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/ production

Run Number: 154817, Event Number: 968871 P O (e)=45GeV  E.(e) = 40GeV

Q AT LAS Date: 2010-05-09 09:41:40 CEST n (€)= 021 n (e*) =-0.38
\
M, =89 GeV

-lEXPERIMENT

Z~ee candidate in 7 TeV collisions

Z - |l is gold-plated process to calibrate the detector to the ultimate precision (E
and p scales and resolutions in EM calo, tracker, muon spectrometer; lepton
identification, ...)

 dominant background to searches for New Physics
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/ production
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*0(Z—11)=0.83 £0.07 (stat) * 0.06 (syst) £ 0.09 (lumi) nb
*0(Z—ee)=0.72*0.11 (stat) £ 0.10 (syst) £ 0.08 (lumi) nb
*0(Z— pp)=0.89 £0.10 (stat) £ 0.07 (syst) £0.10 (lumi) nb
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Theory: o NNLO (y*/Z — 1) ~0.99 nb



JATLAS PN

REXPERIMENT 1

Run Number: 152221, Event Number: 383185
Date: 2010-04-01 00:31:22 CEST

W-uv candidate in
7 TeV collisions
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W production
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W cross-section

Theoretical prediction (NNLO) with 4% uncertainty:
Cwolv =10.64 nb O\w-aSlv— 6.16 nb GW+9|V+=4’3O nb
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oW — Iv)=9.3 £ 0.9 (stat) £ 0.6 (syst) £ 1.0 (lumi) nb

o (W — ev)= 85 =1.3(stat) £ 0.7 (syst) = 0.9 (lumi) nb
o (W — pv)=10.3 £ 1.3 (stat) £ 0.8 (syst) = 1.1 (lumi) nb
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W charge asymmetry
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* Theoretical prediction for W charge asymmetry is to be ~0.2 with n—dependence
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Top physics

* ATLAS expects one top quark pair: SETIN |
— |+jet channel each 20 nb? PO Do
— Il channel each 110 nb N
* For 1 fb!'we can expect ~10 000 tops after E s0.4
selections -
* Cross-section measurement (known with 6% ! - _
uncertainty). 80.3
* Precise measurement of the top quark mass. 1;50 AL 2o
* Top-quark gives a unique opportunity to measure m, [GeV]

qguark spin properties.

+  Tevatron demonstrate 5o-evidence of single-top. ©'eSeNt World Averages:

Precise measurements will only be possible at the

LHC. * M,,: 80.399 + 0.023 GeV

-M: 173.3+1.1GeV
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Top quark production

9 candidates (2 in di-lepton(DL) channel and 7 in semileptonic
(L J))observed in all channels for 280 nb
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Top pairs

1D Run Event  Channel pi? e #ets #b-tagged
number  number (GeV) (GeV) (GeV) pr >20GeV jets
DL1 155678 13304729 ee 55.2/406 424 271 3 1
DL2 158582 27400066 et 22.7/47.8 769 196 3 1
ID  Run Event  Channel p';'?p ETS oy miji #ets #b-tagged
number  number (GeV) (GeV) (GeV) (GeV) pr>20GeV jets
LIl 158801 4645054  p+jets 42.9 25.1 59.3 314 7 1
LJ2 158975 21437359  e+jets 41.4 89.3 68.7 106 4 1
LI3 159086 12916278  e+jets 26.2 46.1 62.6 94 4 1
LJ4 159086 60469005  e+jets 39.1 66.7 102 231 4 1
LI5 159086 64558586  e+jets 79.3 434 86.7 122 4 1
LI6 159224 13396261  u+jets 204 65.4 64.1 126 5 1
LI7 159224 13560451  p+jets 78.7 40.0 83.7 108 4 1
LJ7LJG LJ1 LJ5LJ3 LJ4 LJ2
> 0 u \ |1 I ] >0.35 lll’_
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ST O ] @ 0.2 Ul
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© [ WHjets ’ g3 W+jets
Fo.04f .
0.02- I-.__ 0.05 E
0:_ | \J_———ﬁ—h pa by b T T
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m(highest pT)[GeV] Er[GeV]
08.09.2010 QFTHEP-2010, V.Maleev

DL1
(%} I i I I
© 0.8
% ATLAS Preliminary Cle
G Simulation = single top
5 Z + jets
% oe W + jets
'g diboson
04 I S dilepton-ee
0.2 i
0 ] | |
Number of tagged jets
, v
€ 0.8 2
% ATLAS Preliminary Ulea
] Simulation = single top
s Z + jets
% o6 W + jets
s diboson
0.4 dilepton-eu
0.2 i
Number of tagged jets

