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Why search for physics beyond the SM ?

> BSM models: to address questions left unanswered by the SM

> Past year has been very exciting and productive at ATLAS

>  Will present most recent results from exotic searches for:

> 4% generation / heavy quarks: > New heavy bosons:

> b’ t

> Generic heavy quark search
> Compositeness:

> Excited leptons and quarks

> Contact interactions

> No results older than mid-December

> Two new results approved last night

> Z
> RS gravitons

> Leptoquarks
> Wg
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Search for 4th generation / heavy quarks

The Standard Model of
Particle Interactions
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Search for heavy quarks: generic Q (1.04 fb-1)

> Generic search for heavy quarks Q >
» Pair produced: QQ — WqWq — llvvqq ‘;
> Signature: i
> 203 lepton + MET + N 2 3
> Backgrounds:
> Top pair decays
> Z and W+jets / diboson events =
5
» Average mqused as discriminating variable §
;
> No excess observed in any of the channels <
> mg>0.35 TeV @ 95% o

Submitted to Phys. Rev. D
arXiv:1202.3389
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Search for 4t" generation quarks: b’ (1.04 fb-1)

o 10° | T T T | =
c — -
o = « Dataf\s=7TeV) 1
> C 3
w B ATLAS —— m,, =300 GeV i
,[ Ldt=1.04f" - m, =500 GeV. 1

Other

W+Jets

102

L1 IIIII|

2 1_ ......................... t
> Assume b’ mass > mass top + W %  —— SRS PR, ]
:g [\11'_ ..... { i i {| i i |} i ................ I ...... 1
~ Vets =6 =6 =6 =7 =7 =7 >8 >8 >8
. , - Ny 0 =1 2 =0 =1 2 =0 =1 >
> Signature for b’ search: b’b’ — WtWit T
> L a —8— data N
> 1lepton + MET + Ny 2 6 0 zsz_dem.wb \s=7Tev ot E
] S E charge flip E
» Count # of jets £ pofrtetumisocmotos BT E
> Count # semi-boosted W o f T e TR
157 ATLAS E
105, | N
> 2 same-sign leptons + MET + Ny 2 6 5/ :
: _ s 7 E
> Use scalar sum of jet + lepton pr = H- i ]

200 300 400 500 600 700 800 900
H; [GeV]
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Search for 4t" generation quarks: b’ (1.04 fb-1)

r> N L B B L AL B AL B
f ol ATLAS == Theory NNLO |
2 A ILdt=1.04 B! - bt imt ]
g M+ 10 ]
el \Ns=7TeV [ J+26 :
m _
><|_:'S =
S ST .
- © o 9 E ]
> No excess observed in either channels T T '5},0'[;'\';]500
_ m,, [Ge
> Single lepton: m, > 0.48 TeV @ 95% - ——
O - L
b Q. e _ 7 TA\/ "ee=s Expected limit at 95% CL —
Submitted to Phys. Rev. Lett. o f Lt - 104 o' \s=7Tey r Erecsiimiusmic
- ; 10__ E tdlimit+1c° _:
arXiv:1202.6540 ¥ ]
:\Q/ Theory NNLO :
T 1
o0
X e
l:_g ............................................................
) o
» SSdilepton: m,>0.45TeV @ 95% L
Submitted to JHEP o1l
arXiv:1202.5520 300350 400 450 500 580 600
) ) my,, [GeV]
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Search for 4t generation quarks: t’ (1.04 fb-1)

> 1eo T e

% - ;D_ata -

= 140 t? (400 GeV) _

0 C C it .

E 120 e B =

% E [ Single top E

100 [ Dibosons —

o B Multi-jets .

