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° Rare Top Quark decays

Outline
- R = B(t to Wb)/B(t to Wq) (CMS)
- Flavor-Changing Neutral Current (FCNC) in top decays (ATLAS + CMS)
- Baryon Number Violating (BNV) top decays (CMS)

° Resonances
- Z' to ttbar in all hadronic (CMS)
- Z' to ttbar in | + jets (ATLAS + CMS)
“W' to tb (ATLAS + CMS) Only 2013 results!
-T* to tg (CMS)
- Anomalous production in SS dileptons, resonances (ATLAS)

Non-exhaustive review!

other non resonant states
s, non resonant (ATLAS)

° Vector-Like Quarks

jet channel: T to Ht to (bb)t (ATLAS)
nd >=1 b-jet channel: Tto Wb (ATLAS)
annel: Tto Zt & B to Zb (ATLAS)

multi-lepton channels (CMS)
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Measurement of R = B (t to Wb) / B(t to Wq) withq-b,s, <

B(t— Wb) _ | Vo |2
Bit—=Wgq) |Vol|*+|Vi|?+|Via|?

SM predicfion: R= - 0-99830f3;38838 [‘I ]

Indirect test of SM, which predicts: || Vin| = 099914605001l  [1]

Tension with SM from (D] |R = 0.90£0.04 (stat.+syst)| [Re = 0.867905 (stat) 555 (syst)] [2]
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Search for FCNC in t to Zq wihq-u,

Highly suppressed in the SM by GIM mechanisms [B(t — Zq) is O(10*)] [3]

Enhanced in R-parity violating SUSY [4], top color assisted technicolor [5] models to [O(10~*)f

Measurement in the trilepton channel: Data-driven background:
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No excess found and 95% C.L.

limit set with CLs method:

|B(t — Zq)l <

7 TeV analyses:

CMS Phys. Lett. B718 (2013) 1252
ATLAS Phys. Lett. B712 (2012) 351-369




Sequh fOI‘ FCNC in |' |'0 C(U)H with H to gamma-gamma

Quark-singlet model (QS) [6-8], 2HDM of type | with explicit flavour conservation (FC-2HDM), or
2HDM of type Il, like MSSM [9-15], 2HDM without explicit flavour conservation (2HDM-III) [16-23]

Process SM QS 2HDM-IIT FC-2HDM MSSM tt — (cH)(Wb) —
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Search for Baryon Number Violating top decays

Small BNV can arise from non-perturbative effects in the SM [24]

t — be™ (t — bue)

Recent studies point to BNV top decays [25]

Signature: 1 lepton + 5 jets + no MET

t — bou™ (t — bc;u_)l

Cross check on MET modelling
from Z () + 4 jets events

Events /5 GeV

EMs® [GeV]

QCD background data-driven estimate:

—_

Nocp = RN~ —fyemiia )y | from MC

)= i ===

2 results (20 fb' at 8 TeV):

| 95% CL Upp. lim. | Exp. lim. | 68% exp. lim. range |

Muon ch. 0.0016 0.0029 [0.0017, 0.0042]
Electron ch. 0.0017 0.0031 [0.0018, 0.0045]
Combined 0.0015 0.0029 [0.0016, 0.0042]




ATLAS
ttbar resonances in all hadronic 7 TeV analysis

JHEP 01(2013) 116

CMS Simulation, Vs = 8 TeV

Highly boosted topologies - 2 fat jets in the final state:

—— 2 TeV RS Gluon

Top-tagging criteria:

- 3 or 4 subjets / % oo

—— QCD multijet

- Fatjet mass within [140, 250] GeV oors
- Minimum pair-wise subjet mass > 50 GeV 0.005

v b b by Ly T
0 50 100 150 200 250 300 350
Jet Mass (GeV/c?)

