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Introduction
• Introduction of a super partner for each SM particle

• May resolve unanswered questions from the SM:
• Hierarchy problem
• Nature of dark matter
• Unification of fundamental forces at GUT scale

• Due to the role of the top-quark in loop-corrections
to the Higgs mass, the superpartners of the 3rd

generation quarks (the top-squark and bottom-squark) 
are of high importance
• Depending upon the squark masses, they may be produced at 

an appreciable rate at the LHC 

3G SUSY motivations
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Introduction

• Fantastic performance of both the LHC and the 
ATLAS detector for Run 2

• 139 fb-1 of data collected, good for physics 
analysis, with an excellent data taking 
efficiency of > 95%

• Total average number of interactions per bunch 
crossing of 33.7 

The ATLAS detector
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Overview

• Many new results focusing on complex sparticle decays, 
investigating difficult regions of the SUSY phase space, 
and reinterpreting SM measurements

• Search for top squarks in events with a Z-boson (139fb-1)

• Search for 3-body decays of top squark pairs (139fb-1)

• Measurement of top-quark pair spin correlations (36.1fb-1)

• Search for bottom squarks in final states containing Higgs 
bosons (139fb-1)
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Figure 1: Left: a diagram illustrating the stop decay via the 3-body mode, which is referred to as t̃1 ! bW �̃0
1. One

of the W bosons is assumed to decay leptonically. SUSY particles are shown as red lines. In this diagram, the
charge-conjugate symbols are omitted for simplicity. Right: Illustration of the preferred stop decay modes in the
plane t̃1- �̃0

1 mass plane. The neutralino is assumed to be the lightest supersymmetric particle.

In this search a set of event selections are defined, referred to as the signal region (SR), in order to58

discriminate between the signal and background processes. Two di�erent analysis techniques are employed59

in the definition of the SR, which are referred to as ‘cut-and-count’ and ‘shape-fit’. The former is based on60

counting events in a single region of phase space and is used for discovery scenarios. For the latter, the SR61

is split into multiple bins in a discriminating variable, where the single-bin SR is a subset of the shape-fit62

SR. The shape-fit improves the exclusion power by utilising di�erent signal-to-background ratios in the63

various bins.64

The background process after the signal selections is dominated by tt̄. The tt̄ background is estimated65

by building dedicated control regions (CRs) enhanced in the tt̄ process, making the analysis more robust66

against potential mis-modelling e�ects in simulated events as well as reducing the uncertainties in the67

background estimate. The background modelling as predicted by the fit is tested in a validation region68

(VR). The tt̄ background is then simultaneously normalised in data using a likelihood fit for the SR with its69

associated CR.70

3 ATLAS detector and data collection71

The ATLAS experiment [44] at the LHC is a multi-purpose particle detector with almost 4⇡ coverage in72

solid angle around the interaction point.3 It consists of an inner tracking detector (ID) surrounded by a73

superconducting solenoid providing a 2 T axial magnetic field, electromagnetic, hadronic calorimeters,74

and a muon spectrometer (MS), which is based on three large air-core toroidal superconducting magnets.75

The ID provides charged-particle tracking in the range |⌘ | < 2.5. During the LHC shutdown between Run76

1 (2010–2012) and Run 2 (2015–2018), a new innermost layer of silicon pixels was added [45], which77

improves the track impact parameter resolution, vertex position resolution and b-tagging performance [46].78

3 ATLAS uses a right-handed coordinate system with its origin at the nominal interaction point (IP) in the centre of the detector
and the z-axis along the beam pipe. The x-axis points from the IP to the centre of the LHC ring, and the y-axis points
upwards. Cylindrical coordinates (r, �) are used in the transverse plane, � being the azimuthal angle around the z-axis. The
pseudorapidity is defined in terms of the polar angle ✓ as ⌘ = � ln tan(✓/2). The transverse momentum, pT, is defined with
respect to the beam axis (x–y plane).
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Figure 1: Diagrams for the top squark pair production processes considered in this analysis: (a) t̃1 ! t �̃
0
2 with

�̃0
2 ! h/Z �̃

0
1 decays, and (b) t̃2 ! Zt̃1 with t̃1 ! b f f

0 �̃0
1 decays.