80:_ ATLAS B

60;_ _[Ldt: 1.041b™ —;

40 \s= 7TeV —

> Signature: t't — WbWb 2008 =
> 1lepton + MET + N 2 3 (1 b-jet) . sof
1s

5 sof ' E

> Separate analyses for 100 150 200 250 300 350 400 45'0rn sdE)Ge\sl']so

> Lepton flavor e or p 7 . ]

=2 ATLAS -

> Nigis =3 and N 2 4 e ]

T 10 E O S, 000 mmemes 95% C.L. expected limit =

& z Expected limit + 1 s.d. E

\6/ B Expected limit + 2 s.d. 7

> No excess observed in any of the channels - -
> m,>0.40 TeV @ 95% e

. JLdt=1.04 fbo
) | CDF excluded \'s= 7 TeV
Submitted to Phys. Rev. Lett. oy R, TP L L
arXiv:1202.3076 t' mass [GeV]

Dominique Fortin ":;‘ét TRIUMF



Searches for compositeness

Artist view of a preon star

0N . 2 \
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Search for excited leptons (5 fb-")

~/ > |
q 8 10*E ATLAS Preliminary * Data 2011 Q
8 » [z +y 3
* 2 Bkg. uncertainty E
l 8 102 \s=7Tev M. =0210TeV ]
[~ & [J(m ,A)=(05,9)TeV 3
10 - : [Jm.A)=(08,8TeV
1 ‘ x:\\‘.\ I
q [+ L \\

> Benchmark: compositeness model

_ _ _ _ 10°™300 200 300 400 500 600 700
> Predicts existence of excited fermions M., [GeV]
ey
3 ot
& 10°E ATLAS Preliminary éData 2011
. Z
> Very clean signature: B o det=4.8fb'1 D7+ jots
. . . 2 S Bka. i
» Bump in lepton-photon invariant mass g el VE=7TeV (m?,/‘i?ie(ré?'%)rev
» Caveat: S (M. A) = (05,9 TeV

0 (m ,A) = (0.8, 8) TeV

1 1

—
o

which of the lepton to associate to I* ?

-2
10°™400 200 300 400 500 600 700 800 900
m,, [GeV]
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Search for excited leptons (5 fb-")

a A~ > FT 1 1 T
1 G 1g°L- ATLAS Preliminary ~* Data2011 1_,
= Z+ =
18— - J‘Ldt=4-9 fo” EZHYets ]
[* » 107 = s=7 TeV Y Bkg. uncertainty E
|5 F V8=/716 (M .A)=(02,10)TeV -
[~ G 1oEF [)m . A)=(059)TeV
[J(m_,A)= (08, 8) TeV
1 3 — -
q [+ ------ {{Q\:\\\\ T E
-- A — O\ 5
10 &\\\%Q\%\
: : : AT
- look at 3-body invariant mass 102 500200 600800 1000 2001200
Mee, [GEV]
> L L e
> SM baCkgroundS: & 10° ATLAS Preliminary éloatazoﬁ
. . o 3 . Z+y
> DY associated with ISR/FSR photon e I f Ldt=4.81b" Dz +jets
: » 10%E S Bkg. i
> DY + jets > tune to data g 7 ENs=7Tev D N80 Tev
:>J’ )(m ,A)=(05,9) TeV
10 O] (m:_, A) = (0.8, 8) TeV
> Suppress backgrounds . 3
> 2 isolated leptons + isolated photon o ? N\
’ . NN
> Veto Z's at end of analysis to suppress DY
10

800 1000 1200 1400
m,,, [GeV]
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Search for excited leptons (5 fb-)

Run Number: 186169,
Event Number: 33317424
Date: 2011-07-23, 03:55:27 CET

Cells: Tiles,

M, = 890 GeV
M, =165 GeV
M., =720 GeV
M,,, = 490 GeV
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Search for excited leptons (5 fb-")

—
N

e —

E - " ATLAS Preliminary — opsenegiimi - E : ATLAS Preliminary — opsonedimi -
< 12 .__ fl_ dt=4.9 fb = =+ Expected limit | < 12[ fL dt=4.8 fb - = Expected limit
‘o __--..._ =7 TeV I:l Expected + 1o ] 10%.. =7 TeV D Expected +1o ]
- @m"'>‘/\ - s . N @n’h'>/\ ]
8:— DO 1 fb —: 8:— - CDF 370 pb! —:
61 = 6 =
4 = af- =
2:_ T R R A AR 2:— TR o
P | e, et e o e PRI ARSI DR osoTatots wivse oo sososesoie e e
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3
m,. [TeV] m,. [TeV]
> Form.> 800 GeV ATLAS-CONF-2012-008
> oB(e*)<1.0fb
> oB(u*) < 1.9 fb
> Scan for compositeness scale and excited lepton mass 2 fb™1 paper:

