Workshop on Standard Model Effective Theory

Single Top In the SMEFT

Rhea Moutafis
July 11,2019



OVERVIEW

Introduction

SMEFT Basics

Relevant Operators
@errelated Uncertainities
Results

Conclusion



INTRODUCTION



INTRO

DUCTION

at LHC: production of new particles or
imprints via interferences & virtual effects

single top especially sensitive to electroweak
interactions

subset of top sector

—
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possibility to focus on the technical side

. constrain / main dim-6 operators
cerning single top with Skitter
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» effects of new heavy BSM particles:
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CORRELATED
UNCERTAINTIES



ATED UNCERTAINTIES

CORR

» theoretical: iIdentical predictions
— averaging (alternative nuisance
parameters, but we get too many)

» systematic: builld matrix of uncertainties,
write correlated ones In same column

» all handled with DataPrep
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Bounds at standard dataset & theory

all coefficients: 68% conf. int.
-------- all coefficients: 95% conf. int.
one coefficient: 68% conf. int.
-------- one coefficient: 95% conf. int.
---------------- reference (all coefficients): 95% conf. int.
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Bounds without kinematic distributions

c/A? [TeV?]

standard (all coefficients): 68% conf. int.
standard (all coefficients): 95% conf. int.
all coefficients: 68% conf. int.
all coefficients: 95% conf. int.
one coefficient: 68% conf. int.
one coefficient: 95% conf. int.
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c/A? [TeV?]

Bounds without measurements at 7 TeV
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standard (all coefficients): 68% conf. int.
standard (all coefficients): 95% conf. int.
all coefficients: 68% conf. int.
all coefficients: 95% conf. int.
one coefficient: 68% conf. int.
one coefficient: 95% conf. int.
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Bounds without NLO corrections

N standard (all coefficients): 68% conf. int.
'> - | eeeaaaaa standard (all coefficients): 95% conf. int.
[ 8 | all coefficients: 68% conf. int.
- - | mmmmeee- all coefficients: 95% conf. int.
—_— — one coefficient: 68% conf. int.
C\l< N e one coefficient: 95% conf. int.
S~ B -
&) 6 L !
B -: ] : :
B X :
2 5 !
- : I: 1 u T 1
BEEEE Y l | : { X, -
0 ‘*."‘.""?"?"? “““ - 0+ ?”1?3+
KX . : Do
B ) ;
3 3,1 CO,O
Cia Ciw Cow Coq Co b Caq Qq

L5



B | S

Bounds without order O(A™) terms

a B —————— standard (all coefficients): 68% conf. int.
'> I T T standard (all coefficients): 95% conf. int.
) 3 - T all coefficients: 68% conf. int.
— — e all coefficients: 95% conf. int.
—_— — r ———— one coefficient: 68% conf. int.
C\l< B - one coefficient: 95% contf. int.
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CONCLUSION
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* new: correlated uncertainties
* s-channel important!

* distributions do not seem to change anything,
/ leV-data has small impact

* NLO corrections very important,
O(A"-4) not so much

SNicSlIGSTin perfect asreement with SIMF&:
5 times more accurate than literature!

* |looking forward to merging datasets :)
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s—channel single top production at 7 TeV
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tW production at 7 TeV
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tZ production at 13 TeV
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w2 contribution of each measurement
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