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@ The top quark and BSM physics
@ New physics in top production and decay

@ Searches for top-like BSM signatures

Results based on:

@ 2010 ATLAS data: [ Ldt ~ 35 pb~!
@ 2011 ATLAS data: [ Ldt ~ 1 fb~!

A,

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults
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The top quark

@ Top quark completes the 3 family

u
structure of the SM % J .
e top is the weak-isospin S . . E
partner of the b-quark o V V'V . S
e spin=1/2 g S
e charge = +2/3 |¢g| g €M E. 4

Three Generations of Matter

@ Top quark is the heaviest known quark
(my =173.2 £ 0.9 GeV, CDF+ DO, arXiv:1107.5255)

@ Top decays (almost exclusively) through t — bW
BR(t — sW) <0.18%, BR(t — dW) <0.02%

o I°M =1.42 GeV
(including my, my,, g, EW corrections)
o A op=(100 MeV)~'=10~2%s (hadronization time)
0 T K 1073 s
= top decays before hadronization
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The top quark as a probe for beyond SM physics

@ Large mass of the t-quark:
o \;=+v2m;/v ~1 == special role in EWSB?

e top and W masses constrain the Higgs mass

= 80.55 ————— N o EE R T AR I SRR

FH ™

e P P P

Amy < m? Amy < Inmy

@ BSM physics often has consequences in the top sector:

e (t and single top production can be affected by BSM models

e Wib vertex: can have a BSM structure

e rare top decays: BSM models can increase the BR of
t-quark decays via FCNC

e Exotic Higgs Bosons: large coupling to the top

e Incorporate Gravity using Extra Dimensions: many models
predict new states with strong coupling to the top

e 4th generation quarks: often decay to t-quarks or look like a
heavy t

o ... 4/27



Single top production at LHC

q 7" q q' g t q £
b t &g b b wog b

Channel | SM prediction ATLAS measurement
S 46 +0.3pb | <26.5pb (ATLAS-CONF-2011-118)
Wi 15.7712 pb | < 39 pb (ATLAS-CONF-2011-104)
t 64.6753 pb | 90735 pb (ATLAS-CONF-2011-101)

(see talk by Muhammad Alhroob for details)

1= Good agreement with SM expectation found
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o(pp->tt) [pb]

t production at the LHC

900
800~ ——— NLO+NNLL

700 NLO+NNLL scale uncertainty

600
NLO
500

400
300
200
100

T
|

® o(tt) @7 TeV ~ 164.611.3
(arxXiv:0907.2527)

@ lepton+jets topology:

BR(tt — bqq'blv; ¢ = e*, u*, %)

@ dileptonic topology:

BR(tt — bblviv; ¢ = e, ut, %) ~ 10%

Top Pair Branching Fractions

46%

ttjets 15%

1%
T::p 2% /%
»V\'e [ 15%

“dlleptons
4
b
v§ %
SO,
--------- >
..... &EF’\
jm ’
~ 44% '
/ rv 4b
bV _____ v
-------
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tt production at the LHC: events seen by ATLAS

(semileptonic e+jets w/btag) (dileptonic eu+jets w/2 btag)

GAILAS o NV




Measurement of o(tt)

ATLAS Preliminary, /s = 7 TeV (ATL-CONF-2011-108)

| | | ----- l-- Theory (alpprox. NNLé)
[Ldt =35 pb (L+jets, 2010) m, = 172.5 GeV
[Ldt=0.70 fo” (dilepton, 2011)
L+jets w/ b-tagging ._._._H 186+ 10 '3 =6
Dilepton w/o b-tagging .—H-.—. 1716 *'° +8
Combination .,_.*._. 176 =5 *)0 =7
L+jets w/o b-tagging — . — 171217 2 +6
Dilepton w/ b-tagging .-_.-.-.—. 1776 * 0
(stat)=(syst)=(lumi)
0o B0 00 150 200 0 300
o:lpb]
/+jets w/o b-tagging 179+£3.9+9.0+6.6
[ Ldt =0.7 fo~! (ATL-CONF-2011-121)

(see talk by Muhammad Saleem for details)

1= Good agreement with SM expectation found
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Search for tt resonances