> Exclude all e* masses for A <2.0 TeV@ 95% C.L. Submitted to Phys. Rev. D
» Exclude all py* masses for A <1.9 TeV @ 95% C.L. arXiv:1201.3293
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Search for contact interactions with dileptons (1.1-1.2 fb-1)

> Contact interactions 5 10° ATLAS oy
: : L 10° : 1 B
> Large extra dimensions (ADD) o ee-det= 1.08fb" Baxg®
> Compositeness models 1ok Vs=7TeV  “hiim
10°E
. . ) . 10E
> Constructive or destructive interference with b
> Investigate both possibilities 10'f
10'2'F
L |

10° : l E—
. ’ . : . 80 100 200 300 400 1000 2000
> Same analysis as Z, different interpretation

> Set limit on minimum scale A for contact

interactions ~A>9 TeV : ATLAS
: .uu:det =121fb"

Expected limit (TeV) Observed limit (TeV)

Constr. Destr. Constr. Destr.
€ ¢ 9.6 9.3 10.1 9.4
't 8.9 8.6 8.0 7.0
Combined 10.4 10.1 10.2 8.8
Submitted to Phys. Lett. B 10° 50 100 200 300 400 1000 2000
arXiv:1112.4462 M, [GeV]

oo
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Search for excited quarks: photon + jet (2.11 fb-)

£ s[afias DS O R A
o107 & [Lat=211" 3 = PYTHIA g* prediction -
L . NYORN ® Data ] ? ns 95% CL upper limits: )

10° 3 “ED : : — Fit E < - —e— Observed =
107 i_ oA, -6-q*(05 TeV) _; X -\ E;((E)ected .
g Ogs A A q*(1.0TeV) 3 % - ;26 .
102 %_ I A -*ﬂs-q*(2.0 TeV) _% )b< 1 0-1 2_ h _E
10— ﬂ:"%g —
1E f* - 102 E
g L - .
L0 + | | = T :
R E [ \s=7TeV |
T ok 103 -1 =
S o = [Ldt=2.111b -
®-2F S | E - ATLAS -
I I I I ! : I - : I I I I l I I I | IR I Y I PR IRTTR T R N | PR TR PR " 1
500 1000 1500 2000m | [ég\%) 1000 5000 3000
’ m,. [GeV]
> Benchmark model:
> Search for excited quark g* — qy
> Signature
> High p; photon + jet = search for bump in photon-jet mass spectrum
> Scan for compositeness scale and excited lepton mass Submitted to Phys. Rev. Lett.

> Exclude all g* masses for A <2.46 TeV@ 95% C.L.  arXiv:1112.5755
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Search for New Heavy Bosons

Deep within the atomic supercollider, the search continues for the
elusive elephantino.
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1st and 2nd generation Leptoquark (1.03 fb-1)

I- %) L L B L B L N SN AL SN
= — .. —— Data (\s=7 TeV)
/ @ . ATLAS — LQLG-eqj 0 V+Jets
LO .- w 10 Ldt=1.03fo" [ Top
t \ QcD
-~ q 102 [l Diboson
I

— LQ (m=600GeV)

| -
’
Ol
’
’
+
—
<
S—
—
o

> Benchmark

Nall

> Pair production of LQ in effective Lagrangian ™| :
g 132 I—. =
> Signature 3
> 2| + 2 jets

—— Data (\'s=7 TeV)
[ V+Jets
[ Top
QCD
I Diboson
— LQ (m=600GeV)

Events

> |+ MET + 2 jets iff FCNC allowed

> Dominant backgrounds:
> Z+jets and W+jets
> Top quark decays

Significance

> LLR discriminant to maximize sensitivity: :
> an LQ maSS, ST, mT -5 0 5 10 15 LLéo
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1st and 2"d generation Leptoquarks (1.03 fb-1)

