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e B2011r. BAK cTan iniepoM He TOJIBKO 110 3HEPTHUU
coyZapeHHus], HO U 110 MUKOBOM cBeTUMOCTH (3.65-1033cm?c!)

e boJsiee cOTHH 0NMyOJIMKOBAHHBIX PabOT OT KaXKJA0H U3

ALICE u LHCDb -

e B ATLAS u CMS 3aperucTpupoBaHbl pp-COyiapeHUs C
MHTErpaJibHOM CBETUMOCTBIO 5.2d6-1, 4TO 3KBMBaJIEHTHO

CMS Total Integrated Luminosity 2011 (Mar 14 09:00 - Oct 30 16:10 UTC)
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Pile-up

* 50 ns bunch trains for ~all 2011
data

JATLAS
*«;T;EXFEEIMEI.?.T_

E5 108

*  Substantial in- and out-of-time
pileup S o :
»  Much progress understanding i

impact on performance, with
data & simulation

3
107k — B"=10m <p>=11.5
— B*=15m <p>= 6.3 =

Recorded Luminosity [pb 7]

o 2 -1--‘.3 B 10 12 14 16 18 20 22 24
Mean Number of Interactions per Crossing

Z=uu event with 11 primary vertices
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Higgs Production at 7 TeV
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Gluon fusion (gg—H) is the dominant production mechanism at LHC. Glue-glue
production is about x20 that of the Tevatron, whereas g-qbar production is
about x4.

Irreducible backgrounds in H—-WW, ZZ, vy are from qq annihilation.
Signal-to-noise is better than at Tevatron except in VH.

M. Akchurin, 5 January 2012 The 4th International Workshop of High Energy Physics in the LHC Era, Valparalso, Chile 16
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nggs Decay Modes and CMS Analyses
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Mass Range Data Used | Categories | Mass Resolution
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Akchurin, 5 January 2012
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Habop nccnenosaHHbix KaHanos B ATLAS

L atest Scalar (H) Boson searches with ATLAS

Searches performend in 12 distinct channels using the full 2011 dataset.

Channel my range Backgrounds L Reference
(GeV) (fb~™ 1)
low-my, good mass resolution
H — ~~ 110-150 vy, ¥l 4.9 arXiv:1202.1414
H—zZZ" — a¢ 110-600 ZZ%) | Z + jets, tt 4.8 arXiv:1202.1415

low-my, limited mass resolution
H — WWY — fuvin 110-600 Ww, rt, W..e"'Z + jet 4.7 CONF-2012-012

— (I, Ih, hh) 100-150 Z — 7T, It 4.7 CONF-2012-014
VH,H — bb 110-130 W /Z + jets, tt 4.7 CONF-2012-015
high-mgy
H— Z7 — v 200-600 diboson, tt, Z + jets 4.7 CONF-2012-016
H— 727 — Eijj 200-600 Z + jets, tt, diboson 4.7 CONF-2012-017
H— WW — fujj 300-600 W + jets, tt, multijets 4.7 CONF-2012-018

Sandra Kortner
on behaif of the-ATLAS Collaboration
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CymmapHbie pe3ynbraTtbl ATLAS n CMS

Combined exclusion limit

\

Zoom in: CMS : H,, = Vv, bb, tt, WW, ZZ combined
B L L IV IULILEE I I I I I E1U_CMSPF&IiI"I‘IiHaﬂ|‘”I”“”—'—Observed E1|]ZCMSPI'e|iI'I“IinaFYIlll“ll—'—{lbserved
bﬁ - ATLAS Preliminary 2011 Data ..gm [ \s=7Tev [ Expected (85%) o} [ \s=7Tev B Expectad (88%)
© {0 —Obs. | c L=4.648 " == Expectsd (25%) E [ L=4648%" | Expactad (25%)
5 100 Exp. det=4,6-4.9fb'1 1 S I 1 2 ;
€ [ Biio ] E E
E | Oig s=7Tev | £ £
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[ T 10-1 A NN R TR TTRI T N AR R AT '10—1-_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_-
100 200 300 400 500 10 115 120 125 130 135 140 145
10" 370 115 120 125130 135 140 145 150 Higgs boson mass (GeV) Higgs boson mass (GeV)

my [GeV] Figure 5 The observed and expected 95% CL upper limits on the signal strength parameter
u = /sy for the SM Higgs boson hypothesis as a function of the Higgs boson mass in the

Expected exclusion at 95% CL: 120-555 GeV

Observed exclusion at 95% CL: 110-117.5, 118.5-122.5, 129-530 GeV

Observed exclusion at 99% CL: 130-486 GeV
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COMBINATION /

range 110-600GeV (left) and 110-145GeV (right).

UccnenoBaHa ob6J1acTe Macc
110-600 I'sB
Oo6usiactb 127.5 - 600 I'sB
HCKJIIoUYeHa Ha 95% CL
O6uacts 129 - 525 I'B
UckaroyeHa Ha 99% CL
(CMS-PAS-HG-12-008)

/
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3t
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Submitted to Physical Review Letters m, [GeV]
FIG. 4. Observed and expected 95% CL limits on the SM
Higgs boson production normalized to the predicted cross sec-
- : ti 3 a functi f .
H — ~v: The Beautiful ot a5 TReHon ot m
= LI L L L L B BLEL L L LI B
g 10 L.—— Observed p_ Data 2011, Vs =7 TeV
R S SMH — vy expected p i
’ W - detzd.Q m'
A gl -
Er(11) >40 GeV, st PRz A SRT—— oS
Et(v2) >25 GeV o \ f
Main backgrounds:
* irreducible vy (30 pb); 102 30,
* reducible vj (200 nb); . .
* reducible jj (500 ). T e ey
W90 115 120 125 130 135 140 145 150
@ Powerful «/jet separation
my [GeV]

is crucial.

@ Need an excellent
m~~ mass resolution.

| FIG. 3. The observed local py, the probability that the back-
ground fluctuates to the observed number of events or higher
[solid line). The open points indicate the observed local py
value when energy scale uncertainties are taken into account.
The dotted line shows the expected median local py for the
signal hypothesis when tested at myy.
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CpaBHeHMe pe3ynbTaToB B Pa3HbIX KaHanax
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Figure 4: The local probability pp for a background-only experiment
to be more signal-like than the observation. The solid curves give the
indmvidual and combined observed py. estimated using the asymptotic
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/ﬁ Science & Techoology Fachnies Councd

W Rutherford Appleton Laboratory
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Science & Technology Facilities Councd )f‘r e
he = d Rutherford Appleton Laboratory ({. | .

