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Introduction



Who am I

> Daniel Werner

> 24 years (delayed cake soon)

> Office O1.348

Previous topics

> B.Sc.: top quark polarisation in trileptonic tZq

> Summer Student: Benchmarking stat. analysis in RooFit

> M.Sc.: Effetive Field Theory in ttZ and tZq

PhD topic

Measurement of γγ → τ+τ− in the electron-muon decay mode in proton-proton

collisions
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SMEFT Search in tt̄X



SMEFT-search in tt̄X

ttZ

> LO QCD process

> Final state:

3`, Emiss
T , 4 jets, 2b-tags

σtt̄Z = 860± 40± 40 fb [1]

tZq

> NLO EW process

> Final state:

3`, Emiss
T , 3 jets, 2b-tags

σtZq = 97± 13± 7 fb [2]
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Effective Field Theory

LSMEFT = LSM +
∑
i

ciOi

Λ2

g

g

t̄

t

Z
g t

Coefficients modifying the ttZ-vertex [3]:

cHt , c
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Figure: Dependency of different

processes on Wilson coefficients [4].
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Obtaining ntuples

TopCPToolkit

A Toolkit that uses common algorithms from the Combined Performance groups.

(Developed by the TopWG including top-specific algorithms)

Usage:

> Write a config file ( .yaml )

> Add custom algorithms (Advanced)

Adapt TutorialAlg .cxx and TutorialAlg .h

Add algorithm in config

> Run with options runTop_el.py

-i input filelist

-o output name

-t config name

DESY. | Introducing Myself | Daniel Werner | ATLAS-SM Meeting, 18.11.2024 Page 7 / 13

http://creativecommons.org/licenses/by/4.0/


Obtaining ntuples

TopCPToolkit

A Toolkit that uses common algorithms from the Combined Performance groups.

(Developed by the TopWG including top-specific algorithms)

Usage:

> Write a config file ( .yaml )

> Add custom algorithms (Advanced)

Adapt TutorialAlg .cxx and TutorialAlg .h

Add algorithm in config

> Run with options runTop_el.py

-i input filelist

-o output name

-t config name

DESY. | Introducing Myself | Daniel Werner | ATLAS-SM Meeting, 18.11.2024 Page 7 / 13

http://creativecommons.org/licenses/by/4.0/


Obtaining ntuples

TopCPToolkit

A Toolkit that uses common algorithms from the Combined Performance groups.

(Developed by the TopWG including top-specific algorithms)

Usage:

> Write a config file ( .yaml )

> Add custom algorithms (Advanced)

Adapt TutorialAlg .cxx and TutorialAlg .h

Add algorithm in config

> Run with options runTop_el.py

-i input filelist

-o output name

-t config name

DESY. | Introducing Myself | Daniel Werner | ATLAS-SM Meeting, 18.11.2024 Page 7 / 13

http://creativecommons.org/licenses/by/4.0/


Obtaining ntuples

TopCPToolkit

A Toolkit that uses common algorithms from the Combined Performance groups.

(Developed by the TopWG including top-specific algorithms)

Usage:

> Write a config file ( .yaml )

> Add custom algorithms (Advanced)

Adapt TutorialAlg .cxx and TutorialAlg .h

Add algorithm in config

> Run with options runTop_el.py

-i input filelist

-o output name

-t config name

DESY. | Introducing Myself | Daniel Werner | ATLAS-SM Meeting, 18.11.2024 Page 7 / 13

http://creativecommons.org/licenses/by/4.0/


Obtaining ntuples

TopCPToolkit

A Toolkit that uses common algorithms from the Combined Performance groups.

(Developed by the TopWG including top-specific algorithms)

Usage:

> Write a config file ( .yaml )

> Add custom algorithms (Advanced)

Adapt TutorialAlg .cxx and TutorialAlg .h

Add algorithm in config

> Run with options runTop_el.py

-i input filelist

-o output name

-t config name

-e max-events

–parton Activate parton level

–particle Activate particle level

–no-systematics Only run nominal

-d Use gdb debugger
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Event Selection

e+ jets, ee e+ jets, µµ µ+ jets, ee µ+ jets, µµ

Njet ≥ 3

Nbjet ≥ 1 at 85% Efficiency

Ne 3 1 2 0

Nµ 0 2 1 3

NOSSF ≥ 1 with |m`` −mZ | < 10GeV

SR ttZ SR t``q
CR

Diboson
CR

Fakes e
CR

Fakes µ

Nbjet > 1 = 1 = 1

Nfjet > 0 = 0

pT(`t) > 20 > 20 > 20 ≤ 20 ≤ 20

non-prompt
PDG-Id

== 11 == 13
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FastFrames

Framework based on RDataFrames:

> New columns calculated from existing ones

> Lazy evaluation of columns

> Use systematic variations if necessary

Usage:

> Histogramming

> Unfolding

> Custom reconstruction

event el_pt_NOSYS el_phi_NOSYS

’el_pt_NOSYS/1e3’
’el_pt_NOSYS*cos(

el_phi_NOSYS)’

1 42 000MeV 0

42GeV 42 000MeV

2 27 500MeV π/2

27.5GeV 0MeV

3 31 000MeV 0.455

31GeV 27 846MeV

4 . .

. .

...
...

...

...
...

Table: Example information depicted in the columnar format of RDataFrames.
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FastFrames

Framework based on RDataFrames:

> New columns calculated from existing ones

> Lazy evaluation of columns

> Use systematic variations if necessary

Usage:

> Histogramming

> Unfolding

> Custom reconstruction

event el_pt_NOSYS el_phi_NOSYS ’el_pt_NOSYS/1e3’
’el_pt_NOSYS*cos(

el_phi_NOSYS)’

1 42 000MeV 0 42GeV 42 000MeV

2 27 500MeV π/2 27.5GeV 0MeV

3 31 000MeV 0.455 31GeV 27 846MeV

4 . . . .
...

...
...

...
...

Table: Example information depicted in the columnar format of RDataFrames.
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Data - MC comparison
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Thank you for your attention!

Contact

Deutsches Elektronen- Daniel Werner
Synchrotron DESY daniel.werner@desy.de
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Object definitions

Object pT |η| Working Points

Electron ≥ 7GeV ≤ 2.47 MediumLH ID, Tight−VarRad Isolation

Muon ≥ 7GeV ≤ 2.5 Medium Reco, Tight−VarRad Isolation

Jet ≥ 25GeV ≤ 4.5 AntiKt Algorithm, NNJVT , DL1r btagger

Table: Object definitions used to create ntuples.
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Signal Regions
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Signal Regions
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EFT Fits
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Figure: EFT effects per bin for ttZ (top) and tZQ (bottom).
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