QCD background model from inversion of pair-wise mass cut: :

Anti top-tagged jet  Probe jet

CMS Preliminary, {s =8 TeV, 19.6 b’
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ttbar resonances in | + jets

: : : Boosted analysis
Two regimes are investigated and then merged: 4

- No isolation requirement
on the lepton, instead:

Threshold analysis

- Background parametrization AR (lepton, closest jet)

- Morphing for signal model OR

p*!(lepton, closest jet) > 25GeV

- Both analyses use chi? sorting for: jet assignement and neutrino disambiguation
- Both analyses apply a binned likelihood fit to the invariant mass to extract limits

Cross section exclusions at 95% C.L.

Mass exclusi

[26] <2.1TeV <194pb <0.029 pb




ttbar resonances in | + jets
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- Boosted and
resolved channels
considered

- KK-gluon (15.3% witdth) [28]

7 TeV analysis

Phys. Rev. D 88,
012004 (2013)
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W'to tb

Theory motivations: Little Higgs, Extra Dimensions,
Extended Technicolor, L-R Symmetry [29 - 33]

- Limits on the general couplings (left-handed

component implies mixing with SM) [34]
- M, > 2.03 TeV for right-handed W'

Vis :
ifj K .
2\/—8sz7#( (1+’T)+“ff(1 Y)W fj+He.
CMS Prellmlnary 19 6 fb at 'E 8 TeV
— T T |
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—
W'to tb

- Two categories: 2 jets 2 b-tags, 3 jets 2 b-tags ‘2 1
- Boosted Decision Tree discrimination g
- Limits valid for the theoretical model (same as CMS) [34]: 3 ATLAS Preliminary |

I Ldt=14.31" ys=8TeV |

V.
. o= ’ 5 ’ - T £
L=—F Y (9k, 1+ 7)) + g7, (L =) W + e

———— Expected exclusion

. 95% C.L. exclusion
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Fermi-like function
modelling the SM sources

T* to top + gluon
Result given for spin 3/2 RS T* [35]

M., > 794 GeV

Number of Events / 50 GeV/c®

10°

107

CMS Preliminary 2012 19.6 fb' (s=8TeV
T L
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[Fitting uncertainty

* Observed data B
.1‘ Signal (Ml‘ =750 GeV) ]
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Mass(top + gluon)
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SEETESESSS—SISRR————NNNN————————————————
Search of T, , in SS dilepton

T, ,top partners of exotic charge [36 - 39]

Top-agging as in § [ CMSPrefiminary "' 0@ T

Z' analysis W 196f'at 's=8TeV Dww: i

+ I —R .

W tagging: 1o SeTeHTHM B W .

- 2 subjets 8:_ Egﬁ%rge MisID_:

- M within [60, 130] GeV 7 155800 Gev)]

A M e ]

al- _
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2_— -

___________________________________________ 0: ﬂ/.};; 1 [ ]
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b' [40] T, B Vector-like Quarks [41], 4 top quark production [42], d 'I h
slguons [43 - 49], UED [50], positively charged top pair [51, 52] SS e pto n sed rC es
Selection:

- exactly 2 SS leptons (and Z veto for SF) BR{b—>wk)=1

-2 jets M > 720 GeV 0.9- JLdt: 1431, 5=8TeV
= Gt IeGSt ] b'tqg bl e [ -QS%CLobeervedexclusion

- MET > 40 Gev 08; wanmms 95% CL expected exclusion
“H_ > 550 GeV :

T ‘ T T T | T T T ‘ T T T
ATLAS Preliminary

my, [TeV]

Il

L

..................
.......
-------
e
.t
P
.
....
K

N > 590 GeV
o« e . (singlet)

Optimization:
-H, > 650 GeV
for b' and VLQ searches T (singlet)

-H. > 650 GeV and at least 2 btags

for 4 top enhancement 0 02 04 06 08 1
- Positive charge leptons BF(b’ — Wt)
for 2 positively charged top quark production

> 540 GeV

Non resonant re (pair production)