« VBF Is also selected by BDT T tefcuspemnny o
» Slightly less significantthan & % |
original VBF channel i
» Not very different & o]
o |l |
« The data is compared with Z__‘ gt il 1) )
m _=125GeV In all 5 categories g™ A e
s Excess in all channels at this )
mass i i
« Overall 2.9sigma i 7 $
@ 1.6sigma with LEE ciee -
@ 5 YepenkoBckue utenud 10 anpesnsa 2012 Cmm-Q. —5 xoé”'. R |

[ W Murrav STFC/RAL _ Best Fit 6/cg,,




@ High Mass Higgs:H— ZZ — 21 2v

= (/P12 + M2 + /MET? + M%) — (Pr; + MET

*Iectlon criteria
2 categories - Z(2e), Z(2u)

I— ' Dilepton mass is M, + 15 GeV
p{(ll) > 25 GeV
\ Large MET, not aligned with jets or leptons

Build m; distribution assuming MET comes from
—— =y
IT - Background
- Z+Jets, ttbar & WW
ANy, MET requirement to suppress Z + j by x10°

Anti b-tag to suppress ttbar
estimated from data

nant 3 GC

- Thu
&j

y + jets (for Z+Jets) ; ep sample (for ttbar
+WW)
4 ZZ, WZ background estimate from MC

\—
Mass resolution is 7%

M. Akchurin, 5 January 2012 The 4th International Workshop of High Energy Physics in the LHC Era, Valparalso, Chile 18
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W Rutherford Appleton Laboratory

Srience & Techmalogy Facilities Counci

Comparison of limits

ATLAS matches
CMS in all but the

BDT vy
Tevatron

combined passexs'
CMS below 114

» \Worth ~%
ATLAS at

125
ATLAS & CMS
anti-correlate

» Except at

125GeV
« Would a

Cﬂm Q%!;Q}Ule yTeHus 10 anpesa 2012
exclude 110-1227

__,,Qg%r__,GL Limit, /6.,

11 | 11 | 11 | 11 1 | 11 1 | 1 | 1 1 | 1 1 | 11 | |
110 112 114 116 118 120 122 124 126 128 130
my [GeV]

| W.Murray STEC/RAL 19 | l




Electroweak measurements at LHC

@ QCD sector

@ Proton structure (W, Z inclusive and +heavy flavours)

@ Higher order processes (W, Z+jets)
@ W polarisation

@ Electroweak sector

CMS
@ Lepton universality 2 W | 3
. . . =l | | ~ WS S5M4CL imit ]
@ 7 polarisation in g 10— 2 T OuSmessrement@manyy S
W — v A s SRR T e _
c 10 =] E 5
a Electroweak mixing B T Ty ; E
. 9 S 1P =5 = AT ' =
angle sin“ ¢ “ i = gy T | =
. . & oLl M = TTww N
a Di-Boson production, 5 10! = oWz | 5
triple gauge couplings g 1oL [ f ™ Z | en |
3 | 9. 30 Gav | El~10GeV | [ r 22 =
E 1 E [ | < 2.4 E AR =0T E E L E_gl
| P P DR
101 36 pb E 36 pb E 11 :4.?11:: -
ﬁmﬁﬁ PR (T T RERERMMAE

N
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W and Z Production

@ Cross section for inclusive production and leptonic decays, W — (v

and Z — (f reached experimental accuracy of few % in £ = e, i
channels with 2010 data

QCD prediction at NNLO: precision test of proton PDFs and the SM

@ Maximising sensitivity using ratios and correlation information; avoid
extrapolation in theory comparison

©

@ e — p universality in W decays confirmed to 2%

A L L B
cMws__ 36pblat\s=TTeV :;:5 - ATLAS
lumi. Ul‘l[?BI't-ElHI.]'Z + 4% +|§ ..1 1_ ]
oxB{W) - 0.986+0.009,,, +0.028 & [ |re=sasse”
! € |
ax B (W) ] 0.982+0.010,,, +0.030 &k
-
GxB (W) o 0.992+0.010,,, +0.029 5 [
HT - 88.3% CL elipse area
axB(Z) o 1.002£0.010,,, +0.032, % 0 ol BEDsu 2010 (5= 77 i
m L - R, PDG world average
Rz He 0.981+ 0.010 ,, + 0.015,, w | R, P0G skt vernge
R 0.990+ 0.011,,_ = 0.023 W[ o stndarduod
+- |’.‘| . — e U lggp, — Y th. f _.-.I....I........I...
, , , , 0.8 09 1 1.1
0.6 0.8 1 12 14 R; =0, BR(Z— €'&) /0,  BR(Z— n'u)

Ratio (CMS/Theory)

arXmw-1108 5141 —=PRD- JHEP 10 (?2011) 132



Events / 0.1

N
o

W polarisation
@ W bosons can be produced in three polarisation states: f.. fr. fo

@ Measured at significant p}¥ > 35(50) GeV by analysing lepton pr and
angular distribution using e.9.: Lp = pr. - gy /) |? = cosb

@ Predominantly left-handed W production and non-zero longitudinal
component as predicted by NLO QCD

Important for precision W physics at the LHC

©

CMS, “/s = 7 TeV, L =36 pb™"

=]
=
In:-

CMS, 5=T TeV
L, =36 pb"

s00F e EWK
[ —fit result ®data

W+ 4+ W-
ATLAS Prelumary
] ch 010203040506 07 058 09
-1 08 06 04 -02 0 02 04 06 OB 1

(f.-fa) f -y

To be submitted to EPJC; PRL 107:021802, 2011
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W — tvand Z — 77

A

@ W, Z cross sections measured in 7 decays: latest result using u7y, ey,

and ep channels with ~ 10% syst. unc.