11



B-physics

More details in K.Toms’s report

* 10 pb-1: Measurement of production cross
sections for B-hadrons and J/{,Y to test QCD >

\

predictions for pp collisions at the LHC Ze00 AL plmiey & B
* 100 pb-1:Studies of the properties of the E 7005_ :wfo)wom v e j ot =290t _
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o{pp—H) [pb]

Higgs-Boson (SM)
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as functions of M for
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Presented results based on NLO
calculation. Including NNLO will
improve results.
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Higgs decays:
Doesn’t depend on production
mechanism
* High mass: Dibosons
* Low mass: bb, gamma gamma,
tau tau
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H2>WW=>Ivlv

My (GeV) 120 130 140 150 160 170 180 190 200
SMWW 26.3 354 438 50.1 552 585 60.6 617 624
top 49 67 91 11.6 140 163 17.2 17.9 182
W+jets 56 56 56 56 56 56 356 356 356
Total background 36.8 47.7 585 673 748 804 834 852 86.2
Signal 41 104 185 263 395 354 262 168 11.0
8 FHRWwo T T T T AT Preiminand 8 18F Howwoll | ATLAS Preliminary
s 3{];_ we=7 TeV . y liSl;Iula'ﬂan] _; S 16 \NE=7 IE‘J | fgimulaticm} =
31* o5 —=— 100 D?‘. E 31» 14 1 —— gﬁﬁ&ﬂfﬂﬁﬁm =
T o 1 L2 -
@ 2% —s— 750pb " O R S — - Standard Model
= F —s— 1000 pb 7
= 15F '---.._____'__ ------- Standard I".."Icfl_n.-:.l.ll______.r, E
E 1{]‘3_ " - . ‘ - o 3
— S . . . - » - :ﬂ
@ Coovv o b b P by Tovn b aa By
120 130 140 150 160 17 180 190 200
M, [GeV] M, [GeV]
My (GeV) 120 130 140 150 160 170 180 190 200

SMoy x#H—WW) 176 3.18 450 545 6.17 583 503 380 323

Conservative systematics 74 59 53 47 38 41 45 55 64
Optimistic systematics 66 53 46 42 33 36 39 49 57
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H2>WW=>Ivlv

RIS L LS NN ELL UL BLELRLLEY BUSLIL L N AL BN
H—WW-—ll ATLAS Preliminary

Mt

= | s ' ATLAS Preliminary
T | \s=7 TeV (Simulafion) ] T - WS=7 TeV (Simulation)
E L Conservative systomatics 4 E 1" —s— Conservative systematics
5 — IEU pb 3 10 — = Optimistic systematics =
d 1[.'%—\\ L f*':' F'l:' ~ d B siuma N
o + . —s— 750ph _ 3 -0 +2 sigma
jﬁ i[\_ ..-.l" ) oo I:'l:' _...-l""- ) :I E.'-‘;
e T [Nl
1 i : : . . e | E E
E Tt § ; ]
0 VR T N - N T= VRS v O - O =T T R (R VR - S (RS -1V S T 10
My, [GeV] My [GeV]
My (GeV) 130 140 150 160 170 180 190 200
Conservative Exclusion 12 1.6 068 028 041 076 27 45
Optimistic Exclusion 45 1.1 054 025 033 058 18 34
Conservative Discovery 95 18 16 48 66 17 68 96
Optimistic Discovery 36 81 55 23 31 67 31 32

Minimum integrated luminosities in fb-X required at Vs = 7 TeV for a 95%CL
exclusion and 5c discovery for the two systematic uncertainty assumptions

in the H>WW channel.
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H>ZZ->4]

95% CL limit/SM for 1 fb”

My (GeV) 120

140 150 170
292 306 .65

180 190 200 240 300 400 500 600
1.43 441 482 382 268 185 079 035

NLO Higgs to four lepton production cross-sections at Vs = 7 TeV, including
the branching ratio H 2ZZ(*) and the subsequent decay Z 21l (I = e,u).