Lead/liquid-argon (LAr) sampling calorimeters provide electromagnetic (EM) energy measurements with52

high granularity. A hadron (steel/scintillator-tile) calorimeter covers the central pseudorapidity range53

(|⌘ | < 1.7). The end-cap and forward regions are instrumented with LAr calorimeters for both EM and54

hadronic energy measurements up to |⌘ | = 4.9. The muon spectrometer surrounds the calorimeters and is55

based on three large air-core toroidal superconducting magnets with eight coils each. The field integral of56

the toroids ranges between 2 and 6 T·m across most of the detector. The muon spectrometer includes a57

system of precision tracking chambers and fast detectors for triggering. A three-level trigger system is58

used to select events. The first-level trigger is implemented in hardware and uses a subset of the detector59

information to reduce the accepted rate to at most nearly 100 kHz. This is followed by two software-based60

trigger levels that together reduce the accepted event rate to 1 kHz on average depending on the data-taking61

conditions.62

3 Data set and simulated event samples63

The data were collected by the ATLAS detector during the LHC Run-2 (2015–2018) with a peak64

instantaneous luminosity of L = 2.1 ⇥ 1034 cm�2s�1, resulting in a mean number of additional pp65

interactions per bunch crossing (pile-up) of hµi = 34. Data quality requirements are applied to ensure66

that all subdetectors were operating at nominal conditions, and that LHC beams were in stable-collision67

mode. The integrated luminosity of the resulting data set is 139 fb�1. The uncertainty in the combined68

2015-2018 integrated luminosity is 1.7%. It is derived from the calibration of the luminosity scale using69

x-y beam-separation scans, following a methodology similar to that detailed in Ref. [24], and using the70

LUCID-2 detector for the baseline luminosity measurements [25].71

Monte Carlo (MC) simulated event samples are used to aid in the estimation of the background from72

SM processes and to model the SUSY signal. The choices of MC event generator, parton shower and73

hadronisation, the cross-section normalisation, the parton distribution function (PDF) set and the set of74

tuned parameters (tune) for the underlying event of these samples are summarised in Table 1. More details75

of the event generator configurations can be found in Refs. [26–29]. For production of top quark pairs76
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1 Introduction20

Supersymmetry (SUSY) [1–6] provides an extension of the Standard Model (SM) that solves the hierarchy21

problem [7–10] by introducing partners of the known bosons and fermions. In R-parity-conserving22

models [11], SUSY particles are produced in pairs and the lightest supersymmetric particle (LSP) is23

stable and provides a candidate for dark matter [12, 13]. The superpartners of the SM bosons (the Wino,24

Bino and Higgsinos) mix to form the observed neutralinos ( �̃0
1,2,3,4) and charginos ( �̃±1,2). For a large25

selection of models, the LSP is the lightest neutralino ( �̃0
1 ). Naturalness considerations suggest that the26

supersymmetric partners of the third-generation quarks are light [14, 15]. Under this assumption, the27

lightest bottom-squark (b̃1) and lightest top squark (t̃1) mass eigenstates1 could be significantly lighter28

than the other squarks and the gluinos. As a consequence, b̃1 and t̃1 could be pair-produced with relatively29

large cross-sections at the Large Hadron Collider (LHC). Depending on the mass hierarchy considered, it30

is possible that the b̃1 and t̃1 could decay with Higgs bosons in the final state, allowing the Higgs boson31

to be used as a probe for new physics.32

This paper presents a search for the pair production of bottom-squarks decaying to the LSP via a complex33

decay chain containing the second lightest neutralino ( �̃0
2 ), and the SM-like Higgs boson (h): b̃1 ! b+ �̃0

234

and subsequently �̃0
2 ! h+ �̃0

1 . Such a decay hierarchy is predicted in minimal supersymmetric extension35

of the SM (MSSM) [16, 17] models, with h taken to be the lightest of the neutral bosons introduced in36

the MSSM. When the LSP is bino-like and the �̃0
2 is a wino-higgsino mixture, the branching ratio (B) of37

�̃0
2 ! h + �̃0

1 is enhanced with respect to the other possible �̃0
2 decays. The Higgs boson mass is taken38

to be 125 GeV. The decay into a pair of b-quarks is assumed to be SM-like (B = 58% [18]), although it39

could be enhanced or reduced in the MSSM.40
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Figure 1: Graphical representation of the SUSY signal targeted by this analysis. Bottom-squarks are produced in
pairs and subsequently decay to b �̃0

2 with B = 100%. The two �̃0
2 particles decay to h �̃0

1 also with B = 100%.