% oo ATLAS Prsmnary [ Lte 150w 'T'.;r
@ First measurement of 7 polarisation in % b =i
. 5 = Ow —pv
W — v at hadron collider 3 ok LA
@ Using one-prong decays, energy 00f B Biposar
sharing: T = (E7~ — Ef°)/(EF~ + ETY) 200F
100F
+0.05 .
- T — —1.06 = 004311&11 —D.D? syst 020 40 60 B0 100 120 140
. . M1, T) [GeV]
@ Applications e.g. for H — 77 (P = 0)
and search for new physics 2osn L s
Preliminary
T LA B B B B R NN BLNLEL 21T, -
E 00 :‘i ATLAS Preliminary ] 1w
& : 1 E=TTev — H——
* I”: JLdt=24 oo’ Zeetypcombined | —sa
saf+ 1 @ Data2010 . et
— Fit . — TT combi : —.————
40 L;ﬂ'hand‘?d ] :23?,1?-: .b.m:d. PPN RS N B .T.E.m:[l:".ﬂ:'.
} -~ - Right-handed 7 0.7 08 B 1 seam <116 [oeV]) [
20E
PRD 84 (2011) 112006; PLB 706 (2012) 276-294;
o ATLAS-CONF-2012-006; ATLAS-CONF-2012-009;
JHEP 08 (2011) 117; CMS-PAS-EWK-11-019
Jan Kretzschmar, 7.3.2012 — 9




W and Z Rapidity Differential Measurements |

CMS preliminary 23 pb" at \S=7 TeV
| T T T T | T T T T T T T

03+ | —
@ Boson rapidity y directly linked to parton 2 [ pro2scev ,§§
momentum fractions z; » = My z//s - e~y E - \“
o Z 02l W —pv i,p‘i |
@ W: charged lepton pseudo-rapidity n, used g : | i,;.{ i

('1::' B - METWR00SHLO

a CMS: N R ey
01 _|
a W lepton charge asymmetry : . . :

A(n) = (Ao (n)—do™(m))/(do™(m)+do™ (1) ° enriessormen

a normalised Z rapidity 1/o - do/dy iam“&ﬁﬁg'““

=, 140 3

@ ATLAS: absolute differential cross sections §1zu_— m“hh . =
for Z, W, W~ with correlation information ® 100E &

Z—=IT H E

gof Jra-=w=e =

@ Comparison to theory at NLO and NNLO

[ B oot 2010 (5= 7 Tev)

EID— & MITWOE
shows broad agreement, but also indicates 4O ° P o unsan e E
sensitivity to PDFs of e

o2

arXiv:1109.5141—PRD; arXiv:1110.4973—PRD;
JHEPO04(2011)050; CMS PAS EWK-11-005

-

TI'IE:DFWDa'ta
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by 50% at low scale 1.9 GeV?

@ Fit with free strange sea gives
NO supression

Te — ]..D'[} :I: U.Qﬂgxp tgég SVS

@ 5 YepenkoBckue uteHud 10 anpensa 2012

W. Z data sensitivity to strange sea

A

@ ATLAS performed NNLO QCD fitto Z, W+, W~ + HERA ep DIS cross
sections: significant tension for Z observed when suppressing strange

—
Q° = 1.9GeV2, x=0.023

1
ATLAS

W + c and Z + b production

@ Direct access to strange quark content by selecting Cabibbo-favoured
processes sg — WTeand sg — We

—
— Preliminary
—epWZ frees
[ total uncertainty — =
exp. uncertainty
a ABKMOS (NNLO) -
m NMPDF2.1 (NNLO)
e MSTWIB (MNLO)
¥ CT10 (MLO)
1 N N N . 1 N N N . | N N . N N N |
0.5 0 0.5 1 1.5

r. = 0.5 (s+s)/d

@ First ratio measurements by CMS using W + secondary vertex tagged
jets to ~ 20% precision; R. = o(We)/a(W + jet) indicates large s

@ W +bjet (ATLAS) and Z + b(b) (ATLAS+CMS) were measured

D




L ] L] - 2
Weak mixing angle sin” ¢/ N
@ Fundamental parameter of the SM, world average has 0.1% accuracy,
but contains results with few o tension

@ CMS has used large amount of Z/v* to measure sin® 6.5 from the
forward-backward asymmetry in the qG — Z/~* — p~ p™ process

@ Quark direction more likely in boost direction: three dimensional fit in
decay angle cos #*, mass m and rapidity y to disentangle
forward/backward direction on statistical basis

@ Result with ~ 1% precision: sin? O, = 0.2287 4 0.00204,¢ + 0.00254y¢

w10 CMS 11 at E=7TaV <A CMS 1.1 " ab =7 Taw
I e B e e e e LB B R R p

Events /0.1

Events / 0,04

& CMS data

— fit projection

PRD 84, 112002 (2011)
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Di-Boson Production

@ Main production diagrams for di-bosons are in general t-channel quark
exchange and FSR for «

@ In the standard model s-channel contribute with triple gauge coupling
(TGC) due to non-Abelian SU(2);, x U(1)y structure:
@ Allowed for WW~ and WW Z vertices
@ Not allowed for “neutral” ZZZ, ZZ~ or Z~~ vertices

@ Select phase space with enhanced TGC contribution, limits on

anomalous TGCs (aTGCs); cross sections compared to NLO
predictions (both fiducial and total)

@ Important irreducible background to some Higgs channels

q W+ 7 -
q W™ ¢ !

TGC vertex

k 7 w- W+ q I

@ 5 YepenkoBckue uteHud 10 anpensa 2012
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W=~ and Z~ Production

@ Highest cross section di-boson processes: typical Z or W selection,
additional isolated photon with AR(4,~) > 0.7 and p}. > 10..15 GeV

@ Cross sections with ~ 10..15% uncertainty, mostly good agreement with
NLO predictions (especially in exclusive selection, jet veto)

@ alGCson WW~ and ZZ~, Z~~ vertices on similar level as Tevatron

and LEP analyses

LI B AL LR B
=1 CMS, 36 pb’

A

O WE} (s=7Tev  *Dam 3
S Pl — A

~ 0 B § —— Z+jets _
Z --= aTGCh} =0.12 3
5 =+

oL E

' -

SR T R R T T T M T P A R T O [ T T A 0
10°730 40 60 80 100 120 140 160 180 200

E' [GeV]

a(pp— Ny)[pb]

=i =

- O

%] [¥5]

T T T T T T 7T

—
-

1

10

—— Eléc‘[mn channel (Exclusiue}
—&— Muon channel (Exclusive)
—4— Combined (Exclusive)