15 Standard tt selection in ¢+jets and dilepton channels

¢+jets channel dilepton channel
(ATLAS-CONF-2011-087) (ATLAS-CONF-2011-123)
@ isolated lepton (e or ) @ 2 isolated leptons (ee, uu
@ missing transverse energy or eu)
(Emiss) @ ee, . My outside my
@ 4 or more jets (anti-kr, window
AR=0.4) @ eu: large scalar sum of pr
@ at |east 1 b-tagged Jet Of a” hard ObjeCtS N the
event (H7y)
‘b P Emiss
% 4b T

wD |
N\ AR b V., e 2ormore jets
N



Search for tt resonances

(+jets channel dilepton channel

search for bumps in mg; use Hr + E%niss variable
(BumpHunter, arXiv:1101.0390
see Georgios Choudalakis talk)
%1[]5—'"'1-"'|""|-"'|"'-|----_§ o 10%F T T [ T T T T [ T T [ g
- ATLAS Preliminary 3 = ATLAS Preliminary %gyuu
£ 1= Ldt=200pb” E sl Ldt= 1.04 fb" -ﬁrki'zmp _
E - J‘ ] 10 E AAAAAAAA i — ” EDiboson E
_ B 7 -l == -e- Data 2011 .
107 3 L g, (700 GeV) T
SM a —*— g 10° == E
102 = .
= ] 10 v
—  KKG500 N — ]
10°E E 1
— el —4:...|....|...| |V—||E
1070500 1000 1500 2000 2500 3000 200 400 600 800 1000 1200
tt mass H+ET"° (GeV)
_4 _4

1= Data in agreement with the SM expectation in both channels
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Search for tt resonances

0, X BR(Z'- tt) [pb]

illlllllllll]lIIIlll'llllllllIIIIll:
[ \s=7TeV dRmin. Syst.+stat.

- J Ldt =200 pb’1 —e— Obs. 95% CL upper limit

-------- Exp. 95% CL upper limit

10°F : E

E I Exp. 10 uncertainty :

Exp. 2 6 uncertainty

Bl Leptophobic Z'
ATLAS Preliminary

10F

T IETE T P % PPey T Pw T TPy

400 600 800 1000 1200 1400 1600 1800 2000
Z' mass [GeV]

6 B [pb]

o

10

1 I 1
— 9., /9,=-0.20 -+ Expected limit |
gqg /9, = -0-25 Expected + 16
94019, = ~0.30 Expected + 26 _|
— 940q. 79, =035 Opserved limit 3
9™ tt ]

\s=7TeV

Ldt=1.04fb"

ATLAS Preliminary
1 | | 1 1 | 1 1 1 | 1 1 1 I 1 1 1 I 1 1

16
mg [TeV]

0.6 0.8 1.0 1.2 1.4

@ /+jets channel: limits set on narrow Z’-like decaying into tt
I no exclusion yet for benchmark (topcolor-assisted
technicolor) Z’ model (see talk by Nicolas Berger)

@ dilepton channel: limits set on broader gkk-like resonances
15" My, < 0.84 TeV excluded at 95% CL
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Search for tt resonances: boosted objects

@ For higher regions of p’T or mg the top decay products are
highly boosted and can be reconstructed as only one jet

@ Understanding boosted objects is very important for top
physics and searches for new physics

GATLAS FSRRpIeyeRy

A EXPERIMENT

Run Mumber: 180400, Event Mumber: 54251178
Date: 2011-04-28 03:33:58 CEST

" | Leptonic top | 1P Wsirefisi
/" = candidate 7 M

vl )
:
Y, A

| Hadronictop |
candidate |
"9

12/27



Charge asymmetry in tt production

@ At LO tt production is symmetric under charge conjugation
in the SM (small asymmetry expected at NLO)

@ Several BSM processes can alter this asymmetry, either
with abnormal vector or axial vector couplings or via

interference with the SM

7
+£1400-
]

_ N(AJY] > 0) — N(A|Y] < 0)
T N(AJY|>0)+ N(AJY| < 0) -

where A|Y| = |Yy| — | ¥

Distributions are unfolded to parton level

Ac = —0.009 + 0.023 (stat) + 0.032 (syst) (e+jets)
Ac = —0.028 + 0.019 (stat) = 0.022 (syst) (u+jets)
Ac = —0.024 + 0.016 (stat) = 0.023 (syst) (comb)