T T T T

) 0} 3

> No excess found for either searches J B ATLAS

= 3 E

o - LQLQ - eejj+evj

» Limits on 1st generation LQ & 06F [Lot=rosm’ =

> M o> 0.66 TeV@ 95% for =1.0 3 \s=7TeV E

> M g>0.61TeV @ 95% for 3 =0.5 E— B ecjj+evi (Exp.) —E

== = eejj+evjj (Obs.) 3

. DO (5.4 fb') 3

. : T CMS (36 pb) =

> Limits on 2"d generation LQ e e T T R
80 700 800 900 1000

> M q > 0.69 TeV @ 95% for B =1.0 mq [GeV]

> M o> 0.59 TeV @ 95% for B =0.5 CO Y [

LQ @ o for X ATLAS Preliminary

C o8 3

T 07 LQQ — v 3

- 06 Ldt=1.03fo" =

0.5 { =

0.4 \s=7TeV E

1st generation: Submitted to Phys. Lett. B 0.3 B ) o)

arXiv:1112.4828 0.2 — pjj+uvjj (Obs.) —i

0. 15z DO (1.0 o -

nd H . H H 1AM RFAAN~AACE 0 A s v b v s s by oy Ly I T
2% generation: final internal review process 00300400500 800700800900 1065-11 00

m o [GeV]
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Search for W, and heavy neutrinos (2.1 fb-")

o 500 : ' : : : : : -
= ATLAS Preliminary ILdt=2-1 fb _ (0153
g 200 \s=7 TeV :giljt;s(?m entries) ]
2 Il Fake lepton(s) ]
§ Diboson ]
Q w300 -Igggkground uncertainty _-
LZ, Wi q N ;Rwsﬂ 2TeV,m,=0.1 TeV
200 o " -]
» Benchmark model: 00 7 ;
> Left-Right symmetric model ==
' 2 %4 06 08 1 14 16 18 © 2
& 15 ]
3 W
. | g ; _wﬁmmj/ff{!/f/m /%’///////jj
» Slgnature' %2 06 o8 1 12 14 16 18 2
> ee, Uy, orep + 2 jets Mg [TeV]
> T T ' — SRE
> OS (Dirac + Majorana) / SS (Majorana) = ® | ATLASPrelminay  JLa-216' s °
P 80 - \s=7 TeV :ijt:ts(ms entries) E
,\9 70 I Fake lepton(s) =
o E Diboson
i 0 F W Top . =
» Backgrounds: 50 2 o neerany 4
40 my, =1.5 TeV,m,=0.8 TeV _;
> Z+jets, ttbar, diboson 20 ] E
> Fake leptons = data-driven W 7 ;
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ ’ S :
< %4 : 1 1.2 1. 16 18 2
1 / -
. (DU 2 - [ - |
7 Observable; QuceemZer s oo

> Invariant mass of 2 leptons+ijet (+jet) = myr my [TeV]
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Limits for W, and heavy neutrinos (2.1 fb-)

T I T T T I T T T T T

B With mixing, ee+up+ey, Expecte
- === With mixing, ee+uu+eu, Observed
- -~ No mixing, ee+u, Expected

»|- — No mixing, ee+up, Observed//"

- ATLAS Preliminary .~

m,, [TeV]

T

ILdt =21fb"

Ns=7TeV _

NMaiorana N :
1 1 1 :l. 1 1 1 1 | 1 1 1 1 T 1 1 1 1 I 1 1 1
0 1 1.5 2 2.5
my, [TeV]

LRSM:
In model, assume my < myr

T T I T T T | T T T T T T T

B With mixing, ee+up+eu, Expecte
- === With mixing, ee+uu+eu, Observed
- -~ No mixing, ee+uu, Expected )
— No mixing, ee-+iu, Observed .-~

- ATLAS Preliminary
. 0S

J.Ldt =21fb" ]

LI I P B

Ns=7TeV _

For many my, set limits on righ-handed W mass of m,z < 2.3 TeV @ 95% C.L.