[ ] MCFEM SM (Exclusive)
I MCFM Ak =04, A== (Exclusive)

:

ATLAS Preliminary
{s=TTeV j Ldt=102f"

_I_EL_LU] | IIIIILL| | IIIII|,|,| 1 IIIII|,|] | IIIIILL|_

iy
=
y |

107

W
e
o

=60 =100
Er [GeV]

JHEP 09 (2011) 072; to be submitted to PLB; PLB 701 (2011) 535-555
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Data / Theory

W~ Production

@ Measured in leptonic channels 2e2v, 212v, ep2v

@ Large Drell-Yan bkg. (esp. in like-flavour channels): Er relative to

lepton/jets; Z mass window veto; Top background controlled with
jet/b-jet/soft muon tag vetos

@ Cross section precision ~ 10..15% (largely systematic): ATLAS and
CMS ~ 10 above NLO prediction

@ aTGC limits sensitive to high leading lepton pr: limits in between

Tevatron and LEP

1.8¢
’1_63
’1.43
1.23

0.8F
0.6[F
0.4F

_I T T T T T T I T T T 1 T T T I T T T I T T T ]
wl  ATLAS  [Let=102@.5=TTeV 3
m: —~-Data

?+__ [CIsmww
m:_ = — Ak, =01

, , . 85% CL limits from WW production z
i i = ATLAS - B —1 =
. = CMS E ATLAS Preliminary —— ATLAS (127" =372V} | &
ENOTheoy T | A, TRy
$ | P e UL |
m ';"'E i
1 1 1 }_: 'j"gf S
Wy 2y WwW WZ ZL ]
1 I 1 1 I 1 11 I 1 1 I 1 1 I 1 1 I 1
06 04 -02 ] 0.2 0.4 0.6
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Ton-KBapK nccneaosaHmAa Ha bAK

Motivation

Large sample of top quarks at LHC

* With 5 fb1 10x more than at Tevatron

* Precision measurementssurfacing in ATLAS and CMS

—o(tt) at 6% level
—m(top) below 2 GeV
—Spin correlations, W helicity and many more

@ 5 YepenkoBckue uteHud 10 anpensa 2012




' G Top event reconstruction: [+jets

& i N\ ’ 4
Over constrained Invariant mass nDoF: 3ny-5
kinematic (-2) R mwy

. two V solutions
a |8 variables \/
O |7 measured quantities ;
g Wi
\D 3 constraints .
T+ = TN¥
b-tag : t
W~
e N -l s q
O |2 jet configurations X 2 b Invariant mass
neutrino solutions = 24 oy mw
O b-tag: 12 permutation
0 2 b-tags: 4 permutations Presence of hadronic WV allows to
= e constrain JES

‘ksept 28,2011 E.Shabaina — Top mass extraction techniques —Top 201 | 8




~ Preliminary top mass combi

G. Cortiana, M. Mulders

ATLAS CMS Tev, 2011
2000 2011 2010 2011
I+jets | I+jets | all jets di-I | [+jets di-f | ptjets comb.
[GeW]

Measured my,p | 169.33 § 174.53 | 17490 | 17550 | 173.10 | 173.30 | 172.64 173,18
_ Stat 4040 C.6] 2,10 4,60 210 120 037 (1,56
iTES ny/a 043 n/a nfa n/a n/a 043 .39
Same categories aJES n/a n/a n/a n'a nfi nyia ryfa .09
- DIES 251 1.5% 1.4 (4, ) N 1.11 .66 015
as at TEVE"CIH clES n/a na n'a nfa n/a nfa na (L5
dIES 2407 (.66 210 2.06 206 1.95 0.23 .20
. 1TES n/a n/a na 3.28 nfu nya r/a 012
Lept n'e n/e n'e 0,30 ne 015 e 0,10
n/a = not applicable MC L495 0.37 .50 0.4 n'e .14 e .51

n/e = not evaluated Rad 245 1.1 .71 (94 119 077 (.80

C 055 (.55 55 055 55 (155 (.55

PDF .51 0.10 XN (. 50 10 .39 0.05
DTMO 1.18 (.33 0.47 0.63 0,42 0.74 0.28 0,10
LE n'e .59 e 1.40 (h20) n'e e .00
Note is currentlv BGMC LTT 0.1z n'a 0 11 22 nfa (.04 14
. BGDT 064 (.50 1.90 nfa 041 040 n/a 011
being updated Meth | 042 | 007 | 098] 030| 010 | o0d0| 015 0.09
MHI 04 .01 e 1,060 10 (L14 0,38 (08

[GeV]
Total Syst. Unc 4. .86 2.31 3.87 458 2649 2.65 1.37 (L.75
Tatal Une. h.29 2.39 4.40 B, 40 341 29| 1.42 (.94
Comb. Coeft.[%] -, | 228 .2 (.8 -3 -2 al.1 xo/ndf = 276
Pull 1.6 0.7 0.4 0.4 0,0 0.0 -1.2 | yiprob=87%

B MigpHe= 173.21 £ 0.45.5 £ 1.2545 GeV
173.2 + 0.6(stat) £ 0.8(syst)
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Energy dependences for cross sections

t-channel single top

quark production

annel sitigle top quark production

LA B S B B B S B
CMS preliminary, 1.14/1.51 fg'

1 02 ¥ oo, 5.4 fo'

COF, 3.2 /"

G [pb]

10

————-—- MLOQCD {5 flavour schems)

s theony uncertainty (scale & PDF)
Campoel, Frederlx, Maltonl, Tramontano, JHEP 10 (2003) 042

MLOHMMLL QCD

} s theony uncertainty (scals & PDF)

Klgonakls, Prys Rev.D 83 (2011) 031503
] L L L ] L L . | L L L ]

=1,

4 6 8
\s [TeV]

o
r

Ot —epn, = 70.2 £ 5.2(stat.) £10.4(syst.) + 3.4(lumi.) pb
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0

tt -production

pprox. NNLO (pp) @ Combined 177 Sipb

L) T I T T 1T T T
¥ Single-lepton 179+ 12 pb

| [Approx. NNLO (pp) & Dilepton 173 77 pb

<y Al-hadronic 167 + 81 pb

200
180
180

140

E _I L) I T 1T
=3 | —MNLOQCD (pp)
=
©
--NLO QCD (5
10° 0
- wCDF
- #D0
10
1 2
(combined)