SM expectation (MC@NLO): Ac = 0.006
5" No evidence for new physics found

0 [ ATLAS Preliminary w+=4jets (btag)
1200 f L=0.701b" ~dta ]

Vi

(ATLAS-CONF-2011-1086,
see talk by Rachik

Soualah for details)
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tt spin correlations

@ While t-quark pairs produced at hadron colliders are
unpolarized, their spins are correlated

@ Different BSM scenarios predict different production and
decay dynamics of the top quark, which could be detected
by measuring the tt spin correlations

@ In the dilepton channel A¢,, can distinguish the SM
expectation from a no-correlation scenario

@ 0.6 LI ‘ T T T ‘ T T 1T ‘ 1T 17T ‘ IIIIIIII [Phys- Rev D81 (201 O) 074024]
< | ATLAS Preliminary 1

3 | simulation

© 0.5 -

:6: i Standard Model

= 0.4} ------- Uncorrelated { A _ N/,ke o Nun//ke

~ Niike + Nuniike
where Njye (Nynike) are the number of

02 events where t and ¢ spins are
| aligned (anti-aligned)
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tt spin correlations

(ATLAS-CONF-2011-117)

ﬂ k\ T T ‘ T 1T ‘ T 1T ‘ T 1T ‘ T T ‘ T 1T | t ﬂ T 1T ‘ T 1T ‘ T 1T ‘ T 1T ‘ T T ‘ T 1T | H B T T ‘ T T ‘ T 1T ‘ T 1T ‘ T T ‘ T T | T
S [ e« data ee channel { 5120 . gata uw channel | $350- . gata eu channel -
@ 7OF s ATLAS Preliminary] @ (I ATLAS Preliminary | © [ Ol ATLAS Preliminary -
- L tt (A=0) . 100l t-- tt (A=0) _ 300 i__: tt (A=0) T
o0F W single top f Ldt = 0.70 fo ™ - W shgle o f Ldt=0.70 fo" | - M shgle o f Ldt=0.70 fo" |
k . +jets 1 i . +jets ] 250 . +jets 4
50  diboson - 80~  diboson — C diboson : ]
- Il fake leptons 1 - Il fake leptons 200: Il fake leptons + +
401~ 1 —— i C
30F | l I . 150F + ¢ E
k b ! I R §
20f . 100 ! *:
105-- 4. 1 V 1 o .
C E r—— 5 r e
Oﬁ | - ' | - ' m O I - ' | - ' I - - ’ | - I [T T I - ' I 0@4
0 05 1 15 2 25 3 0 05 1 15 2 25 3 0 05 1 15 2 25 3
Ad Ad Ad

e fit done with 2 templates: SM spin correlation (f°) and
uncorrelated hypothesis (fU°)

o M 4 fUC —+
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tt spin correlations

@ Different spin basis can be defined; in the SM:
[Phys. Lett. B609 (2005) 271]

o helicity basis: Apli, = 0.32

e maximal basis: A . = 0.44

@ Considering A°M in a particular basis, the measured spin
correlation coefficient can be obtained:

Ameasured _ ASM | £SM

Channel ](5 M A helicity A;mu‘inm/
ete” 0.89 + 0.40 (stat) £0.44 (syst) | 0.28 £ 0.13 (stat) £0.14 (syst) | 0.39 £ 0.18 (stat) £0.19 (syst)
Ty 0.67 = 0.37 (stat) *o30 (syst) | 0.22 £ 0.12 (stat) 2715 (syst) | 0.30 £ 0.16 (stat) 1073 (syst)
e’ 1.46 + 0.33 (stat) £0.51 (syst) | 0.47 £ 0.11 (stat) £0.16 (syst) | 0.64 = 0.15 (stat) £0.23 (syst)
combination | 1.06 = 0.21 (stat) *37 (syst) | 0.34 = 0.07 (stat) *)10 (syst) | 0.47 = 0.09 (stat) *o15 (syst)

1= In agreement with the SM expectation
16/27



W polarisation in t — bW decays (ATLAS-CONF-2011-122)

(PRDS1 (2010) 111503) W12 \ 2 \ B o
longitudinal W left-handed W right-handed W
SM (NNLO): F,=0.687 F=0.311 F,=0.0017 V
1 dN 3 sin 6% \ 2 1 —cosf*\? 14 cosf*\?
Ndcos@*_éll:o(\/é) +FL< 2 ) +FR< 2 )]
i fit of the cos §* using templates ) < retme
1=r evaluation of angular asymmetries
F =T /T (rescaled) ]
1> BSM structure of the Wib vertex por\g /) e N\

changes W helicity fractions
and angular asymmetries

.25 0 025
cos 0%
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W polarisation in t — bW decays (ATLAS-CONF-2011-122)

I /+jets and dilepton channels

single lepton channels

w _I T T I T T T I T T T I T T T I T T T I T T T I T T T I T T T I T T T I T T I_
L o . .