. 4 top quark - Exchange of heavy prevalently

particles via s- and t-channels

95% C.L. upper limit
a(pp — tith) [fb] ICl/A” [TeV~~]
Model Expected 1o range | Observed Observed

Standard Model 43-89 85 —
29-61 59 15

95% C.L. upper limit
a(pp — 1) [pb] ICI/A= [TeV~7]
Chirality configuration | Expected 1o range | Observed Observed
Left-left 0.14-0.28 0.19 0.092
Left-right 0.15-0.30 0.20 0.271
Right-right 0.15-0.32 0.21 0.099

Contact interaction
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Search for T Vector-Like Quark

-T (singlet or doublet) to bW, tH and tZ [53] in single lepton channel and >= 2 b-tags: focusing on T to Ht to (bb)t

me=400Gev ~ ATLAS Preliminary
Vs=8TeV, J-Ldl=14.31b"

- Fit SF of ttbar + LF and ttbar + HF for HT < 700 GeV

=== 95% CLexpected exclusion

- Backgrounds from Matrix Method and W charge asymmetry

95% CL observed exclusion

O a5 0 1 VORISR oy X SU@doublet @ SUR)singlet

mg = 500 GeV

- Log-Likelihood Ratio as test-statistics R
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Search for t' Chiral 4™ Gen. & T Vector-Like Quarks

- Single-lepton and 1 >= b-jet: focusing on T to Wb

ATLAS Preliminary
s=8TeV, _[ Ldt=143f"

TT — WheX

- Complementary to previous analysis: >= 6 jets and >= 3 b-tag

= 05% CL expected sxchusion
F=i=E 05% CLobserved axclusion
+ SU[2) doublet @ 5U[2) singlet

- Backgrounds from Matrix Method and W charge asymmetry

. . . o ge my =330 GeV
- Log-Likelihood Ratio as test-statistics g,
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Search for t' Chiral 4™ Gen. & T Vector-Like Quarks

- Single-lepton and 1 >= b-jet: focusing on T to Wb

ATLAS Preliminary
5=8TeV, J Ldt=143f"

TT — WhaX

]
o
T

- Complementary to previous analysis: >= 6 jets and >= 3 b-tag

o
T
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=
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- Backgrounds from Matrix Method and W charge asymmetry

BR(T — H1)

- O
]

- Log-Likelihood Ratio as test-statistics
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O —
Search for T & B Vector-Like Quark

Di-lepton and >= 2 b-tags: focusing on T to Zt & B to Zb - doublet (*)

M

> 645 GeV > 725 GeV

(*): T of an (X, T) doublet or B of an (B, Y) doublet
with X(+5/3) and Y(-4/3)

No significant signal-like excess observed in
the invariant mass distribution :

> m,=400Gev ATLAS Preliminary
V5=8TeV, j Ldt=1431"

--- 85% CL expected exclusion
SSEZ 5% CLobsarved exclusion
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Search for T & B Vector-Like Quark

Di-lepton and >= 2 b-tags: focusing on T to Zt & B to Zb - doublet (*)

M

> 645 GeV > 725 GeV

(*): T of an (X, T) doublet or B of an (B, Y) doublet
with X(+5/3) and Y(-4/3)

No significant signal-like excess observed in

%- & m,=amGev  ATLAS Preliminary
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o o 5 n.G o = .
the invariant mass distribution : 1 o o, JLa-taan
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Search for T & B Vector-Like Quark

exclusion limits

BR(B — Hb)

ATLAS Preliminary
Status: Leplon-Phofon 2013
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Inclusive search for T Vector-Like Quark

CMS preliminary {s=8TeV 19.6 b

BR(bW) Limits computed
1

Single-lepton, OS and SS dileptons and tri-lepton channels

using bayesian

- Instrumental backgrounds such as non-prompt and e
statistics

charge mis-identified are estimated from data

- BDT discriminant used for single-lepton channel based on:
Jet multiplicity, btag multiplicity, H,, missing p_, lepton p,, p. of the 3
jet & p_ of the 4" jet