™

ATLAS-CONEF-2012-024

March 16, 2012
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* Precision measurementssurfacing in ATLAS and CMS
—o(tt) at 6% level
—m(top) below 2 GeV
—Spin correlations, W helicity and many more

repruary 2012
80 5 1 L | 1 ' DN | L L I | 5.-4 U l | =2 3 TR L L3 | ' LI | § Al l ' i | B l Bseabi: B l_._
- O LEPEWWG (2011) 68% CL (excludingM . m,__ & direct Higgs excuson) a
68% CL (by area) M (2009, m P 5l
R @ 68% CL (by area) M (2012], m Q:\ -
S 80.45 | 2N —
() B 5
O B d
S @ =
& 804 E
Y B E
= B 3
; 80.35 [— -
80.3 |- 321

- : L l g Y= l R T 10 PR e AT | 3 ,_._"'4!_] I gange |‘ 1 ST (O R

155 160 165 170 175 180 185 190 195

, Top Mass (GeV)
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arXiv:1203.4081v1 [hep-ex]| 19 Mar 2012

Roppenaumm cNMHOB TON-KBAPKOB

ﬂ : ' T T1 | T T | L T T | T T |A T T | 1__
G 9001 « data TLAS
- - LItt (SM) 17
" 800L1"1#% (uncorrelated) Ldt=21fb
- M single top ;

700F mZ/y*4jets 3

- diboson | -
600 m fake leptons t +—:
500 =
400F- E
300F, [1 E
200 E
100F ;

o
(&)
—
—
(&)
Mo
Mo
(&)
w

CERN-PH-EP-2012-074
Submitted to: Physical Review Letters
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Result consistent with

SM predictions

Uncorrelated tt
production excluded at
the level of 5.1 standard

deviation




O b Serva 'L'i on Of a Observed bottomanium radiative decays in ATLAS, L = 4.4 18

% ~ ATLAS ]

new Y, state Stosf | T e8]

- = L _ i Mo by _|

* quarkonium bb-state ='%¢7 O _

Wlt h W It h pa ra | | el E 102 - ;‘I::I-{Illlllllll;llil}‘ll{lglluljl Illlﬁ N

— - N Mags banoaning —

S pl ns I res) ¥ ]

10 - i 7]

— bb S_wave State: Y ; r{"""”";_" ":|1"IF'"]| Il f————— E
98| " I Mz Banyesnine avc:';.;gg

— bb P-wave state: x, : ]
with J=0,1,2 triplet o6 f :

- ';I:
spin state [ s |
9.4 — ]
™ X(1P) and X, 2P) Je- 1 (0,1,2)" ]
experimentally studied 92~ L= o0 1 i
AT LAS rfjﬂ;l: 2 Jochen Schieck - Flavour Physics at the LHC 16 %
0 EXPERIMENT S =
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Observation of a new ¥, state

accepted by Phys. Rev. Lett
(arXiv: 1112:5154)

Xp(3P)2Y(1S)y

Xp(3P)2Y(2S)y
e

?n_m” R
60|
SDE I|L.Ir1cunverted F’hﬂtunsl

pruy Candidates / (25 MeV

T 7T

V)

pruy Candidates / (25
LU BLURLAL LN b LI 1L i ) -/
-
-
b E
o ) ; ]

220F
200

JLdt =441

= [ats

— Fit 1601

L B LA | T T

180F| Ldt = 4.4,

o Data: TSy — Fillo T3]y
s Data: T{28)y Fit to T{2S)y E
=eaee Background 1o TGy

o Background 1o T{ES)y 3

b

<=« Background .
40 .
- ] 100
30 —
= Xo(1P) i sof-
20 = 60
- L)
F | e * 40F
10
- . 20
| N} S N R I B Ole . .
9.6 9.8 10.0 10.2 10.4 10.6 10.8 9.6 9.8
mipwy) -mip'w)+m__ [GeV]

T{15)

100

102 104 106 108
My} - mu'w) +m o [GeV]

m,=10.541+0.011(stat.)+0.030(syst.) GeV m,=10.530+0.005(stat.)+0.009(syst.) GeV

Theory (spin averaged):
SATLAS i,

N EXPERIMENT

10.525 GeV

Jochen Schieck - Flavour Physics at the LHC
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Observation of a new ¥, state

* reconstruction of x, through radiative decays
— X,(nP)=2 Y(1S) y and x,(nP)=> Y(2S) y

— vy well reconstructed =
with calorimeter /i \\ CATLAS

1 EXPERIMENT

measurement
or via conversion
to e*e™-pairs

@ ﬁd.n. L@LS |_ - Jochen Schieck - Flavour Physics at the LHC 17 l:i;il%ji

EXPERIMENT
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a _ " +
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PATATAVAVAVATAY
t v
WATATAVAVLVATAY
8 W Ll
(b)
—_ b s i °
W Dy
t A
_— w_ LL
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Search for Rare B-Decays

™~

flavour changing neutral
currents (FCNC) are highly

suppressed in the Standard
Model

Br(B,— u'u)=(32+02)x10"
Br(B, = u'u)=(1.0+0.1)x10"

branching ratio might be
substantially enhanced by
coupling to non-SM particles

orthogonal search for physics
beyond the standard model




Search for Rare Decays

optimization and estimation of
background events performed on
different sideband event samples

— avoid bias on expected limit

use different categories in mass
resolution (in n)

side band count N

(even numbered E'H'EI'IE:I ===

bkg. scaling factor 1.29 1.14 0.88 o
J'l.:t_..a.l.h"_

expected resonant bg 0.1 0.06 0.08

search region count N, 2 1 0

—_—- = = . [Ma]
N\




Search for Rare Decays

* no excess of signal
events over expected
background observed

— limit on branching
ratio

— expected limit:
Br_ :(2.3+1.0-0.5)x108

exp

* measurement

4BH{E_B—1-|#'115‘ ]I['Il l]'Ia]
consistent with
_ b 8 1 :
ATLAS: Br(B, 2 W'i)<2.2x 107 (2.4 107) oy pectation from SM