This search is interpreted within simplified model scenarios [19, 20] and Figure 1 illustrates the targeted41

model. In the first set of models, already considered in Run 1 by the ATLAS collaboration [21], the mass42

of the �̃0
1 is fixed at 60 GeV. The bottom-squark and �̃0

2 masses vary in the ranges 250–1600 GeV and43

200–1500 GeV, respectively. The assumption on the �̃0
1 mass is motivated by dark matter relic density44

measurements and might be favoured in Higgs-pole annihilation scenarios [22] where m�̃0
1
' mh/2. The45

1 The scalar partners of the left-handed and right-handed chiral components of the bottom quark (b̃L,R) or top quark (t̃L,R) mix
to form mass eigenstates for which b̃1and t̃1are defined as the lighter of the two states.
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Search for top squarks in events with a Z-boson

• Search for top squarks in final states containing at least 
one Z-boson

• Two scenarios considered, 

"̃# → " %&'( with, %&'( → )/ℎ %&#(

"̃' → )"̃# with, "̃# → ,--′ %&#(, a new signature for ATLAS

• Final states with at least 3 leptons, containing a same-
flavour opposite sign (SFOS) lepton pair in the Z-mass 
window

Signal model targeted ATLAS-CONF-2019-016
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Figure 1: Diagrams for the top squark pair production processes considered in this analysis: (a) t̃1 ! t �̃
0
2 with

�̃0
2 ! h/Z �̃

0
1 decays, and (b) t̃2 ! Zt̃1 with t̃1 ! b f f

0 �̃0
1 decays.

Lead/liquid-argon (LAr) sampling calorimeters provide electromagnetic (EM) energy measurements with52

high granularity. A hadron (steel/scintillator-tile) calorimeter covers the central pseudorapidity range53

(|⌘ | < 1.7). The end-cap and forward regions are instrumented with LAr calorimeters for both EM and54

hadronic energy measurements up to |⌘ | = 4.9. The muon spectrometer surrounds the calorimeters and is55

based on three large air-core toroidal superconducting magnets with eight coils each. The field integral of56

the toroids ranges between 2 and 6 T·m across most of the detector. The muon spectrometer includes a57

system of precision tracking chambers and fast detectors for triggering. A three-level trigger system is58

used to select events. The first-level trigger is implemented in hardware and uses a subset of the detector59

information to reduce the accepted rate to at most nearly 100 kHz. This is followed by two software-based60

trigger levels that together reduce the accepted event rate to 1 kHz on average depending on the data-taking61

conditions.62

3 Data set and simulated event samples63

The data were collected by the ATLAS detector during the LHC Run-2 (2015–2018) with a peak64

instantaneous luminosity of L = 2.1 ⇥ 1034 cm�2s�1, resulting in a mean number of additional pp65

interactions per bunch crossing (pile-up) of hµi = 34. Data quality requirements are applied to ensure66

that all subdetectors were operating at nominal conditions, and that LHC beams were in stable-collision67

mode. The integrated luminosity of the resulting data set is 139 fb�1. The uncertainty in the combined68

2015-2018 integrated luminosity is 1.7%. It is derived from the calibration of the luminosity scale using69

x-y beam-separation scans, following a methodology similar to that detailed in Ref. [24], and using the70

LUCID-2 detector for the baseline luminosity measurements [25].71

Monte Carlo (MC) simulated event samples are used to aid in the estimation of the background from72

SM processes and to model the SUSY signal. The choices of MC event generator, parton shower and73

hadronisation, the cross-section normalisation, the parton distribution function (PDF) set and the set of74

tuned parameters (tune) for the underlying event of these samples are summarised in Table 1. More details75

of the event generator configurations can be found in Refs. [26–29]. For production of top quark pairs76
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Figure 1: Diagrams for the top squark pair production processes considered in this analysis: (a) t̃1 ! t �̃
0
2 with

�̃0
2 ! h/Z �̃

0
1 decays, and (b) t̃2 ! Zt̃1 with t̃1 ! b f f

0 �̃0
1 decays.