[A3D] yuwry ssepy yaend) I pardadxy

, CMS preliminary  (s=8 TeV 19.6 fb! 1 1
éw 1 . data BR(tZ) BR(tH)
5 . .
H1og e+=3 jets/>1 W-jet [ other backgrounds
10°F [ K p— . )
g [Juncertainty CMS preliminary Ys=8TeV 19.6 fb

--- TT 800 GeV (x100) BR(bW)

Observed Exclusion
Limits are between:

M. > 782 GeV
M, > 687 GeV

750

1 I 0.\5 I I 1 1 ‘i
BDT Discriminant

3
[A2D] yuwry ssepy yiend) I, PAAIISqO

1 ' 0 1
BR(tZ) BR(tH)




Summary

R = B(t to Wb) / B(t to Wq) CMS R =1.023 +0.036/-0.034 R>0.945 (R <=1)
R = B(t to Wb) / B(t to Wq) CMS |V, | =1.011 +0.01 8/-0.017 (CKM unitarity) |V, | > 0.972 (CKM unitarity)
FCNC CMS B(t to qZ) < 0.07%
BNV CMS B(t to bue/becm) < 0.15 %
FCNC ATLAS B(t to cH) < 0.83%
Topcolor Z' (10% width) CMS M > 2.3 TeV (hadronic analysis) M > 2.7 TeV (semilep. analysis)
Topcolor Z' (1.2% width) CMS M > 1.6 TeV (hadronic analysis) M > 2.1 TeV (semilep. analysis)
KK-gluon (mass dependent width) CMS M > 1.8 TeV (hadronic analysis) M > 2.5 (semilep. analysis)
Topcolor Z' (1.2% width) ATLAS M > 1.8 TeV (semilep. analysis)
KK-gluon (15.3% width) ATLAS M > 2 TeV (semilep. analysis)
W' to tb CMS M > 2.03 TeV (righthanded)
W'to tb ATLAS M > 1.84 TeV (righthanded) M > 1.74 TeV (left-handed)
T* CMS M > 0.794 TeV
T5/3 CMS M >0.770 TeV
b' ATLAS M > 0.720 TeV
T CMS M > 0.782 TeV (singlet)
T ATLAS M > 0.670 TeV (singlet) M > 0.790 TeV (doublet)
B ATLAS M > 0.645 TeV (singlet) M > 0.725 TeV (doublet)
Other non-resonant ATLAS M(sgluon) > 0.800 TeV M(KK mass) > 0.900 TeV
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Measurement of R = B (t to Wb) / B(t to Wq) withq-b,s, <

_B(t—Wb) _ | Vis |*
Bt We) |V |*+ | Vis [P+ | Via |”

SM prediction: R = (.9983079-:00006 []]

Indirect test of SM, which predicts: || Vi| = 09991460 0%l  [1]

Tension with SM from |R = 0.90 + 0.04 (stat.+syst.)| Ry = O.86J_r8ﬁ%(stat)fg:gg(syst) [2]

o . CMS simulation, ys=8 TeV
Strategy in the dilepton channel: 3 E T T T T E
T eu events =
2 - model =
g 00— . —
. o - (pseudo-data) =
. © = =
PLR to determ[ne the B owp -
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200 =
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Measurement of R = B (t to Wb) / B(t to Wq) withq-b,s, <

PLR quing info account signql purif)ll Upper Gnd IOwer endpoini's OF ’rhe conﬁdence infervcﬂ
misassignement and probability of on R using the Feldman-Cousins frequentist approach
b-tagging as a function or R based on a likelihood ratio ordering principle
CMS preliminary, (s=8 TeV, | L=16.7 fb” .
< O L S B By B S S I T CMSprelImlnary,'f§=BTeV,_[L=1ﬁ.?|b‘
o3 . £ ooes<n<10s8 1 3 (= T !
< 450 ] 13 2 b 99.79% CL |
A - E Ik 95% GL !
- 3 ] @ 0'85_-63% cL i
35 o 3 S o7k !
3 T = |
35 [ lcombined 3 :I:_ 08E !
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150 = 03F .
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Measured R Measured R