S 1000 — ATLAS Preliminary o— data -

> B P —— best fit _

m - f Ldat=070f" SM exp. _

800— —— bkg best fit. ]

L 77} uncertainty best fit _|

600— —

400— —

200— .

N B B B B N B SR RPN B

*

=T
o
(-]
o
(=]
o
-y
o
N
o
o
N
o
-y
o
(=]
o
(-]
—

cos 6
templates templates asymmetries
/+jets dilepton all

Effective Wtb vertex from dim-6 operators

i

0.5

Fo, 057+0.11 0.75+0.08 0.70+0.10
Fp. 035+£0.06 0.25+0.08 0.31 +0.07
Fr 0.0940.09 fixedto0O —0.01 +-0.04

A, =  054+0.04
A_= —0.85+0.02

1= No evidence for BSM physics

-0.5

B

I v qy

a«»%\«a

My

5 "(VLPL+ VRPR)t W,

(9LPL+grPR)t W,

U R B I
_ ATLAS Preliminary 68% CL ]
o 95% CL ]
B det:O]Ofb_1 allowed regions -
- TopFit Vi=1,V_=0 |

06 04 0z 92 04 06

Re(g )
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Search for FCNC

s,d,b

Theoretical predictions for the BR of FCNC top quark decays

g, (t,v
Process SM QS 2HDM  FC 2HDM MSSM IR SUSY TC2
t—uy 37x107% 75x10—° — — 2x1076 1 x10°" —
t — uZ 8 x 10— 17 1.1 x 104 — — 2x107% 3x10°° —
t—ug 3.7x10"% 15x10~7 — — 8x 1072 2x10~* —
t—cy 46x10""% 75x10° ~10°° ~ 109 2x10% 1x10% ~10°°6
t —cZ 1x 1014 11x107% ~10=~7 ~1070 2x10% 3x10° ~10*
t—cg 46x10""2 15x10=" ~107% ~107% 8x107®> 2x10"% ~10°*

[Acta Phys. Pol. B35 (2004) 2695]

@ In the SM flavour changing neutral currents (FCNC) are

forbidden at tree level and much smaller than the dominant
decay mode (t — bW) at one loop level

=5 probe for new physics

@ BSM models predict higher BR for top FCNC decays
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Search for FCNC (ATLAS-CONF-2011-061)

@ tt — bWgZ — blvqll topology

LR R R Ll LR L LR R RRRRN R
e data ATLAS Preliminary
— tt— bWqZ signal
CE fL=35pb'1
.singletop

Events / 50 GeV

(2010 data, [ Ldt =35pb~")

single lepton trigger (e or u)
2 isolated leptons, same flavour

and opp. charges (pr > 25,20 GeV)
> 2 central jets

ET > 20 GeV
~v veto (pr > 15 GeV)
3rd lepton (pr > 15 GeV)

=" No evidence for signal found

o o 1< 95% CL limits on BR(t — qZ):

e observed (—10) expected (+10)
1o - ) w/0 syst 16% 8% 11% 15%
0° “ W) w/ syst 17% 9% 12% 16%

miee° (t->g2) [GeV]
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Search for FCNC (ATLAS-CONF-2011-061)

— —1
@ gg — t — bW — blv topology (2010 data, | Ldt =35 pb~")

u,c I3 neuronal network analysis performed

) 7\H‘\\\‘H\‘H\‘H\‘\H‘\\\‘\H‘\\\‘H\ _.? LI LA I L L L L L L L L B

S C P ® data [)]