Lead/liquid-argon (LAr) sampling calorimeters provide electromagnetic (EM) energy measurements with52

high granularity. A hadron (steel/scintillator-tile) calorimeter covers the central pseudorapidity range53

(|⌘ | < 1.7). The end-cap and forward regions are instrumented with LAr calorimeters for both EM and54

hadronic energy measurements up to |⌘ | = 4.9. The muon spectrometer surrounds the calorimeters and is55

based on three large air-core toroidal superconducting magnets with eight coils each. The field integral of56

the toroids ranges between 2 and 6 T·m across most of the detector. The muon spectrometer includes a57

system of precision tracking chambers and fast detectors for triggering. A three-level trigger system is58

used to select events. The first-level trigger is implemented in hardware and uses a subset of the detector59

information to reduce the accepted rate to at most nearly 100 kHz. This is followed by two software-based60

trigger levels that together reduce the accepted event rate to 1 kHz on average depending on the data-taking61

conditions.62

3 Data set and simulated event samples63

The data were collected by the ATLAS detector during the LHC Run-2 (2015–2018) with a peak64

instantaneous luminosity of L = 2.1 ⇥ 1034 cm�2s�1, resulting in a mean number of additional pp65

interactions per bunch crossing (pile-up) of hµi = 34. Data quality requirements are applied to ensure66

that all subdetectors were operating at nominal conditions, and that LHC beams were in stable-collision67

mode. The integrated luminosity of the resulting data set is 139 fb�1. The uncertainty in the combined68

2015-2018 integrated luminosity is 1.7%. It is derived from the calibration of the luminosity scale using69

x-y beam-separation scans, following a methodology similar to that detailed in Ref. [24], and using the70

LUCID-2 detector for the baseline luminosity measurements [25].71

Monte Carlo (MC) simulated event samples are used to aid in the estimation of the background from72

SM processes and to model the SUSY signal. The choices of MC event generator, parton shower and73

hadronisation, the cross-section normalisation, the parton distribution function (PDF) set and the set of74

tuned parameters (tune) for the underlying event of these samples are summarised in Table 1. More details75

of the event generator configurations can be found in Refs. [26–29]. For production of top quark pairs76
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• SR1A & SR1B: "̃# model with either large (1A) or small (1B) 
∆0( %&'(, %&#()
• Requiring many jets, and at least one b-jet

• SR2A & SR2B: "̃' model with large (2A) or small (2B) 
∆0( %&'(, %&#()
• Requiring looser jet and, b-jet requirements, but high ET
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Search for top squarks in events with a Z-boson

• The dominant backgrounds for all regions of the analysis 
are ! ̅!# and multi-boson production (predominantly $#) 
with additional contributions from fake and non-prompt 
(FNP) leptons

• The dominant backgrounds are estimated in dedicated 
CRs (orthogonal to the SRs due to either the b-jet 
multiplicity,  ET

miss or lepton pT requirements) and 
validated in orthogonal VRs

• The FNP background is estimated using the matrix 
method, and validated in dedicated VRs.  

• The main systematic uncertainties arise from the 
modelling of the ! ̅!# and diboson backgrounds

Background estimation ATLAS-CONF-2019-016
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Search for top squarks in events with a Z-boson

• No significant excesses are found in any of the SRs, and 95% CL limits are placed in both of the signal scenarios 
considered 

Results ATLAS-CONF-2019-016
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• In the "̃# scenario the exclusion is up to 1.1TeV 
depending upon the mass hierarchy considered. 
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• A ML technique was developed to distinguish the top 
squark signal from the ! ̅! background

• The NN uses 13 inputs (such as: njets, nb-jets, mT, mbl
min...) 

to define the discriminator.

• The SR defined as a 1L high ET
miss region, with many (≥ 4) 

jets, at least 1 b-jet and a selection on the output 
discriminator

Search for 3-body decays of top squark pairs

• Search for top squarks (!̃$ → ! &'$() in final states with 1 
lepton multiple jets and large ET

miss

Signal model targeted ATLAS-CONF-2019-017
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Figure 1: Left: a diagram illustrating the stop decay via the 3-body mode, which is referred to as t̃1 ! bW �̃0
1. One

of the W bosons is assumed to decay leptonically. SUSY particles are shown as red lines. In this diagram, the
charge-conjugate symbols are omitted for simplicity. Right: Illustration of the preferred stop decay modes in the
plane t̃1- �̃0

1 mass plane. The neutralino is assumed to be the lightest supersymmetric particle.