% CL

Under the hypothesis
of CKM matrix unitarity

0.036
R = 1.023+0%%

|Vi| = 1.01170017 (stat+syst) V| >0.972



Search for FCNC in t to Zq wihq-u,

Highly suppressed in the SM by GIM mechanisms [B(t — Zq) is O(10*)] [3]

Enhanced in R-parity violating SUSY [4], top color assisted technicolor [5] models to [O(10~*)f

Measurement in the trilepton channel: Data-driven background:

S [T Prelmndy AAREAAS S 1OF G Promndy o] N
@10- 195m'?1mq£‘a%Tev D?j:q ] % - 1957 at (5=8TeV D?jt:q . all NVV
5 3 lbtag | = I Neewc
w w
NObtag
No excess found and 95% C.L.

limit set with CLs method:

|B(t — Zq)l <

7 TeV analyses:

CMS Phys. Lett. B718 (2013) 1252
ATLAS Phys. Lett. B712 (2012) 351-369




—_—
Search for Baryon Number Violating top decays

Small BNV can arise from non-perturbative effects in the SM [6]

: . t — bae™ (t — bue)
Recent studies point to BNV top decays [7]

t — bou™ (t — bc;u_)||

Signature: 1 lepton + 5 jets + no MET Cross check on MET modelling

from Z () + 4 jets events

Likelihood approach based on the following equations:

> S00F T RN RRRE R i
g E —4— Dat
§aoo- ¢ - ]
w Lo Bl W +jets
1 eZ(BR 1 el (BR o
Newp = (Nc-Bbs - sz:k) ; x tst( ) + B x Spw(BR) | Nick oot 't I
P 1+ crwely(BR) EEE(BR) 14 e }(BR) E:BW(BR) ; —
cis€l (BR) Gowelh, (BR) TR
s
100_# i* -
€x = 2BR(1 — BR)egyy i + (1 — BR)%€dy spr + BR 5wy sy f %, T
% ‘2'0' ' ‘4'0‘ ‘ ‘6'0' T80 100 120 140 nust) SO
BT [GeV]

event yield in the BASIC selection

e to the normalization



Search for Baryon Number Violating top decays

QCD background data-driven estimate:
i [ from DATA . —

Muon channel | Electron channel

2012 results (20 fb' at 8 TeV):

| Quantity [Systematic uncertainty (%) | Systematic uncertainty (%) ||
; - o 5% . 1 By [— T —
| | 95% CL Upp. lim. ‘ Exp. lim. | 68% exp. lim. range ‘ s | —— >0 >0 |
Muon ch. 0.0016 0.0029 [0.0017, 0.0042] €fnv.sm 12 12
Electron ch. 0.0017 0.0031 [0.0018, 0.0045] elnv.sm 17 17
Combined 0.0015 0.0029 [0.0016, 0.0042] eBnv BNy 15 15
' efaNV,BNV 15 15
iy 12 12
3y 12 12
€Ny 15 15
| ‘ 95% CL Upp. lim. ‘ Exp. lim. ‘ 68% exp. lim. range ‘ 14 14
Muon ch. 0.0076 0.0044 [0.0028, 0.0057] o |
Electron ch. 0.0072 0.0054 [0.0035, 0.0087] Nick — 3 0___—
Combined 0.0067 0.0041 [0.0027, 0.0060] oW 8 8
Og 15 15




ATLAS

Z' to ttbar in all hadronic |77V anayss
JHEP 01(2013) 116

Highly boosted topologies - 2 fat jets in the final state: o A

0.04%— 3

Top-tagging criteria: mgw/ B E
- 3 or 4 subjets e
c 0.025

- Fat-jet mass within [140, 250] GeV 2 ook g
- Minimum pair-wise subjet mass > 50 GeV = oot .
0.01 =

P ol b b L TS B
0 50 100 150 200 250 300 350
Jet Mass (GeV/c?)