CMS: Br(B. 2> uw)<7.7 x 10° (4.9 fbl) (Brsu: (3.5%0.3)x107)
LHCb: Br(B,=>u'w)<4.5 x 10? (1 fb})
(at 95% CL)

E. 2':'12 v 1"’

EXPERIMENT —
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ATLAS SUSY Searches™ - 95% CL Lower Limits (Status: Dec. 2011)

MSUGRA/CMSSM : 0-lep +J's + Et s
MSUGRA/CMSSM : 1-lep +j's + E1 s
MSUGRA/CMSSM : multijets + E

T,miss

Simpl. mod. : 0'|ep + j'S + ET,miss

Simpl. mod. : 0-lep +j's + E1 s

Simpl. mod. : O-lep +j's + E

T,miss
Simpl. mod. : 0-lep + 's + E7 s
Simpl. mod. : 0-lep + j's + E s
Simpl. mod. (— qa%’) : 1-lep +j's + E

Simpl. mod. : O-lep + b-jets +j's + E1 e

T.miss

Simpl. mod. (§—tx;) : 1-lep + brjets + s + E

T.miss

Simpl. mod. (b, by) : 2 b-jets + Er e

SUSsY

Simpl. mod. (¥ %, — 31%,) : 2-lep SS + Ey s
GMSB : 2-lep OS__ + Er s
GGM + Simpl. model :yy + E

T.miss
GMSB : stable T
AMSB : long-lived %, 7; mass (
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
Hypercolour scalar gluons : 4 jets, m, =~ m, |
RPV : high-mass ep

Bilinear RPV : 1-lep +j's + Et s

lolalol I

T mass

g =g mass

ATLAS

g =g mass Preliminary

gmass (for m(q) = 2m(g))
_[Ldr =(0.03 - 2.0) fb

g=gmass (light i?)
1s=7TeV

gmass (m(g) <2TeV, light %)
gmass (m(§) <2 TeV, light 1)

gmass (m(@) <2 TeV, m(x;) < 200 GeV)
gmass (m(Q) <2 TeV, m(i?) <200 GeV)
g mass (m(7,) < 200 GeV,am(F". %) / Am(G. %) > 1/2)
gmass (m(b) < 600 GeV, light¥,)

g mass (m(¥,) < 80 GeV)

b mass (m(%;) < 60 GeV)

%, mass (light Z,. m() = 4(m(z) + m(z,))

g mass (corresp. to A < 35 TeV, tanp < 35)

g mass (m(bino) > 50 GeV)

0.5 <t(}X;)<2ns)

g mass

b mass

t mass

sgluon mass (excl: mgg < 100 GeV, mgy= 140+ 3 GeV)

Vv, mass (4,,,=0.10, 1,,,=0.05)

g=gmass (cT gp < 15 mm)

5 YepeHKoBCKHe yTeHusa 10 anpert 2642
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1100 ﬁ-ﬁ+E1-E1 production, 51—} I:|+;T{':I L™ =205 ol \5=T TeV
_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
g E ATLAS GL, Observed Limit (25% CL)
O 1000 — mmemnmm Gl Expectsd Limit (85% CL)
éﬂ' 900 - E_I;';m 3;_&:;1 _________ GL, Expectzd Limit +1q
— com
ano E- miE,} = B0 GeV, m§, .}>>m(g)
I ATLASBE, 205"
700 = ] ATLAS 58, — Bp 35 pt!
600 E- [ coF bp, 2.65 i
- W Cobg, 52 !
500 f_ [ClcoFgg —+bb2sm”
400 -
300 |-
n = TN [0 P A PPN PP I PPN I P I
qu 200 300 400 500 600 7OO 800 900 1000
m; [GeV]
59+, production. § — Tt T by L"=205fm" W=7 TeV
| _IIIII|||||||||||||IIIIIIIIIIIII|||||||||||||IIII_
C _ wemmme- CL_Expected Limit (65% CL)
'E_;- - Heplon.djets CL_ ExpectedLimit ity -]
60D |- mii’) = 80 GeV . miz’) = 2 mi') —— Observed ATLAS (25 pb':l 3
C "‘au:'}} mig) ,.-""“ : i
o0 W
amnE i S
— T ! -
s 11‘“@5"” S
300 Ot / S
0 -
ST IV N I T A T A T
00 350 400 450 500 550 600 650 VOO V50 8OO
m_ [GeV]

FIG. 8 The observed and expected 95% CL exclusion
limits in the (m.,m. ) plane (gluino-stop models) using

1100

1203.6193v1

L]
L]

arxiv

GMSB: Mnzes=250 TeV, Ns=3, =0, Coeay=1
50

oa ) | _

5 ATLAS e

45 j Ldt=2.05 5" \J5=7 TeV i -E i -E E
40 | : | u. _:
:'* Ztay channel | .
— Theory excl. E :
35 ory _m:txfc:ussn GL'I:__
w —— Expecied i 2 g ]
I‘n 30 -Orw_ssu oLty _:
OFAL3E% CL (i) ]
™ 25 [ craLss oL u..l E
) /| E .
- 20 i [ | ;
= - ¥ : : _:
15 __--_+___“___i__ _:
- - E:ONLSPE _____E____E
o, 10 ___-_T-- : :
>< N I A AT B

—_ 10 20 0 L L n |
) A [Tev]

Figure 3: Expected and observed 959% CL limits on the mimmal
GMSEB model parameters A and tan 3. The dark grey area indicates

450 §4 production, § —» 47, m(@) >> m(@) =205 " 5=7 TeV
('B 400 E-  =e--== GL, Expected Limit (85% CL)
EW R €L, Expected Limit +15
®OE ATLAS "
300 idepion, 4jets 0 03
250 F- G5 em s am
E n\Ui'd'. ; e *
200 = (T
150 -
W0E A es apom o,
= \
50 - 5 1,
b I,__‘ A
0 PRI N SN BTN (N SV RN AT BT TR | PRVEE I A

650 600 650 7VOO 750 800
m; [GeV]

FIG. 9: The observed and expected 95% CL exclusion
limits in the (mg,myo) plane (Gtt) using the best ex-

~ Cross section excluded at 95% CL [ph)

10
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ATLAS Exotics Searches* - 95% CL Lower Limits (Status: Moriond EW 2012)

