
Constraining EFT operators in the 
Top sector using ATLAS data

Partikeldagarna 2018
17 October 2018

Nabila Shaikh

 1



!2

EFT for new physics 

 

- Many searches for new particles from BSM theories
- Unfortunately we have not found a new particle 
- Constraining EFT operators another way to look for 

new physics - complementary way to search for new 
physics
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EFT for new physics 

 

- EFT (Effective field theory) is an low energy 
approximative theory that do not introduce new 
degrees of freedom below the cut-off energy 
scale  

- It is a way to introduce new physics that does 
not require new particles at energies we are 
probing in experiments today

⇤
<latexit sha1_base64="eLhQH4F8Bu+eQO9/esrGQwybAdU=">AAAB73icbVA9T8MwFHwpX6V8FRhZLFokpirpAmwVLAwMRSJQ1EaV4zitVduJbAepivorWBgAsfJ32Pg3uG0GaDnJ0ununvzehSln2rjut1NaWV1b3yhvVra2d3b3qvsH9zrJFKE+SXiiOiHWlDNJfcMMp51UUSxCTh/C0dXUf3iiSrNE3plxSgOBB5LFjGBjpcd678ZmI1zvV2tuw50BLROvIDUo0O5Xv3pRQjJBpSEca9313NQEOVaGEU4nlV6maYrJCA9o11KJBdVBPlt4gk6sEqE4UfZJg2bq74kcC63HIrRJgc1QL3pT8T+vm5n4PMiZTDNDJZl/FGccmQRNr0cRU5QYPrYEE8XsrogMscLE2I4qtgRv8eRl4jcbFw3vtllrXRZtlOEIjuEUPDiDFlxDG3wgIOAZXuHNUc6L8+58zKMlp5g5hD9wPn8AMbWPiw==</latexit><latexit sha1_base64="eLhQH4F8Bu+eQO9/esrGQwybAdU=">AAAB73icbVA9T8MwFHwpX6V8FRhZLFokpirpAmwVLAwMRSJQ1EaV4zitVduJbAepivorWBgAsfJ32Pg3uG0GaDnJ0ununvzehSln2rjut1NaWV1b3yhvVra2d3b3qvsH9zrJFKE+SXiiOiHWlDNJfcMMp51UUSxCTh/C0dXUf3iiSrNE3plxSgOBB5LFjGBjpcd678ZmI1zvV2tuw50BLROvIDUo0O5Xv3pRQjJBpSEca9313NQEOVaGEU4nlV6maYrJCA9o11KJBdVBPlt4gk6sEqE4UfZJg2bq74kcC63HIrRJgc1QL3pT8T+vm5n4PMiZTDNDJZl/FGccmQRNr0cRU5QYPrYEE8XsrogMscLE2I4qtgRv8eRl4jcbFw3vtllrXRZtlOEIjuEUPDiDFlxDG3wgIOAZXuHNUc6L8+58zKMlp5g5hD9wPn8AMbWPiw==</latexit><latexit sha1_base64="eLhQH4F8Bu+eQO9/esrGQwybAdU=">AAAB73icbVA9T8MwFHwpX6V8FRhZLFokpirpAmwVLAwMRSJQ1EaV4zitVduJbAepivorWBgAsfJ32Pg3uG0GaDnJ0ununvzehSln2rjut1NaWV1b3yhvVra2d3b3qvsH9zrJFKE+SXiiOiHWlDNJfcMMp51UUSxCTh/C0dXUf3iiSrNE3plxSgOBB5LFjGBjpcd678ZmI1zvV2tuw50BLROvIDUo0O5Xv3pRQjJBpSEca9313NQEOVaGEU4nlV6maYrJCA9o11KJBdVBPlt4gk6sEqE4UfZJg2bq74kcC63HIrRJgc1QL3pT8T+vm5n4PMiZTDNDJZl/FGccmQRNr0cRU5QYPrYEE8XsrogMscLE2I4qtgRv8eRl4jcbFw3vtllrXRZtlOEIjuEUPDiDFlxDG3wgIOAZXuHNUc6L8+58zKMlp5g5hD9wPn8AMbWPiw==</latexit><latexit sha1_base64="eLhQH4F8Bu+eQO9/esrGQwybAdU=">AAAB73icbVA9T8MwFHwpX6V8FRhZLFokpirpAmwVLAwMRSJQ1EaV4zitVduJbAepivorWBgAsfJ32Pg3uG0GaDnJ0ununvzehSln2rjut1NaWV1b3yhvVra2d3b3qvsH9zrJFKE+SXiiOiHWlDNJfcMMp51UUSxCTh/C0dXUf3iiSrNE3plxSgOBB5LFjGBjpcd678ZmI1zvV2tuw50BLROvIDUo0O5Xv3pRQjJBpSEca9313NQEOVaGEU4nlV6maYrJCA9o11KJBdVBPlt4gk6sEqE4UfZJg2bq74kcC63HIrRJgc1QL3pT8T+vm5n4PMiZTDNDJZl/FGccmQRNr0cRU5QYPrYEE8XsrogMscLE2I4qtgRv8eRl4jcbFw3vtllrXRZtlOEIjuEUPDiDFlxDG3wgIOAZXuHNUc6L8+58zKMlp5g5hD9wPn8AMbWPiw==</latexit>



!4

EFT for new physics 

 

- EFT Lagrangian can be written (ignoring the 
dimension 5 operators that only involve leptons and 
Higgs fields)

L = LSM +
X

i

ci
⇤2

Oi + ...
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- The operators of interest in the top sector:

eH = i�2H
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where
[1]  arXiv:1205.4231v1
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Coupling between top and Z

 

- Not all dimension 6 operators are involved in all the 
physical processes

- In our analysis we are only interested in the ones 
that affect the top-Z couplings

- A promising way to constrain these operators is to 
study the scattering process of Wt ! Wt
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[1]  arXiv:1205.4231v1
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Why Wt scattering?

 

There are a few advantages of using Wt scattering to constrain EFT 
operators between the top quark and Z boson[1]:

1. The ttWj process have a same sign lepton final state which is a 
rare state in SM

2. The amplitude of Wt scattering increases with the square of 
energy,    , while ttZ increases with   if the top-Z couplings 
differ from the SM.  
Ztt coupling is of interest since this can be affected by new 
physics as opposed to the Zbb coupling. Zbb coupling has been 
measured at LEP (with high accuracy) to the SM value.

[1]  arXiv:1205.4231v1
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ttWj analysis

 

- The analysis is in the starting 
phase
- One of the most important 
task is to estimate the fake 
lepton background from heavy 
flavour jets - the main 
background for the analysis

This plot uses unblinded data from 
2015 and 2016   
https://cds.cern.ch/record/2639674
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ttWj analysis
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ttWj analysis current tasks

 

-We are in the progress of assessing different 
methods for the estimation the EFT operators.

- Two metods: Neural networks or a more traditional 
Likelihood 

-We are also currently working on the fake lepton 
background estimation and the charge flip 
background estimation
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Thank you!
 