Q 90 ATLAS preliminary — __ ggniinopy 1§ 0.1 i

w B B itbar 1 0 )

t 80? f L=35pb -j’;g:e‘°” E S i ATLAS preliminary

700 weits 1 £o.08" . |
mor 8 e

7/, stat.uncertainty

o
o
»
T I T T

0<17.3pb @ 95% C.L |

0.04f .
0.02f .
] Lol w1 ol 1)
-1 -0.8-0.6-0.4-02 0 0204 0.6 0.8 1 G0 10 20 30 40 50
NN Output o [pb] x BR
=" No evidence for signal found
95% CL upper limits on the anomalous FCNC
single top-quark production ¢gg — 1 — blv
expected observed

(—=1lo) median (+10)
only normalization uncertainties | 9.6 pb  13.7pb 19.7pb | 15.6 pb
with all systematics 120pb 174pb 256pb | 17.3 pb
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Search for T — tAy (tt with anomalous EMs)

@ Search for pair production of exotic top partener (7),
decaying to tt and 2 stable, neutral, weakly-interaction
particles (Ap)

@ In SUSY models with R-parity

conservation T is the stop and

Ap the lightest SUSY particle

@ The topology is tt with an anomalous EMs* contribution |
@ /+jets analysis w/o btagging and w/ stronger cuts on Ef"*

and transverse mass of /v (m7)

120

Events/25 GeV

100

— | I
- ATLAS Preliminary
-~ f L dt=1.04 fb"

)/ /,
o
/7
%4

607

////////

Events/30 GeV

90— T T T T T
80:7ATLAS Preliminary e  Datans=7TeV
-oE- f L dt=1.04 fi" [ wees
60 4 > I

B
50 mrrr-};/%
N2 77

200

250 300

-------

350 400

EF*IGeVI  2p/p7



Search for T — tAg (tt with anomalous EMs)

o x BR(TT—tt A,A,) [pb]

10

300

[T T T A T T T l I. T T I T T ] ;‘ T T I “QI T I
L | 0 /S 0
_QA TLAS Preliminary A, Mass = 10 GeV ] © 4L /R \(QQ R
e, ] O, 200 —
""""""""" ’, . . A,
= i, =— Expected Limit (x1o0) A ", ATLAS
,,,,,,,,,,,, | ", . .
- e, . S Preliminary
- —— Observed Limit i =
e, <1:o 150 % 4
- i, e NNLO Theory =10 - \/ L dt=1.04 fb
% s=7 TeV
100 w7 -
N N N7 7 SN ACPPPrrD Exp. Limit
ACRNNNAN : ¢
N N . 7 e Exp. Limit (+10)
Ny 4 - *
N NN NN i -
SORANNNANNNNNY 44 /i 7777 Obs. Limit (Theory Unc.).
o't A ] H ’
L -1 RN iy s /s CDF Exclusion
(L dt=1.04 b AMMMANNNA ¢ BN
AL Y % H — -
' \'s=7 TeV . N —— Excl.ox BR(TT—=tTAA)
1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 \i\s\\k\ \k\\i\s\\i\\\{\\k N 04 ' I A :I |||||||||||||||
320 340 360 380 400 420 440 300 350 400 45 500 550 600

T Mass [GeV] T Mass [GeV]

@ No evidence for new physics
@ 95% CL limits of o x BR for different masses of T and Ay
@ Assuming a model of exotic fourth generation up-type

quarks [Phys.Rev.D81 (2010) 114027], these limits were
converted into mass exclusion regions
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Search for 4th generation quarks

@ QuQ4 — qql (v (q # t) search
(ATLAS-CONF-2011-022, 37 pb~1)

@ (t dilepton as base selection

@ reconstruct a “colinear” mass by
scanning allowed neutrino momenta
and looking for consistent Q4 mass

@ collinear mass distribution fitted to set limits

NEvts

n ¢
o w

—
- o N

o
3]

OO

100 200 300 400 500 600 700 800

ATLAS Preliminary f L=37pb"

B [l single top

[ diboson [z —ee

E] Z—uu |:| Fakes

Bz~ [JQ M=350GeV
® Data

M [GeV]

collinear

J.Ldt =37.0 pb'95% CL
——— NNLO from HATHOR 7

ATLAS Preliminary

Median Expected Limit ]
Observed Limit

Cross Section (pb)

900
Q, Mass (GeV/c?)



Search for dyds; production

@ Inclusive same-sign lepton search [arXiv:1108.0366, 34 pb~']
@ Sensitive to dydy — tHWW — bbjjjjrvi* i+
@ Set limits on o(dsds) x BR(ds — tW)?