Large ED (ADD) : monojet My (6=2)
Large ED (ADD) : diphoton M 5 (GRW cut-off) ATLAS
UED:yy+E_ Compact. scale 1/R (SPS8) Preliminary
@ RS with k/M_, = 0.1 : diphoton, m., Graviton mass
5 RS with kIM = 0.1 : dilepton, m Graviton mass
g RS with k/M, = 0.1: 122 resonancg m,, "jlil Graviton mass jl'—df =(0.03 - 5.0) fb"
'-E RS with g !g —-Cr 20 T - I+X, HT + Er e KK gluon mass fs=7TeV
I ciiEhtum black hole (QBH) : my,. F(x) M, (5=6)
h QBH : High-mass o, , , Mg
ADD BH (M, /M,=3) : multijet, Ip N M, (5=6)
ADD BH (Myy, /IMy=3) : 88 dimuon, N, . M, (5=6)
ADD BH (M, /M =3) : leptons + jets, ¥p M, (6=6)
............................................. 'q't'j'dij'bﬁﬁtﬁﬁfiﬁféfééﬁﬁhm"F"[Pﬁ"j'u';t N
qqll Cl : ee, pp combined, .m A (constructive int.)
uutt Cl : SS dilepton + jets + £ .. A
b ................................................................................... SSM Z'mam.,. L4550 1" 218 AT AS.CONF 20120 o
_______________________________________________________________________________________ SSM Wi, lisian s wisTedl W mass
o Scalar LQ pairs (f=1) : kin. vars. in eejj, evjj [L=1.0M" [2011) [arxiv:1112.4828] 60 Gev 1 gen. LQ mass
. Scalar LQ pairs (8=1) : kin. vars. in jjj, pjj . [ESTSTRS RS ssscev 2™ gen. LQ mass
- 4 generation : Q E]' — WaqWq |L=1.0b" (2011) [arxiv:-1202.3389) 350 GeV. (), mass
& 4" generation : u U — WbWhb | i=1.0m" 2011} [arxiv:1202.3076] 404 Gev U, Mass
§ 4 generatian : d H — WHEWL | L=1.0" (2011) [Preliminary] 480Gev d, mass
Sttt + A A 1-lep + Jets + E s | L=1:0 107 (2011} [arXiv:1109.4725) 420 Gev T mass (ml[A} < 140 GeV)

E .................... TN th}{cllﬂdquaﬁ(ﬁ ?-Jatrasonancem
8 Excited quarks : dijet resonance, m. duat
5 Excited electron : e~y resonance, m o
i Excited muon : p-'y resonance m

g* mass

q* mass

&* mass (A = m{g”))

w* mass (A = m{u”})

prmT mass {m(prmT) -m(ng) = 100 GeV)

p, mass (mip_) =m(m.)+my,m(a)=1.1m(p )}
N mass (m(W_) = 2 TeV)

W mass (m(N) < 1.4 GeV)

Techni-hadrons : WZ resonance {vlll} mr w
Major. neutr. (LRSM, no mixing) : 2-lep +jét3
Wg (LRSM, no mixing) : 2-lep + jels

H* (DY prod., BR{H“—)pp)-‘I} SS dimuon, m,
Axigluons : dijet resonance, rfnduﬂt
Vector-like quark : CC, m,,,

Other

H " mass
Axigluon mass
Q mass (coupling k4 = vimg)

Q mass I[GDUP“I‘IQK‘D w’mﬁ)
L 111 L 1 1

5 YepeHkoBckue yTeHus 10 anpeJis 20130" 1 10 10°
Mass scale [TeV]

a selection of the available mass limits on new stafes or phenomena shown




Dijet Searches

I.|_H 0.6 | | | I I I
. . . . ATLAS Preliminary
Look for bumps in m: and deviations iny, F 0.5 [rait =48 8 am7 Tov
I X QCD Pradistian
ATLAS-CONF-2012-038 oa o T uremraies |
wn ' ' ' ' e ' I ' = data —
= &L ~5=7 leV, | L.dr = 4.8 fb LI sreseeses Contact Interaction: A = 7.5 TeV e
L?:;‘j 10 3 j e Data = 0.3 [ :?Eﬂ:n—:;]ﬁ _r;_-':'I: = 4.5 Tay i
107 = — Fit — Upper boundary 1o control region
- g*(1300) 0.2 Lower boundary to search rengll * "
10° e Q¥ (2000) = i
- q*(3250) -
10° & 0.1 *ﬁ_
10E o 1 1 1 1
= 1000 1500 2000 2500 3000 3500 4000 450C
1k
i I'I"IJ-I [GEV]
107 — 35 S
« ATLAS Preliminary H 59 °5F ATLAS Preliminary I ]
2 oE = _E__ 0 3: I:.d: -a8 ", \s=7 ToV ! ?235:&;: e (+0.04) ]
0 = e =2 Meer A 1600 < m) < 2000 GeV {+0.08) |
o D—’———__—v———_— =) - O 2000 = m = 2600 GeV (+0.12)
= = E —= - = 260d Gev (+0.18)
= -2F — :025'_ QchD Prediction -
= Bl e PR - - Theoratical uncartalnties .
“ 1000 2000 3000 4000 B e ﬁ?’f‘éﬁ'ﬁj'ﬁ.o Tav ]
Reconstructed m; [GeV] 0.2 _j:"'\"—u_”_ S = R
_— A o _ E
95% C.L. limit on: 0.15F ===t s e
|="—1." N " _——
»> m_.>3.35TeV (3.09 TeV) 0.1 A ]
q —_— s S e o o A T+
was m_.> 2.15 (2.07) TeV with 2010 data 0.051 -
e & . . ——————
»  Contact interaction: A> 7.8 TeV (8.7 TeV) 0, o - .
X
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Publication with latest JES and new models (e.g. W’) in preparation
@ X=exp(|yl—y2|) = exp(2|y*]).