QCD background model from inversion of pair-wise mass cut:

. CMIS Fl'rellimilnalry, {E:IB :I'e\ll, 1?.6|fb’1| —————s
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(O] B B s it

o ——— 1 TeV RS KK gluon
L e ——— 2 TeV RS KK gluon
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Z' to ttbar in all hadronic

o 1 o
Topcolor narrow (1.2%) resonance [8] Topcolor wide (10%) resonance [8]
P _ 1

5 1o SMSPrlmnany (S B TRk A8 . ChSPreliminary(s=gTev. to6f'
= ) 3 g
= "’fw'_d‘:‘ Zam Limit . e 10% Width Z' 7
1 Observed Limit 7 = 10 vmmssn Expected Limit =
_ 1 I + 1o | T Observed Limit 3
™ g $20| Z'x 1.3, 1% Width g -N “‘ s ]
T E S T:pconr "> 1.3, = "-~ [ z+20 T

F = === Topcolorz'x1.3, 1.2% Width ] T ~ = === Topcolor Z'x 1.3, 10% Width f
a L (Harrls, et. al.} m S po 1y I M > 2 3 T V
a » > ] T & - (Harris, et. al.) . e
T . g 1 - '
S wl - My >1.6TevV] e o e z
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£ €
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@ i SRy 10 B RETOR
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o T200” a0 To08 e 5000 2200 08 5509 50000 107 iAo oo
Z' Mass (GeV/c?) 7' Mass (GeV/c?)

KK-gluon (width function of mass) [9]

CMS Preliminary, s = 8 Tev, 19 6 fb!
1—|—v—[ T

RS Gluon o
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(Agashe, et. al.)
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f enhancements (i.e. top forward-
rge asymmetry) in ttbar mass spectrum
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Z' to ttbar in | + jets

Two regimes are investigated and then merged:

Threshold analysis Boosted analysis
- No isolation requirement

- Background parametrization
on the lepton, instead:

- Morphing for signal model
AR(lepton, closest jet)

OR

p‘fl(lepton,closest jet) > 25GeV

- Both ent and neutrino disambiguation

ariant mass to extract limits

n the base of the exp. sensitivity




Z' to ttbar in | + jets

Topcolor narrow (1.2%) resonance [8]

CMS, L= 19.6 b, {5 =8 TeV

7' with 1.2% Decay Width

10@—

10

Upper Limit o, x B [pb]

— Expected (85% CL)
----- Observed (95% CL)
— = Z'1.2% width

|:| Expected + 1 s.d.
[ Expected+2 5.d.

CMS, L = 19.6 i, {5 = 8 TeV KK Gluon
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- E
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M, >2.1TeV

Topcolor wide (10%) resonance [8]

CMS, L =19.6 ", /s =8 TeV

" with 10% Decay Width

ﬁ NN — Expectad (35% CL)
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Cross section exclusions at 95% C.L.
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7 TeV analysis

Z' to ttbar in | + jets submitied fo PRD

- Boosted and resolved channels considered

!\‘—Q|20:IIII|IIII|IIII|IIII|IIII|IIIIIIII
£. 48  ATLAS Preliminary Simulation
> - {s=8 TeV
S 16 u + jets, combined
S 14F = L + jets, boosted
E = 19F — e + jets, combined
w e e + jets, boosted
10
8
o —
6F
4E
of e
: ".I..'I‘;I 1 | 1 1
05

e + p Channel Boosted Resolved
Prediction 5600 £ 1200 | 283000 + 39000
Data 5122 280251

arXiv:1305.2756

- Bumphunter scan taking into account LEE

> 8 T T T T | T T T T ‘ T T T T | T T T T ‘ T T T T | T T T T | T T T T
o 10" EATLAS Preliminary - Data -5x Z (1.5 TeV)
\ 107 J‘ Ldt=14.2 fb1 th —5x gKK (2.0 TeV)
0 10° [ Mutti-jets  [[]W+jets