e Cuton Emss
e Fitting with jet multiplicity distribution templates

c [ T T T o T T T ] = [ I T T
5 5 L ATLAS @ Data 5 22 ATLAS @®Data — & ATLAS — Expected
T [ f Ldt =34 pb’ ODiboson ~ FE f Ldt=34pb’ @Charge Flip 3 N§ I Ldt =34 pb”" 68%
Z 4 E1QCD ] Z ODiboson ] N L f =94p 95%
8 : = Uncert. ] 8 18 £]QCD _5 Tq ----Theory
[_E i =d, 350 GeV ] [5 16 = ‘Uncert. 3 E — Observed

i ] 14 =d,350Gev 1 FH 10F =

N ] ] x EOEN
. 12 r £ r
ok L. — ] LY SR . 1§ \\\\\¥
T ] 8 ; 4 ¢ .
1 ] 1)
6 ; ER: |
: Iw:: El ;3
1 ° & 25
ol piinttals AR e 1 IS B i B |
1 =2 1 =2 300 400 M [%)OV]
; i ass [Ge
N.  (E™">30GeV) N.  (E™>30GeV)
Jets *oT jets T
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@ A variety of ATLAS analysis allowing to probe new physics
associated to the top and top-like quarks were presented

Top production

tt resonances

Charge asymmetry in tt production

tt spin correlations

W polarisation in t decays and Wib vertex structure
FCNC in the top sector

New phenomena in tt events with large Emiss

4th generation quarks

@ The top quark looks quite SM-like (no evidence for new
physics seen so far)

@ This is a very active field: stay tuned for news!
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The ATLAS detector

Length :~ 46 m
Diameter ; ~ 24 m
Welght :~ 7000 tons

~10° electronic channels
3000 km of cables r

! ==

\‘ R
3-level trigger QI SRR e
reducing the gt
rate from
40 MHz to ™

200-300 Hz

EM calorimeter (|n|<3.2):
Pb-LAr Accordion; e/Y trigger,
identification and measurement

E-resolution: O/E ~ 10%/+/E

- Muon Spectrometer (|N|<2.7) :air-core toroids
with gas-based muon chambers; Muon trigger
and measurement with momentum resolution

< 10% up to E, ~ | TeV

HAD, calorimetry (|n|<5):

o 'segmentation, hermeticity
_Fe/scintillator Tiles

’ (central) Cu/W-LAr (fwd)

.~ Trigger and measurement

of jets and missing Et

E-resolution:

o/E ~ 50%/~/E @ 0.03

Inner Detector (In|<2.5, B=2T): Si Pixels,
Si strips, Transition Radiation detector
(straws); Precise tracking and vertexing,
e/TT separation Momentum resolution:

o/pt ~ 3.8x10* pr (GeV) @ 0.015
i.e. 0/pt <2% for pt < 35 GeV

29/27



Event selection

-

Jet:
Trigger: Topological cluster
“\ | Use single lepton Anti-K; (R =0.4)
2 | (e, p) trigger Ve Py >25(20) Ge \\
Muon: N\ . |l <25
P, > 20 GeV \
Inl< 295

Event cleaning:
Good Run condition
PV > 4 tracks

Isolated muon track
Tracker & muon

chamber ™ Bad jet veto
Electron:
Isolated EM calo object B-tagging:

Matching to track
E; > 20(25) GeV, 0 <|n| < 2.47
Remove: 1.37 < |n| < 1.52

Based on track distance of closest

approach from the collision point

'| (IP) based, and reco. of b-decay

1 Vix inside jet (SV based)

a(mls-tag) 80%(10%) for IP
O 40%(0.1%) for SV

Leptop=
Missing E: i caas

Vector Sum of Calo
Energy deposits
Corrected for
Identified objects

v

Neutrino

(slide from Muhammad Saleem talk)
30/27



Event yields: L = 0.70 fo~! (W polarisation analysis)

