 0_1 i stat. uncertainty 1.é—stat. uncertainty ° —;.
10‘2; 10'1; ?
) 7/ 103
104EIII|IIII|IIII|IIII|IIII|IIII|IIII%Illllllll EIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
0 50 100150200250300350400450500 0 50 100150200250300350400450500
mass X2 mass x?
Decay tt - Zg Wb
Signature: three leptons + jets + missing Er
— Limit: B(t—Zq) < 17% (95% C.L) |
.

Flavor-Changing Neutral Currents @

[ATLAS-CONF-2011-061]

Single top: qg — t > Wb

Signature: W + b-jet + MET
— Limit: o(qg—t)xB(t—Wb)

<17 pb (95% C.L.)

.

[72]
c C ® data
L%J 90 - ATLAS preliminary

observed limit 17.3 pb

80 f =35 pb” —
70— - Z+jet:

FCNC o is normalized to the

-1 -0.8-0.6-0.4-0.2 0 0.2 0.4 0.6 0.8 1

NN Output
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[ATLAS CONF 2011 036]

Events per 10 GeV

= N W b O O N O CO
LI AL IR LI L

ATLAS Prehmmary N 24, m >120 GV

) Data (35 pb™)
@ oco ]
B it (Single-Lepton)
B i (Dilepton) ]
[ Single Top
[ Z +jets
CJW+jets
|:| Diboson ]

1.2 TT 275,50 [GeV] ]
""""" ZTT 300,10 [GeV] ]

.........

|||||||||

LY S—
Stns H

|||||||||

||||||||||
|||||||||

80

Events / GeV

n
<

— KKG500

— KKG1000

-

100 120 140 160 180 200 220 240

10

EF's® [GeV]
[ATLAS CONF 2011- 087]

ATLAS Preliminary J

f Ldt=200pb’

G .

II|
500 1000 1500 2000 2500 3000

tt mass

Anomalous missing E7 in top events

Benchmark: heavy TT — tA0 tA°
(A dark matter candidate)

Signature: lepton+jets with
MET > 80 GeV and mr> 120 GeV

Exclude T with 300 GeV (275 GeV) for
A% mass < 10 GeV (50 GeV) at 95% C.L.

Search for high-mass “resonances”

Reconstruct tt mass with dRmin method
(remove jets “far away” from rest of
activity in event)

Interpretation in leptophobic Z' model:
0(Z’)xB(Z'—tt) < 38 pb (3.2 pb)

for Mz = 500 GeV (1300 GeV)

at 95% C.L.

Exclude Kaluza-Klein gluons with
m < 650 GeV at 95% C.L.
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Analysis of 2010 LHC data: many
ATLAS top results, some already
competitive with Tevatron

Pair production cross section
Top mass & properties
LHC and ATLAS performing
extremely well in 2011

ATLAS has recorded 1 fb~" of data in
2010/2011

Expect more sensitive searches

Expect precision measurements

Top: The New Standard Candle at the LHC
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Topics for Discussion

herbieniancock

Making top the new standard candle The New Standard

Cross section measurements with fiducial cuts? — reduce extrapolation uncertainty
Which differential cross sections are the most interesting?

Next step in precision: reduce systematic uncertainties

Precision measurements: improve uncertainties related to theory
Vector boson + jets production: rates, kinematic shapes, heavy flavor content?
Additional jets in top production: hard process at (N)NLO? ISR and FSR?

MC generator uncertainties: LO 2—n vs. NLO (vs. MENLOPS)? Q2 scales? as?

Current PDF uncertainty prescription extremely heavy for all but the simplest
analysis technique

... and experimenters will do their homework, too
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ATLAS Public: Top Cross Section

Measurement of the Top Quark-Pair Production Cross Section with
ATLAS in pp Collisions at Vs = 7 TeV

Reference

Eur. Phys. J. C71 (2011) 1577

Top Quark Pair Production Cross-Section Measurement in ATLAS in
the Single Lepton+Jets Channel without b-tagging

ATLAS-CONF-2011-023

Measurement of the Top Quark Pair Cross-Section with ATLAS in pp
Collisions at Vs = 7 TeV in the Single-Lepton Channel using b-tagging

ATLAS-CONF-2011-035

Measurement of the Top Quark Pair Production Cross Section with
ATLAS in pp Collisions at Vs = 7 TeV in Dilepton Final States

ATLAS-CONF-2011-034

A Combined Measurement of the Top Quark Pair Production Cross-
Section using Dilepton and Single-Lepton Final States

ATLAS-CONF-2011-040

Search for tt Production in the All-Hadronic in ATLAS with Vs = 7 TeV
Data

ATLAS-CONF-2011-066

[https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults]
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ATLAS Public: Mass, Properties, Searches

r

Reference

Measurement of the Top-Quark Mass using the Template Method in
pp Collisions at Vs = 7 TeV with the ATLAS Detector

ATLAS-CONF-2011-033

Determination of the Top-Quark Mass from the tt Cross Section
Measurement at Vs = 7 TeV with the ATLAS Detector

ATLAS-CONF-2011-054

Measurement of the W-boson Polarisation in Top-Quark Decays in pp
Collision Data at Vs = 7 TeV using the ATLAS Detector

ATLAS-CONF-2011-037

Search for Anomalous Missing Erin tt Events

ATLAS-CONF-2011-036

Search for FCNC Top Quark Processes at Vs = 7 TeV with the ATLAS
Detector

ATLAS-CONF-2011-061

A Search for New High-Mass Phenomena Producing Top Quarks with
the ATLAS Experiment

ATLAS-CONF-2011-070

A Search for tt Resonances in the Lepton Plus Jets Channel using
200 pb~' of pp Collisions at \s = 7 TeV

ATLAS-CONF-2011-087
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