(]CJ 10° [Jother Backgrounds

\T 10t Vs=8TeV

S 05 bilerrger R
m) 0 0.5 1 1.5 2 2.5 3 3.9

mie* [TeV]

cant excess was found



7 TeV analysis

Z' tO ﬂ'bCII‘ in I + iets submitted to PRD

- KK-gluon (15.3% witdth) [10] arXiv:1305.2756
Mass (TeV) | ox BR [pb] | Obs. (pb) | Exp. (pb) | =1 (pb) | +1c (pb)

g 8TV " Obs. 95% CL upper limit 0.50 82. 9.62 6.73 2.15 14.1
® O [racan T Exp. 95% CL upper limit 0.60 45. 479 3.48 0.813 6.98
T F Bee o unoenamy M oy 2.0 TeV 0.70 25. 3.48 1.84 0.436 3.90
AR S — Kaluza-Klein gluon (LO) g(KK) 0.80 15. 1.66 1.19 0.262 237
& ATLAS Preliminary 0.90 8.8 0.948 0711 0.165 1.60
o 1.00 55 0.561 0.529 0.125 111
© 115 28 0.394 0.329 0.100 0.720
1.30 1.5 0.282 0.221 0.081 0.464
1.60 050 | 0.204 0.134 0.052 0.296
1.80 026 | 0.149 0.109 0.041 0.237
e 2.00 014 | 0.153 0.097 0.036 0.209
0® ! e > 25 225 0067 | 0218 0.089 0.036 0.203
G Mass [TeV] 2.50 0.035 | 0.152 0.080 0.035 0.196

Mass (TeV) | ox BR x1.3 [pb] | Obs. (pb) | Exp. (pb) | —lo(pb) | +1c (pb)

E  Fe-ste T Obs.95% CLupperlimit | 0.50 23. 5.30 4.99 1.50 10.7
2 OFjLasant o DL nt Y 0.75 5.6 217 1.00 0.249 1.87
Nowfp Exp-2 o ncerainy o 1 1.00 1.6 0.406 0.335 0.091 0.674
% ATLAS Preliminary ] 1.25 0.57 0.187 0.160 0.064 0.323
e ! 1.50 2.1x107! 0.148 0.096 0.041 0.198
. 1.75 0.087 0.066 0.030 0.137
2.00 3.9x1072 0.078 0.055 0.023 0.117
2.25 0.078 0.045 0.021 0.103
1 | 2.50 6.9x1073 0.081 0.035 0.017 0.081
7 mass [Tev] 3.00 1.5%10-3 0.083 0.019 0.010 0.053
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W'to tb

Theory motivations: Litlle Higgs, Extra Dimensions, Extended Technicolor, L-R Symmetry [11 - 15]
- MW, > 2.03 TeV for right-handed W' |

- and in addition limits on the general couplings
(lefi-handed component implies mixing with SM) [16] |

- Two categories:
2 jets 2 b-tags
3 jets 2 btags

. Vis,

J— ’y . . . . . [
- Fgwfi'l’#(“ﬁﬁ(l +9°) +af (1= 7°))W' fj + He, | - Boosted Decision Tree discrimination
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W'to tb

- Limits valid for the theoretical model (same as CMS) [16]:

Vi

i #5 i (G, (1 + 7)) + g, (1= Y)W + he.