Dominique Fortin
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RS Graviton: diphoton (2.12 fb)

L

» Benchmark: RS G* 5 10°fg aras  [laceee
» mass and coupling are free parameters 2 102?' ST
10 E
; -e- Data E
1 3 ¢~ Reducible background E
> Very clean signature: jotf. [Tt packaround i
3 syst @ stat (reducible)
> Bump in diphoton invariant mass 1% Cne,cifeod, = 125Tv
10° - ADD, GRW, m_ = 2.0 TeV
. '
S 2 E
> Backgrounds: g
> Irredumble SM A% ® 015 0.2 03 04 0506 08 1 1.2 1.;5% [T§V]
> Reducible y+jet, jet+jet - from data S — —
S L ATLAS _
E - \s=7TeV --- Expected limit 3
. T . Expected+ 16
> Suppress reducible backgrounds S I Expected 26 ]
Cg ) — Ogserved limit
> Use tight photon selection + isolation 3 —g%j::g;;s E
» Remove Z— ee candidates i o0t ]
10'25_ _E
> No excess found AN \ N
(o) — I T T T A Y T T e
> mg.>1.85 TeV @ 95% for k/Mp, = 0.1 1075564 06 08 1 12 T4 16 78 2,
> Mg.>0.79 TeV @ 95% for k/M, = 0.01 Mo [TeV
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RS Graviton: diphoton (2.12 fb)

B I T I LI I LI L ' 1 1 T l L | T | LI I I- E T T T T
= = ATLAS --- Expected limit |§ - RS 95% CL Exclusion 7
= | = Expected + 1o_| =< i - i
§ 1 - Ns=7TeV Expected + 20 3 0.08- ATLAS yy+ee+up N
= — Observed limit7 i vy =2121" i
o 5 kM, =01 - JLdt ee=1.08fb’ .
' k/M =0.05 - up =1.21 fbo’ 7
- —
g 107E — KM, 003 3 0.06[- B
o) g —k/M -0.01 | —Observed -
m - 7 | --Expected _ i
o i R ] | WExpected+ 1o ‘A _
102 Treeal = 0.04 | Expected+ 2¢ (" --ATLAS vy _
S w = L —ATLAS ee+up |
- ”J'Ldt 2142167 N e | \Ns=7TeV. /7 g CMSyy .
o e ILdt 1.08 fb” 0.0 —CDFyy+ee ]
107 E i — ---DOyy+ee 1
E uu JL dt=1 21 fb T i
u l 1 Ll L l ) - l § I N N T T N I 1 1 1 1 L l | | 1 L 1
0 2 04 0 6 08 1 12 14 1 6 1 8 [T2V] 8.5 0.6 0.7 0.8 1 1.2 141618 2 2.4
e
e m,, [TeV]

> Produce combined limits for G*
> Reinterpret dilepton G* @ NLO

95% CL Limit [TeV]
k/Mpl Value
0.01 0.03 0.05 0.1

G — vy 0.78 1.26 1.38 1.80
G — vyy/ee/up | 076 1.32 147 1.90

G — vy 0.80 1.30 143 1.85
G — vyy/ee/pp | 0.80 1.37 1.55 1.95

k-Factor Channel(s)
Value Used

> Probe 2D phase space in terms of
G* mass and coupling to SM fields

1.75

Accepted by Phys. Lett. B
arXiv:1112.2194
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Z’ and RS Graviton: dilepton (5 fb-)

> Very clean signatures:
> 2 isolated high p; ee or pp

> SM backgrounds:
> Zly — Il (NNLO)

> Dominant uncertainties:
> Theoretical: 20%
> Experimental: 4 to 6%

» Consistent with background only
> p-values of 13% (ee) and 82% (up)

Dominique Fortin

Events

Events

107 L L I T L} L] 1 L T L T I T
o * Data 2011

10°h ATLAS Preliminary CIZ/? a

5 [C]Diboson

10 det 49" g

B

10° =7TeV C1Z'(1500 GeV)

C1Z'(1750 GeV)

(]Z'(2000 GeV)

10%E
10

1k
107k
10°E
103 e

80100 200 300 1000 2000
m,. [GeV]

107 : - I
10° ATLAS Prellmlnary = 2011

5 [CJDiboson
10 det 50fb" Wi

4 EW+jets
10 =7 TeV Dqco

3 [JZ°(1500 GeV)
10 [(1Z(1750 GeV)
| 02 [C1Z'(2000 GeV)

1 03 ral 1 L — N
80100 200 300 1000 2000
m,, [GeV]