\




Dilepton Resonances

Template shape fit to entire dilepton mass spectrum above Z pole

New: Muon channel uses well understood 2-station muons
ATLAS CONF 2012 UO?

m 107 g T T T
5 107 ATLAS Preliminary = Datazon ) 5 =
& e Slnbesen 2 B ATLAS F‘r‘\allmlr'nm"j.r - Expected limit |
Ldt=50fb" = o g -
J 0 Wjats o) 3 Ns=7TeV W Expected L o 3
Vs=7TeV E?ﬁgﬁgﬂ]ﬁ] - Z' =l Expected+ 26 ]
2 (1750 GeV L ]
T (2000 GeV) g — Observed limit
107 g 7 E
= _— =
- vl 1
i =z ]
1G'2|§— —
200 300 1000 2000 L
m,., [GeV] 109
. E e _[Ldt 491’
] y T y - o
E 10F ATLAS Preliminary é%ﬁxv __ _4_ det 501k | | |
ibeman B — . e L1 L
10 ILdl=4.91b" =0 . 10 05 1 1.5 2 25 3
o \s = 7 TeV Egﬁ% et m [TeV]
o Sty 95% C.L. limit on spin-1 and -2 resonances
10 ]
> My >2.21TeV (2.26 TeV)
1 SS5M
107 .
10 was Mg, > 1.05 (1.09) TeV with 2010 data
10° '
100 200 300 1000 2000 _
. > me(k/Mp=0.1) > 2.16 TeV (2.17 TeV)
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Look for excess in dilepton + photon invariant mass ATLAS-CONF-2012-008
a = L L L L L
(u.’j 10° = ATLAS Preliminary . gatﬂ 201 =
S Ldt=481b" E; e .
o107 oy Bkg. unceraint |
% \s=7TeV {mn_,!\} - (0.2, jh;u} Tev =
LI}J 10 D{mn_. A)=(0.5,9) TeV _;
= D‘[r‘r‘ljl_,r\} = (0.8, B) TeV §
I m\&\\\} -
! —sS ¥ =
S :
. -
107 §§ E
N -
102 =
200 400 600 800 1000 1200 1400
my,., [GeV]
95% C.L. limit on compositeness scale
£
b Y
e 2" > Form(I*)=A
' = ; m(e*) > 2.0 TeV (2.0 TeV)
S m(p*) > 1.9 TeV (1.9 TeV)
,--h-_-‘_ s =7 oy
NG -1 1
all . LTS s Fast 5 fb-lupdate after 2 fb'! paper




Events / GeV

o

Resolved TThar Resonances

Search for peak in ttbar mass distribution for |+jets channel

ATLAS-CONF-2012-029

10° 7 7 R = i miss
- ATLAS Preliminary e Look for excess in H;+E,

10k T e distribution for dilepton channel
E - aon E — T T T T T T T T T T T |
- ] Z+iets 'f% 14001 ATLAS Internal gfatw .- =
L E_ l..I*-:Ermmtleg_E I.I:: 12{:][:}:_ Ldt= 2.05 ﬂ:l-i [ Single top —:
- Z (800 GeV) - o -Fé_ikfﬁi _
= - —— G (700 GeV)
102k 3 g .
- \%& — =
10°~"""500 1000 1500 2000 2500 3000 - .
ff mass [GeV] E
Combined |+jets and dilepton paper = S .

awaiting Edboard approval

H+ET™ (GeV)

95% C.L. limit on KK Gluon in Randall-Sandrum
> LHets: My 0n>1-13 TeV (1.36 TeV), M, >0.88 TeV (1.01 TeV)
»  Dilepton: M¢..,>1.08 TeV (1.07 TeV)
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New: Displaced Muon Jets

~ “Hidden Valley” scenarios predict higgs decay into light particles, that can
decay back into the standard sector via collimated jets of leptons

i Fareas &GN

~  Signature:

wan G2

nus ooess
» 2 back to back dark photons e
2 8 . - the two muons E
»  Resulting muon pairs with small’ : 4
opening angle ; m/];é -t
»  Displaced muons, use MUIDSA tracks . o
g i
_ MC 140GeV Higgs signal 5 1.8 -
Beor) data eivan OCD s Eof
— ,.“ edata N | o 1.4
s L - ol | BE -
B .| - it * 12 =
E v E e venonasartt B S R S / .....
w B =
B o.ef
107 - = 0.6 ol 2
3 .:‘s‘ % i /'// m,=100 GeV/c
3 SRR 0.2 i
10 . L 750 o »
£ i \ 4 0 s ;/:.l‘—; 1 L4 1 N e | | T
= = o o) } < 100 200 aco 400 5co GO0
: XX ,. Dare photon Liatime [mm]
B o B BN e SRR R We exclude at the 95% CL the ranges

g -o?_‘_. 1 1.5 2 25 3 [11 mm - 945 mm] for the signal with TiHiggs =100 GeV
. A owrad) (1.1 mm - 370 mm)| for the signal with my;;,., =140 GeV
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»

~

Benchmark signal: Monopole pair production

Characteristics:

» Bendin gz, straight line in r-¢

» Highly ionizing

~ Localized energy deposit in LAr of
EM calorimeter

~ TRT high threshold hits

ATLAS Weekly Meeting
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New: Monopoles

Sensitivity “M,,>0.86 TeV

2

L}
s
L B B s e s B s L 1||1|1' e Rl B

Te'¥airon Orall-Yan

7 T LH Dirall-Yan

COF Limit

ATLAE Limi $2009.55 pis

11 1 1 1 1
107 200 4o

1000 1200
Mass [GaV/ic®]
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3aKa4YeHue

OcTaJicsd He3aKPbIThIM Y3KUUW HHTEPBaJ Macc AJIs
HaOJIIOJeHUs CKaJApHOro 6030Ha (6030Ha Xurrca)
CtaHgapTHOM Mozend. CyleCTBYeT BEPOATHOCTb €ro
HaOJIl0JleHus ITpu Macce ~125 I'aB

Bce nosiydeHHble pe3yJibTaThl [10 U3MEPEHHUSAM

BEKTOPHBIX O030HOB COINIaCyRrOTCA C IpeACKa3aHUAMHA
CM.

HBM@pGHbI CedeHHA ITIapHOIr'o U OAUMHOYHOI'O POXKAEHHA
TOII-KBApPKa, BbIIIOJIHEHBI U3MEPEHHUA €I'0 MdCChbI

He ooHapyxeHO 3¢pPpeKTOB HOBOM PU3UKH 3a
npegesaMu CTaHJapTHOMU MOJEJH

3HAYUTEJbHO YMEHBIIIEHO 10JI€ IapaMeTpPOB
IPOCTEUIINX BAPUAHTOB CYIIEPCUMMETPHUYHBIX
MoOJieJIeU
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