/+jets channel

Process Single electron channel  Single muon channel
tt 2200 + 400 3200 + 500
Single top 120+ 10 160 £ 10
Misidentified leptons 80+ 80 200 + 200
W+jets 300 £+ 160 500 + 250
Z+jets 30+ 20 40+ 20
Diboson 5+ 1 8+ 1
Total predicted 2800 £ 400 4100 + 600
Data 3006 4313
dilepton channel
Process ee channel pu channel  eu channel
tt 80 + 20 160 + 20 540 4+ 50
Single top 3+ 1 7+ 1 22+ 3
Misidentified leptons 2+ 1 0+ 1 30 +£ 20
Z (— ee/up) +jets 3+ 3 4+ 2 —
Z (— 77) + jets 2+ 1 S5+ 1 26+ 5
Diboson 2+ 1 4+ 9 14+ 2
Total predicted 90 £+ 20 180 £+ 20 630 + 60

Data 103 175 643




Probing the Wib vertex: spin asymmetries

@ polarised top decays

1 dI' 14+ axcosby
[dcosfOx 2 -
I ax depends on the
anomalous couplings 5
X = top decay product =» px = momentum in 7 rest frame

p; = jet momentum in ¢ rest frame

o A N(Q>0) - N(Q <0)
Q = cos(px.p;) =>» N(Q >0)+N(Q <0)

1 _
= SPay [P=095(1) P=-093 ()

[PLB 476 (2000) 323]
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Probing the Witb vertex:

single top production cross-section
q 7 q q' g t q t
) t 8 b b W b

o = osM (VL2 + kR VE+ VAV VR + k9 g7 + k97 g2 + k997 g, R + . )

@ the x factors determine the dependence on anomalous
couplings

@ the k factors are, in general, different for t and t production

@ the measurement of the single top production
cross-section allows to obtain a measurement of V, (= Vi)
and bounds on anomalous couplings
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W polarisation beyond helicity fractions

@ New idea to study top decays: [NPB840 (2010) 349]
I consider transverse and normal directions

g => W mom in ¢ rest frame
Sy =>» top spin

NZE}XJ
T=GxN

meaningful for polarised r decays

(e.g. in single top production)

¢; =>» angle between /, G

i | dr 3 :
determine F,, Fo, F_ T _ 30 4 coso¥)? FY

3 ’ 3 -
— — ] = 0%)2 X 2 sin2 oX FX
I" dcos 8? 8( i 8( sesbalNEE 4 S5 Lo

67  => angle between ¢, T
determine F., FJ, FT

AN, =2 [F¥ — FN] AR ~ 0.64 PIm gg

9N =—> angle between ¢, N
determine Y, FY, FY
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tt resonances: boosted objects

Fraction of events

4. ATLAS Preliminary = Nop

imulation, parton level
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Search for H* — ¢s

Search for charged Higgs H+ — ¢5 in top decays
ATLAS-CONF-2011-094

> : T | T T T | T T T | T | T T T | T T T | T T T : || T_I T T T T T | T T T T | T T T T | T T T T —]
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g 35 ATLAS Preliminary > » g:éi;%h%d = 5 B 095 : L'mﬁsét 950{; EL_: —
C % . ; . T~ = o o Sl ammmm ected Limit =
c . P 22 2~ Uncertainty 3 . osE ATLAS Preliminary J. L=35pb Expectedi o E
o S30F L=35pb E o —— Signal + Background = E P 3
& . F Z77 -=-m,=110Ge 1 @ 07E Expeuid:caa =
& 25k BR(t > Hb)=18% —J £ = === Observed Limit 3
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10 - Elha e o E
c 3 O 0.2 Smasnie i A =
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Search for H* — 7v (ATLAS-CONF-2011-138)

% e I N | | T T 171 | T 1T 1771 | T T T | T T 171 | T T T I—_
B .. ® Data 2011 _
O) " ATLAS Preliminary e ] =
ga | e—1 misid _ f
~ 20 B et misid ]
(72]
'E B . True © I [ o e e e e s o s s s s s s e e e e B B e B B e e -
[0) i : 7 <0.22 =
> B ' Multi-jets T H -
W 151 : — . - 0.2 E
: i --- H'(130), B=0.1 &018_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, =
—o— |_ . - - H'+background Eg 016 Expected Limit —;
1 O __ E __ 30_ 14 Expected = 10 —
ZT f Ldt=1.03fo" |  To0.12 Expected=20
L | i 0.1 —e— Observed Limit _E
5 B ' ] §0.08 """""" DO Observed _;
- - ] ©0.06 E
e ] © Qo004 TN -
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@ Both the W and the r decay hadronically
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