Z’ and RS Graviton: dilepton (5 fb-)

: : =1 =rEEnnA T
L e ERITA

] | Ay
\ — LA .'_..,_JUJ..‘.'_._.._
! Run Number: 190975,

Event Number: 26669226
Date: 2011-10-13, 23:34:58 CET

Muon: blue
Flectron:black
Cells:Tiles, EMC

= 0.65 TeV
= 0.58 TeV
Persin® 0.07 TeV
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Z’ and RS Graviton: dilepton (5 fb-)

o) C =TT " [ T" T "l T""*'[" o) _ I Y I L BB R
m% - ATLAS Preliminary ___ goected limit n% - ATLAS Preliminary ... gypected limit |
- T1F \s=7TeV Expected+ 1o s T1F \s =7 TeV Expected+ 1o 3
- Z— Expected + 2 - G* =l Expected + 20 3
107 ;_ — Observed limit 10" ;_ :S/tn,ltsf::(_j1"mn _;
= = kM, =005 3
- : — kM, =003 ]
102 102 — KM, =001
s T -3 :_ ........ _:
10 Eee:det:tl.be'1 --------- "’".‘ 10 E ........... ;
:uuZJ-L(Tt=5.0 b 1 | 1 N § N
4 1 i I T | TR T T | TR T T § TR 1 I T T 4 L 1 PR T . § TR S T | PR T T | TR S T | il
10 0.5 1 15 2 25 3 10 0.5 1 15 2 2.5 3
m [TeV] m [TeV]
> Observed mass limits in TeV: _
o Model Mass limit [TeV]
> m. >2.21TeV @ 95% ete u+#— e
> Mg.>2.16 TeV @ 95% for k/Mp, = 0.1 Zeor 207 (2.14) 1992.01) 2.21(2.26)
G* 203(2.05 190(1.92) 2.16(2.17)
ATLAS-CONF-2012-007
Eg¢ Z" models RS graviton

Model/Coupling | Z, Z, 2, 2, Z2; Z, |00I 003 005 0.1
Mass limit [TeV] | 176 178 184 184 190 196 | 091 145 171 2.16
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Large ED (ADD) : monojet

Large ED (ADD) : diphoton

UED :vyy + ET,miss

RS with k/M, = 0.1 : diphoton, m,,

RS with k/Mp, = 0.1 : dilepton, m,

RS with k/Mp, = 0.1 : ZZ resonance, my,

RS with g quK/gs=-0.20 St — 14X, HT + Eq s
di&ntum black hole (QBH) : My, F(x)

QBH : High-mass o, ,

ADD BH (M, /M, =3) : multijet, zp_, N,

ADD BH (Mqy /Mp=3) : SS dimuon, Ny, .
.............. ADD BH (My,, /M;=3) : leptons + jets, Zp
gqgqq contact interaction : Fx(mdijet)

qqll contact interaction : ee, uu combined, m,

Extra dimensions

ets

Cl

O Scalar LQ pairs ($=1) : kin. vars. in egjj, evjj

IR Scalar LQ pairs (£=1) : kin. vars. in uujj, uvjj

4" generation : Q Q,— WqWq

4" generation : U 0,—~ WbWb

. 4" generation : d d,— Wtwt

e Tl g = T AR < 1oloD 4 jotS +
: Excited quar(ks :y-jet resonance, m

Excited quarks : dijet resonance, m

Excited electron : e-y resonance, m

Excited muon : u-y resonance, m

Techni-hadrons : dilepton, Mo

Major. neutr. (LRSM, no mixing) : 2-lep + jets
Wg (LRSM, no mixing) : 2-lep + jets

* (DY prod., BR(I—f=—>uu)=1) : SS dimuon, m .
Axigluons : m;.,

Vector-like quark : CC, my,

yjet

Excit. ferm

H

Other

*Only a selection of the available mass limits on new states or phenomena shown

ATLAS Exotics Searches* - 95% CL Lower Limits (Status: La Thuile. 2012)

Mp (3=2)
Mg (GRW cut-off)
Compact. scale 1/R (SPS8)
Graviton mass
Graviton mass

Graviton mass
KK gluon mass
Mp (8=6)
Mp

Mp (5=6)
M, (6=6)
M, (5=6)