My (GeV) 120 130 140 150 165 170 180 190
SMZZ 0.090 0.094 0.083 0.089 0.121 0.147 0376 098]
top & Z+jets 0.005 0.004 0005 0.004 0005 0005 0003 0.003

Total background | 0.095 0.098

0.088 0.093 0.126 0.152 0379 0.984

Signal 0.105 0319 0595 0713 0.185 0.192 0458 1.49
My (GeV) 200 220 240 260 300 400 500 600
SMZZ 129 118 092 089 072 048 049 039
Signal 1.60 146 125 1.08 088 067 029 0.13
TT TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TT _
ATLAS Preliminary Estimated number of events in the signal
ok (Simulation) | region for the signal and the major
- 1 backgrounds at an integrated luminosity of 1
i 1 fb-ifor Vs = 7 TeV after the full event selection
i Hﬁﬁz‘;ﬁ " 4 in H>ZZ >4l (the_4e,
- — Nedlan -
— Medlan 2e2u and the 4p flna_l states are summed). SM
[IMedian+ 2 ¢ ZZ background dominates above 200 GeV.
1= Tttt
50200 350" 300350 400 450 500 530600
M, (GeV)
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Events/0.5GeV

H=2>vy

400_""‘|‘|||||‘|||||||||||||||||||||||||||_
T ey T 8 ATLAS Preliminary Wl Snaixio
18- 57 TeV [ =1 convertedy (truth) = 2350 (Simulation) H—7y (m,, =120 GeV)
165 1 fp ! ATLAS Preliminary 5 2, & 110 '\s=7Tey  LJvv(Bom&Brem)
14F (Simulation) 3 L=t [ vy Box) ]
F - 8250:_ 1 v-jet =
1.2 4 2 C [ D jet .
1;— —; 5200:— B Drell Yan —
ﬂ.E;— —; 150;_ —— Toy sample (1 fb ) _%
0.6 = .
0.4F 3 100 —]
0.2F =
? 105 110 115 120 125 130 135 140 145 150
MR[GEV] M,, [GeV]
My ( GeV) 110 115 120 130 140
YY 3540 5540 5540 5540 5540
v 2500 2500 2500 2500 2500
jj 360 360 360 360 360
Drell Yan 90 90 90 90 90
Total background 8490 8490 8490 8490 8490
Signal 126 128 13.0 12.0 9.2
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ox BR(H— vv)/SM @ 95% CL

H=2>vy
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The estimated number of Standard Model signal cross-section excluded at 95% CL as
a function of the Higgs mass for an integrated luminosity of 1 fb-1. The Frequentist limit
shown allows the observed upper limit to be zero (left plot). For comparison, on the
right plot, we show the limit with the CLS method used at LEP and Tevatron
experiments. The green and yellow bands represent the range in which we expect the
limit will lie, depending upon the data.

08.09.2010
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95% CL Upper Bound on o/ ol

Combination of H2> WW,ZZ, yy

E TTTT1 T TTT T T
10 ATLAS Preliminary (Simulation) _ % i ATLAS Preliminary (Simulation)
_______ WW+ZZ+yy Combined 1 F1p2 ------—— WW+ZZ +yy Combined =
e 15 [ + 1o .
2 1 8 L2 ]
B ? — Standard Model (NLO) |
VI 00— 2
C 1 % 10 -
C _ — C
- — -] :
_ 102 [
B 1 1 & 1
L dt=1fb \s=7 TeV - | Ldt=11b e 7
.1|||||||||||||||||||||||||||||||||||||||||||||| |III||||||||||||||||||||||||||||||||||\15|=|?;—|I—|EF|
10110 120 130 140 150 160 170 180 190 20C i0 120 130 140 150 180 170 180 190 200
M, [GeV] M [GeV]

The expected upper bound on the Higgs boson production cross-section after collecting 1
fb-1 of integrated luminosity in 7 TeV collisions with the ATLAS detector: on the right plot,
the limit is normalised to the NLO prediction of the SM cross-section and on the left plot, it is
normalised to an absolute cross-section. The green and yellow bands represent the range
in which we expect the limit will lie, depending upon the data. Only the H>WW-=>IInn ,

H->ZZ->4l and H-> yy channels are included in these plots. It is expected that in the low
mass region, the addition of H->bbbar and H-> zz will improve this result. The expected limit
in high mass region above M, ~200 GeV is obtained from the H>ZZ->4l only as shown on
p.16 the limit in the high mass region will be improved with the addition of the H>ZZ->llbb

and H>ZZ->Ilvv channels.
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BSM: Charged Higgs (t>H*>tVv/csbar)