E E‘ L ‘ L ‘ L ‘ L | L |E — E‘ T T T 7T ‘ T T T 7 | T T T 7 | T 1T 1 T | LI ‘E
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Fermi-like function
modelling the SM sources

T* to top + gluon
Result given for spin 3/2 RS T* [17]

M., > 794 GeV

Number of Events / 50 GeV/c®

10°

107

CMS Preliminary 2012 19.6 fb' (s=8TeV
T L
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T
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[Fitting uncertainty

* Observed data B
.1‘ Signal (Ml‘ =750 GeV) ]

(electron channel)
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SS dilepton searches

T5/3 top partners of exotic charge [18 - 21] | b' [22] T, B Vector-like Quarks [23],
4 top quark production [24], slguons [25 - 31],
| UED [32], positively charged top pair [33, 34]

Top-tagging as in Z'

analysis | -
+ Selection:
W tagging: | - exactly 2 SS leptons (and Z veto for SF)
- 2 subjets | -2 jets
- M within [60, 130] GeV - at least 1 btag
| |- MET> 40 Gev
| ss0Gey
g 7 CMs Prefiminary ' .
o 19.6f"at s =8 ToV | | Optimization:
o | -H_> 650 GeV

10%¢]

for b' and VLQ searches

10°= + Observed Limit

o Expected Limit

L [ ]Expected Limit + 16

- [ Expected Limit £+ 2¢

- — Signal Cross-Section

-H. > 650 GeV and at least 2 b-tags

or 4 top enhancement

10* ive charge leptons

ositively charged top quark production

JJJ_U_UJ_A_AJJJ_AJ_LI_IJJJJJ_LUJJ_AJJJ_LIJ_LI_IJ_LUL_‘JJ_LLI
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SS dilepton searches

a LT T TrTTr T T T
= ! E ATLAS Preliminary 3 S ;
=3 - ] o B ATLAS Preliminar
= C det: 143" Vs=8TeV Mb- > 720 GeV E L S y
g 107 = ED 0.9 ILdt: 1431 (s=8TeV
% ; ; E - 95% CL observed exclusion
X L : : i (.8 =+==== 95% CL expected exclusion
© ! ; L
10°=  BR(b~>WE)=1 B E :
B iég > ] B (singlet) > 590 Gev 0.7-
[ Expected limit at 95% CL : 'ﬁ: | L
1 0-3 | —%— Observed I.im.il ! — 0 6;
E [ Expected limit £ 16 , = R
E [] Expected limit + 2 : E T (singlet) > 540 Gev -
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7| 1 ‘ Il Il Il 1 ‘ Il Il Il 1 | Il Il Il 1 | \: 1 \E Il | Il 1 Il Il | Il 1 Il Il ‘ Il |7 0_57
0.4 0.5 0.6 0.7 0.8 0.9 1 L
0.4 -
0 0.2 04 0.6 0.8 1
Non resonc >air production) BF(b’ —> W)

- Exchange of heavy ' prevalently

varticles via s- and t-channels

95? CL. upper limit . - 95% C.L. upper limit
o(pp — tith) [fb] ICl/ A~ [TeV™] o(pp — 1) [pb] [CI/AT [TeV—]
Model Expected 10 ranee | Observed Observed Chirality configuration | Expected 1o range | Observed Observed
(=
Left-left 0.14-028 0.19 0.092
Standard Model 43-89 85 - Left-right 0.15-0.30 0.20 0.271
Contact interaction 29-61 59 15 Right-right 0.15-0.32 0.21 0.099




O —
Search for Vector-Like t' Quark

t' (singlet or doublet) to bW, tH and tZ [35] in single lepton channel

me=400Gev ~ ATLAS Preliminary
Vs=8TeV, J-Ldl=14.3fb"

Fit SF of ttbar + LF and ttbar + HF for HT < 700 GeV

==mms 95% CL expected exclusion

95% GL observed exclusion

Backgrounds from Matrix Method and W charge asymmetry

% SU(2) doublet @ SU(2) singlet
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