221Tev. Z'mass
215Tev. W'mass
660Gev 17 gen. LQ mass
essGev. 2" gen. LQ mass
350Gev. Q, mass
404GeV U, mass
480 Gev d, mass
420GeV. T mass (m(A) <140 GeV)
q* mass
11] 299TeV. Q* mass
2012-023] 0Tev. e* mass (for A = m(e*))
023] 1 w* mass (for A = m(u*))
p_/w; mass (m(pT/mT) - m(z;) = 100 GeV)
N mass (m(W n) =2TeV)
W g mass (m(N) < 1.4 GeV)

L=4.9-5.0 fb" (2011) [ATLAS-CONF-2012-016]

L=1.0 fb (2011) [arXiv:1108.1316]
L=1.0 fb™" (2011) [arXiv:1112.4828]
L=1.0 fb™" (2011) [Preliminary]
L=1.0 fb (2011) [arXiv:1202.3389]
L=1.0fb™' (2011) [1202.3076]
L=1.0 fb™" (2011) [Preliminary]
L=1.0 fb™ (2011) [arXiv:1109.4725]

H* mass
Axigluon mass
Q mass (couplingk,q =v/mg)

Q Imass (couplingxyq =v/mg)
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f Ldt = (0.03 - 5.0) fb”
Is=7TeV
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Search for heavy neutrinos (2.1 fb-)

8 2:3 ATLAS Preliminary j'—dt=2-1 fb” . oS
‘2 200 \s=7 TeV ;gixjt:ts(ﬂo entries)
3 180 Il Fake lepton(s)
160 -_l?ci)boson
140 Bagkground uncertainty
120 —HNEO
100 m\=0.3 TeV, Aa2=2 TeV
80 [ @4
60
d 40 ’
> Benchmark models: 20 @
> Lagrangian of effective operators (HNEO) = 15 }/ R
> Scan parameter-space for my, A\, and P e
- N» 7\ 05 ]
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My [TeV]
> Same signature and backgrounds < AR A AR AR AR
Z 120 - ATLAS Preliminary det=2-1 fo SS
a \s=7 TeV +Da'ta (268 entries) ]
% 2 W Z+jets
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» Observable: 5 oo E
. . . Background uncertainty ]
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Limits for W, and heavy neutrinos (2.1 fb-)
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Search for heavy vector-like quarks (1.04 fb-1)

) —
» Benchmark model: f AT = Weios
12000~ .
H . [ acl _ B Single Top
» Assume coupling to light quarks >10000:_fm=1.cw =TToV
. . . o r el Il Dibosen
> Single production dominates S sooof r1 g S E0genx o
g 6000f
. ; 4000f
> Signature: VLQ — Vq sooet
> CC: [+ MET + jet :
9 F
> NC: 2 + jet 7
= 08f
0.6E

0 200 400 ’600 800 1 ()'JO 1200
m(lepton £™ leading jet) [GeV)

> Backgrounds
> Z and W+jets
> Top + diboson events

4000 p—r—v———TF———F—"—r71 "+ 71T 7 T
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‘lllllllllllllllllll]lllllllllllllllllll
l lllllllllllllllllllllllllllllllllllllll

{‘Imlr. in.l

L}

\&} %\%\ AR “&\\\§

&\\

Data/ BG

0 200 400 600 800 1000 1200
m(lepton,lepton,leading jet) [GeV]

Dominique Fortin 2 TRIUMF



Search for heavy vector-like quarks (1.04 fb-1)

8 <L EEEEE LO Cross Section, ¥ =1
CANE T Expected 95% CL_upper limit
% - + 16 Uncertainty
a + 26 Uncertainty
= - Observed Limit
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ﬂEmz 3 s LO Cross Section, k=1
,3 C N Expected 95% CL_upper limit
rk + 16 Uncertainty
: : = + 20 Uncertainty
> No excess observed in either channels 5 | Observed Limi
> CC: my.o>0.90 TeV @ 95% s |
> NC: my o> 0.76 TeV @ 95% g [
1
] FoatLas 0 NGO
Submitted to Phys. Lett. B - J )
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