In this search a set of event selections are defined, referred to as the signal region (SR), in order to58

discriminate between the signal and background processes. Two di�erent analysis techniques are employed59

in the definition of the SR, which are referred to as ‘cut-and-count’ and ‘shape-fit’. The former is based on60

counting events in a single region of phase space and is used for discovery scenarios. For the latter, the SR61

is split into multiple bins in a discriminating variable, where the single-bin SR is a subset of the shape-fit62

SR. The shape-fit improves the exclusion power by utilising di�erent signal-to-background ratios in the63

various bins.64

The background process after the signal selections is dominated by tt̄. The tt̄ background is estimated65

by building dedicated control regions (CRs) enhanced in the tt̄ process, making the analysis more robust66

against potential mis-modelling e�ects in simulated events as well as reducing the uncertainties in the67

background estimate. The background modelling as predicted by the fit is tested in a validation region68

(VR). The tt̄ background is then simultaneously normalised in data using a likelihood fit for the SR with its69

associated CR.70

3 ATLAS detector and data collection71

The ATLAS experiment [44] at the LHC is a multi-purpose particle detector with almost 4⇡ coverage in72

solid angle around the interaction point.3 It consists of an inner tracking detector (ID) surrounded by a73

superconducting solenoid providing a 2 T axial magnetic field, electromagnetic, hadronic calorimeters,74

and a muon spectrometer (MS), which is based on three large air-core toroidal superconducting magnets.75

The ID provides charged-particle tracking in the range |⌘ | < 2.5. During the LHC shutdown between Run76

1 (2010–2012) and Run 2 (2015–2018), a new innermost layer of silicon pixels was added [45], which77

improves the track impact parameter resolution, vertex position resolution and b-tagging performance [46].78

3 ATLAS uses a right-handed coordinate system with its origin at the nominal interaction point (IP) in the centre of the detector
and the z-axis along the beam pipe. The x-axis points from the IP to the centre of the LHC ring, and the y-axis points
upwards. Cylindrical coordinates (r, �) are used in the transverse plane, � being the azimuthal angle around the z-axis. The
pseudorapidity is defined in terms of the polar angle ✓ as ⌘ = � ln tan(✓/2). The transverse momentum, pT, is defined with
respect to the beam axis (x–y plane).
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Figure 1: Left: a diagram illustrating the stop decay via the 3-body mode, which is referred to as t̃1 ! bW �̃0
1. One

of the W bosons is assumed to decay leptonically. SUSY particles are shown as red lines. In this diagram, the
charge-conjugate symbols are omitted for simplicity. Right: Illustration of the preferred stop decay modes in the
plane t̃1- �̃0

1 mass plane. The neutralino is assumed to be the lightest supersymmetric particle.

In this search a set of event selections are defined, referred to as the signal region (SR), in order to58

discriminate between the signal and background processes. Two di�erent analysis techniques are employed59

in the definition of the SR, which are referred to as ‘cut-and-count’ and ‘shape-fit’. The former is based on60

counting events in a single region of phase space and is used for discovery scenarios. For the latter, the SR61

is split into multiple bins in a discriminating variable, where the single-bin SR is a subset of the shape-fit62

SR. The shape-fit improves the exclusion power by utilising di�erent signal-to-background ratios in the63

various bins.64

The background process after the signal selections is dominated by tt̄. The tt̄ background is estimated65

by building dedicated control regions (CRs) enhanced in the tt̄ process, making the analysis more robust66

against potential mis-modelling e�ects in simulated events as well as reducing the uncertainties in the67

background estimate. The background modelling as predicted by the fit is tested in a validation region68

(VR). The tt̄ background is then simultaneously normalised in data using a likelihood fit for the SR with its69

associated CR.70

3 ATLAS detector and data collection71

The ATLAS experiment [44] at the LHC is a multi-purpose particle detector with almost 4⇡ coverage in72

solid angle around the interaction point.3 It consists of an inner tracking detector (ID) surrounded by a73

superconducting solenoid providing a 2 T axial magnetic field, electromagnetic, hadronic calorimeters,74

and a muon spectrometer (MS), which is based on three large air-core toroidal superconducting magnets.75

The ID provides charged-particle tracking in the range |⌘ | < 2.5. During the LHC shutdown between Run76

