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search for s-channel resonances
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results

> combination

— threshold + boosted analysis
(optimized for different M ; range)

> limits @ 95% CL

— topcolor Z' (width 1.2%): 1.49 TeV
— topcolor Z' (width 10%): 2.04 TeV
— KK gluon: 1.82 TeV

» publication

CMS-TOP-12-017
accepted by JHEP
arXiv: 1209.4397

Matthias Komm - Top Quark: pair spectrum, cross section & coupling

2

oy 10
2
m
3

., 10
©
x
£
-

- 1
)
o
o
|

10"

2

= 10
2
(a1
x

« 10
X
o)
=
=

— 1
| .
O
o
o
-

—
Q

CMS, 4.4-5.0fb™ (s =7 TeV

<threshold |boosted>

\ — Expected (95% CL)
N e Observed (95% CL)
\\ — - 7' 10.0% width
k [ | Expected+ 1s..
[ ] Expected+ 2 s.d.

N
TR N Ll

05 1 1.5 2 2.5 3

M, [TeV]

CMS, 4.4-5.0 fb™, (s =7 TeV

— Expected (95% CL)
----- Observed (95% CL)
== KK Gluon

~ [ ] Expected+1s.d.
\\ D Expected + 2 s.d.

\""?\

M, [TeV]

Slide 3



single top t-channel: O

> motivation

!
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— train Boosted Descision Tree for signal 1 tag 200F- E
and background separation 1005 E
— use 2 signal and 4 control regions (electron/muon) O e e 04 o Al

— blinded signal regions, understand background first BDT output
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results

> BDT

O-ch, = 66.6 + 4.0 (stat.) £ 3.3 (syst.) "33 (theor.) & 1.5 (lum.) pb

» combination

Thoch, = 672+ 6.1 pb (BDT analysis + neutral network analysis + cut-based analysis)

— less than 10% uncertainty

— well compatible with SM

> constraintonV
|V, | = 1.020 = 0.046 (exp.) % 0.017 (theor.)

p 092 < |Vy| <1 @95% CL

» publication

CMS-TOP-11-021
accepted by JHEP
arXiv: 1209.4533
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top quark coupling structure

» polarized top quarks in single top quark t-channel production

g -» top quark spin basis

V } top quark
spin analyzers

g y
_.-==zm====="7anomalous top quark couplings
> effective SM extension PR 4! (in SM:V,=V,, V,=g,=g,=0)
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- e
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top quark spin asymmetries

> differential cross section

simulated coupling scenarios W|th WHIZARD

T T T T T T T T
work in progress

events

\
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300 —
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200 ] N
- i pp~1 cx=cx(V,.Vi 8., &%)
100, =
04 08060402 '002040608 1
cos 0 (spectator quark, muon)
> observables
— asymmetry:
N (cos0>0)—N(cos0<0) 1
AS = ——p.Cy P sensitive to anomalous couplings
* N(cos0>0)+N(cos0<0) 2 PBx Ping

— spin basis B: spectator quark, beamline

— spin analyzer X: muon, bottom quark, neutrino
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analysis strategy

> Boosted Decision Tree

— select purest single top t-channel data

— input variables: sets of 5,10,15,...100 most uncorrelated to angular distributions
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» unfolding

1 0

— correct for detector & acceptance effects

— method: TUnfold

— regularize for minimal bin-by-bin correlations

work in progress
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- W+light jets
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Diboson
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measurement procedure

simulated background WHIZARD anomalous

samples coupling samples

BDT construct response
discriminator matrix

pseudo experiments estimate
/ within sys. + stat. regularization
uncertainties

distribution for
asymmetry

I

probability

unfolding

calculate asymmetry

unfolded , generated
_a Neyman construction g

asymmetry asymmetry
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optimization

> best BDT cut value

200

100

8 700 e aams
§ - - work in progress -
o 600:— gl =
500 E

B . ]

400 _ E
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300— E

0

-1 -08-06-04-02 0 0204 06 08 1
BDT out

> best BDT (5,10,15,...100)

— perform measurement
for all BDTs at
their best cut values

— best result with BDT
trained with 70 variables

and working point of 0.075
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uncertainty

tradeoff between

stat. & sys. uncertainties
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top quark spin asymmetries

exemplary Neyman construction:
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VL=1.0, VR=1.0
gL=0.0, gR=0.0

VL=1.0, VR=0.5
gL=0.0, gR=0.0

VL=1.0, VR=0.0
gL=1.0, gR=0.0

VL=1.0, VR=0.0
gL=0.5, gR=0.0

VL=1.0, VR=0.0
gL=0.0, gR=0.5

VL=1.0, VR=0.0
gL=0.0, gR=0.0

unc. belt

- uncertainty belt through max 68% quantiles
among all simulated coupling scenarios,
- only discrete coupling scenarios tested

P> conservative estimation

expected asymmetries in spectator
basis for 1.17 b ' from 2011:

spin analyzer

0.49

—0.19 —0.17

0.117°0%

7
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I I m I t S without expected top with expected top quark

quark spin asymmetries spin asymmetries
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> already sensitive to V. V. g, with 1.17 fb~' from 2011
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conclusion

> resonance search

— stringent limits on benchmark models (Z', KK gluon)

arXiv: 1209.4397

» single top quark t-channel cross section

— uncertainty <10%

— tight constraint: 0.92 < |V4,| <1

arXiv: 1209.4533

» top quark spin asymmetries

— insight into Wtb-coupling structure
— new analysis strategy & optimization

— sensitive to anom. couplings
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