0.35 rrrr~rrrp e e T [ T T T T e T I I ]
= ATLAS Preliminary (Simulation) ] — 025~  ATLAS Preliminary Expectod a1 050 OL (it ony) ]
‘H 03 — \,§=7 TeV, 1 fb 1 Expected at 95% CL (stat+syst) — rﬂ‘ - . (Simulation) rvectod 855 oL (o .
—_ (— — o | . = — Xpected al o slal+sys |
e Eoeees Expected at 95% CL (stat. only) 68% of SM at 95% CL ] [$] ol . \Ns=7 TeV ]
; 025:_ - ’ t‘ /. ) 1 y - 95% of SM at 95% CL _: +T 02 B “‘\_‘ 1fb ! - 667 of S at 5% L ]
+j: -t Tevatron limits with 1.0 fo 'data D > O at95% . E C ‘.“ E 95% of SM at 95% CL .
E 02 :_ _: E 01 5 I e T Tevatron limits with 2.2 fb 'data ]
< - B = - .
3 0151 - B . - :
—_ - — -FQ — —
2 C ] - .
T 01 = - r .
T C m T C ]
. 3 N =0.05— —
& 0.05- = @ ]
0 : 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 { 1 1 1 1 { 1 1 1 1 I 1 1 : 0 C 1 1 { 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 J 1 1 1 1 { 1 Bl

90 100 110 120 11?_?+ Magg GeV] 50 90 100 110 120 130 140 150

H" Mass [GeV]

* Possible in case M, <M,
* In case tanf3>1 H*->tv dominates (left plot)

* H*->csbar dominates in case tanfB<1(right)
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MSSM Higgs boson

-5 60: T ;’._._.I_._,_-r"— T T T T T T T T T -’L ] -5 607 T T T T T T T T T T T T | ]
7 C T ] 7 N ]
3 C ] 3 C ]
S 50 = S 50 ) =
@ - 7] o B -
pr N LR o ATLAS Preliminary - = aC _-""ATLAS Preliminary -
O 40 ... . . . O 40F g , . .
2 B (Simulation) ] 2 B SNNRREEE (Simulation) ]
Te} r n T] B n
o B - - ® - - -
5 30 h/H/A — n*u ] 5 S0f h/H/A — n*u ]
=R i --=-s==-= () b-jets, no uncertainties ] =% B --=-z-=== >0 b-jets, no uncertainties ]
& 20— , : - — & 20 : , - —
e B —— 0 b-jets, with uncertainties . - - ——=— >0 b-jets, with uncertainties .
10— pp: Ns=7TeV, L=t1fo' = 10 pp: Ns=7TeV, L=1fo'  —
C my#*-scenario ] - my*@-scenario ]
C 1 Il 1 | Il Il 1 | Il 1 1 | Il Il Il | Il B C 1 Il 1 | Il Il 1 | 1 Il Il | Il Il Il | Il B

920 140 160 180 200 ‘P20 140 160 180 200
m, (GeV) m, (GeV)

The tanf3 values needed for an exclusion of the neutral MSSM Higgs bosons shown as a
function of the Higgs boson mass m,, separately for the (left) analysis mode with O b-jet
and (right) analysis mode with at least one b-jet. An integrated luminosity of 1 fb-*and V6
= 7 TeV are assumed. Dashed lines represent the results assuming zero uncertainty on
the signal and background, while the full lines correspond to the results with both signal
and background uncertainty taken into account.
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expected ATLAS reach for exotics

W’ (SSM): Tevatron limit ~ 1 TeV (95% C.L)
— 10 pb-1: exclusion ~ 1 TeV
— 20 pb-1: discovery ~ 1 TeV
— 50 pb-1: exclusion ~ 1.5 TeV
— 100 pb-1 : discovery ~ 1.5 TeV
— 1 fb-1: discovery ~ 2 TeV

Z’ (SSM): Tevatron limit ~ 1 TeV (95% C.L)
— 50 pb-1: exclusion ~ 1 TeV (95% C.L.)
— 100 pb-1: discovery ~ 1 TeV
— 300 pb-1: exclusion ~ 1.5 TeV
— 1 fb-1: discovery ~ 1.5 TeV
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Exotics: W’ search

Events / (0.06 Iogw(mT))

Transverse mass spectra after the final selection Limits on W' production and Pythia SSM predictlONS

4 T T T | T T T T T T T T I 5._ W,ﬁ e V T + o ] I.

10" E~ ATLAS Preliminary W—ev ® Data 2010 = y 95% CL limit
. o 3l & \s=7TeV,317nb" -o-SSM(LO)

3 \s=7TeV  [W00) o 10°F . - o
10 - 1 [Jw(500) % : R Expected limit
10° 317nb o °.. [+ 10

Ewr [J+20
10 .ttbar
- , . ATLAS

1 10°¢F . Preliminary

10" \ :
10*2 - L 2 ]
oo
10® 10F .
- O :
104
| 1 i L L4 L L L
10 10° 0.2 0.4 0.6
m; [GeV] my, [TeV]

Observations are consistent with the limits observed at the Tevatron.