1 (2010–2012) and Run 2 (2015–2018), a new innermost layer of silicon pixels was added [45], which77

improves the track impact parameter resolution, vertex position resolution and b-tagging performance [46].78

3 ATLAS uses a right-handed coordinate system with its origin at the nominal interaction point (IP) in the centre of the detector
and the z-axis along the beam pipe. The x-axis points from the IP to the centre of the LHC ring, and the y-axis points
upwards. Cylindrical coordinates (r, �) are used in the transverse plane, � being the azimuthal angle around the z-axis. The
pseudorapidity is defined in terms of the polar angle ✓ as ⌘ = � ln tan(✓/2). The transverse momentum, pT, is defined with
respect to the beam axis (x–y plane).
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Search for 3-body decays of top squark pairs

• The main background is di-leptonic ! ̅! where one lepton is “lost” (not reconstructed/identified) or a tau-lepton is present 
in one branch of the ! ̅! decay 

• The background is estimated in a 1L CR, orthogonal to the SR due to the selection on the NN discriminator, and the 
modelling is validated in a VR, which is also orthogonal due to the selection on the discriminator

• The modelling of the ! ̅! background is the main uncertainty

Background estimation ATLAS-CONF-2019-017
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Search for 3-body decays of top squark pairs

• No excesses above the post-fit background expectation are found. When performing the exclusion fit a 
multi-bin fit is used, with 10 bins for NN discriminator values between [0.65:1]   

Results ATLAS-CONF-2019-017
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Measurement of top-quark pair spin correlations

• Reinterpretation of the SM dileptonic ! ̅! spin correlation 
measurement (36.1fb-1) in the context of !̃$ → ! &'$( decays

• Targets the uncovered region of the simplified model phase 
space, with small ∆* !̃$, &'$( and * !̃$ ~* !

• For top-pair production, the leptons contain the parent spin 
information and are correlated

• For top squark pair production there is no correlation 
between the decay products 

Signal model targeted arXiv:1903.07570
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Measurement of top-quark pair spin correlations

• A 2D fit is performed in Δϕ and Δη, allowing both the SM ! ̅! prediction and the SUSY signal strength 
parameters to vary to fit the observed data

Results arXiv:1903.07570
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• SRA – large ∆" #$%, '()* in both mass scenarios. 
• SRB – small ∆" #$%, '()* in the ∆" '()*, '(%* =130GeV 

scenario 
• SRC – small ∆" #$%, '()* in the " '(%* =60GeV scenario
• Depending upon the SR, either higgs reconstruction 

algorithms, meff, or the Object-based ET
miss significance 

are used.

Search for bottom squarks in final states containing Higgs bosons

• Search for bottom squark production with Higgs bosons 
in the final states, #$% → $ '()* with '()* → ℎ '(%*

• Two mass hierarchy assumptions are considered, either: 
∆" '()*, '(%* =130GeV or " '(%* =60GeV  

• Final states containing  0L, large ET
miss, high jet and high 

b-jet multiplicity are considered

Signal model targeted ATLAS-CONF-2019-011
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Search for bottom squarks in final states containing Higgs bosons

• The main background in the SRA and B regions is ! ̅! pair production, whilst in the SRC the main 
background is Z+jets with a sub-dominant contribution from ! ̅!

• Three ! ̅! CRs are defined, orthogonal to the SRs due to the lepton multiplicity selection
• One Z+jets CR is defined, again orthogonal to the SRs due to the 2-lepton selection used 
• The background modelling is subsequently validated in 0L VRs. 

Background estimation ATLAS-CONF-2019-011
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Search for bottom squarks in final states containing Higgs bosons

• No significant excesses over the post-fit SM expectations are found
• A multi-bin fit is performed in bins of the meff variable for the SRA region, and in bins of the ET

miss significance variable for 
the SRC region

• The main uncertainty arises from the modelling of the ! ̅!, and Z+jets backgrounds 

Results ATLAS-CONF-2019-011
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Conclusion

• Presented a first look at the most recent full Run 2 
3G SUSY results from ATLAS

• Unfortunately, no significant excesses above the SM 
yet!

• However many other searches are currently in 
progress and are approaching completion

• Stay tuned! 

Summary
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Appendix
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Search for top squarks in events with a Z-boson
Results ATLAS-CONF-2019-016
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Measurement of top-quark pair spin correlations
SM-Only Fit arXiv:1903.07570
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