Approximately 5 pb~! will be needed to begin to extend those limits for
both electron and muon channels combined and we have over 3 pb for
the moment.
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Events

Exotics: di-jets search

""""""" prrorT T e T T T
1011 ATLAS § . .
- \s=7 TeV . = [ g ]
5 r L Data J'Ldt=315 nb_1 T { 4 R _ gt E&crggiﬂﬂ ATLAS
107 Fit E 5 10 q*MC0%  F=T7TeV
= —=— Q’(500) : E N Expected limit [Ldt=315 nb 1 3
L —+— q*(800) i N Observed limit —
g —e— Qq*(1200) e \\1\ i
: N 1[}3 E LIS ‘%“:\ _E
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E = g vt -
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1? ;'_L_I_ 3 107 SN E
- ! [ — u y"'t::‘:\ _____ =
@ p T S Ny
= Af ] -
m Oh‘iﬁ_—‘—- [ B! L1 L Lo L
A o E 500 1000 1500
500 1000 1500 _ Resonance Mass [GeV]
Reconstructed m’ [GeV]
95 % C.L. limits on g*:
400 < mqg* < 1290 GeV (with MRST2007)
cf. CDF Collaboration, Phys. Rev. D 79 (2009) 112002:
260 < mqg* < 870 GeV
ATLAS already starts to extend Tevatron limits
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Benchmark SUSY scenario:

«“SU4” o0 ~ 60 pb

* m0=200 GeV, m1/2=160 GeV, A0=-400 GeV,
tanf=10 and p>0

* Low mass point above Tevatron limits:
m(squarks, gluinos) ~410-420 GeV
scurrent best limits from Tevatron:
'‘m(squark) > 280 GeV

*m(gluino)> 340 GeV

ETmiss + 4 jets + 0 lept”
=best discovery potential
sdominant backgrounds:
»Top production (pair, single)
=\Vector Bosons + jets

Discovery potential in mSUGRA plane
e JLdt=1fb-1

» optimized Meff cut at each point

* Expected uncertainty from data ~50 %
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Entries/ 10 GeV

10°

>=4 Jets +ETmiss channel

Preselection: (70nb-1)
e 24 jets with pT>70 (30) GeV

Final selection:

e ET,miss>40GeV, A®(ji, ET,miss)>0.2

e ET, mlss/Meff> O 3-0.2

103,

E . " 'Data 2010 §s =7 TeV) E g . K)Aatatﬂclgolm 7 TeV) E
104% _[L dt ~ 70 nb — rxélgge Carlo % =R i '[L dt~70nb’ — nge arlo §
= I W+jets S E == Wﬂets 3
10°E 7 jets a B B /+jets 7
E Cy g 10 i —
------ SU4 (x10) = = --ss= SU4 (x10) =
10°E = 5 E E
E Four Jet Channel = B Four Jet Channel .
10 ATLAS Preliminary = 1= cTT ATLAS Preliminary E
1 ; / Sy e e ? 10-1 ; - ;
107" - i -
10°5=56—20 60 80 100 120 140760 180 200 10-30‘ TR i -2.080
BT [GeV] M., [GeV]
* Preselection: QCD shape well-described described by MC
* Final selection: 1 event in data; expected: 1.0£0.6
o ATLAS will extend Tevatron limits with 10 nb!
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conclusion

e ATLAS steps up to the new era of searches at \s=7 TeV

e Many SM results (see ATLAS results on QCD and quarkonia

production , K. Toms and ATLAS EW results, G.Salamanna
talks on this conference)

ATLAS will start to exclude SM Higgs in range 135 GeV-190
GeV with 1 fb2.

Important benchmark searches like W’,Z’, Supersymmetry, etc.
are underway

— Searches use jets, ETmiss, leptons, photons, btagging, etc.

— Preliminary results show that data are consistent with SM
background predictions

These searches will soon be sensitive to New Physics beyond
current limits

08.09.2010 QFTHEP-2010, V.Maleev 27



