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Why the Top-sector?

• Couples the strongest to the Higgs → Top-sector 
influences Higgs-sector and vice-versa.


• The LHC is a top-factory → wealth of data to be explored.


• Many BSM models modify the Top-sector: Light Top 
partners in SUSY/Composite Higgs, etc.



Why now?

• Existing top-fits:

• TopFitter collaboration: 1512.03360, 1612.02294, 1901.03164

• SMEFiT collaboration: 1901.05965


• What we can do:

• Including ATLAS and CMS 13 TeV differential measurements

• Studying the impact of NLO predictions

• Detailed study of degeneracies

• More honest treatment of theoretical uncertainties

• Systematic study of the impact of correlated uncertainties (see Rhea’s 

talk)
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• Light quarks considered massless (Yukawa=0)
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qi)(ū3�µu3)

<latexit sha1_base64="2nCgPzm85giricyVbMC3430/6T8="></latexit>

tt̄ T`Q/m+iBQM
<latexit sha1_base64="QB0OTYpP0iMecdUzezOArJqrBuw="></latexit>

bBM;H2 t T`Q/m+iBQM
<latexit sha1_base64="l77Qjcm4ggltLB5uBRjRosNceZU="></latexit>

tt̄ T`Q/m+iBQM
<latexit sha1_base64="QB0OTYpP0iMecdUzezOArJqrBuw="></latexit>

bBM;H2 t T`Q/m+iBQM
<latexit sha1_base64="l77Qjcm4ggltLB5uBRjRosNceZU="></latexit>

tt̄tt̄

tt̄bb̄

tZ

tt̄Z/W/H
<latexit sha1_base64="MHK5V3KkmV00xR61rR+XxPDYvwU="></latexit>

W

u

d̄ b̄

t
<latexit sha1_base64="QKJMzufBtRAPYIJ5lkpxDyuoTs4="></latexit>

OtG = Re
n
C

(33)
uG

o
(q̄3�

µ⌫
T

A
u3)�̃G

A
µ⌫

OtW = Re
n
C

(33)
uW

o
(q̄3�

µ⌫
⌧
I
u3)�̃W

I
µ⌫

<latexit sha1_base64="sUh+bQua294nqzwPYpL/+4Yao3o="></latexit>

For full list see 1802.07237

g t

g t̄

t

t̄

<latexit sha1_base64="1uL4s2gbauU0AgHrMXQJY6BdPrU="></latexit>



The Operators
4 heavy fermions 2 heavy - 2 light fermions 2 heavy fermions - boson

Ex
am

pl
es

Pr
oc

es
se

s

tt̄tt̄
<latexit sha1_base64="+zIdFfnNTZxAlNU4mngATLXUPqE="></latexit>

tt̄bb̄
<latexit sha1_base64="OWwumx2SkJmP32mB3fYAoulOFLE="></latexit>

C8(3333)
qu (q̄3�

µTAq3)(ū3�µT
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Au3)

<latexit sha1_base64="Xn4Fh1VkTEpB2aIjzCnjrqPFCKI="></latexit>

Oqt8 = C
8(ii33)
qu (q̄i�

µ
T

A
qi)(ū3�µT
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uRūR ! tLt̄L
<latexit sha1_base64="Edp854aNDWQQmZojoAef+3nZdJ8="></latexit>

Out8 = 2C8(i33i)
uu (ūi�
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q3)(ūi�µT

A
ui)

<latexit sha1_base64="bLYyC9GoYxX+tr1vUNHaFFYWlno="></latexit>
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uRūR ! tLt̄L
<latexit sha1_base64="Edp854aNDWQQmZojoAef+3nZdJ8="></latexit>

Figure: courtesy of Eleni Vryonidou

But…



Resolving Degeneracies
OQu8 = C

1(33ii)
qu (q̄3�

µ
T

A
q3)(ūi�µT
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uRūR ! tRt̄R
<latexit sha1_base64="d1pg7z9Ep09epgwnX9HcjiruTpw="></latexit>
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uRūR ! tLt̄L
<latexit sha1_base64="Edp854aNDWQQmZojoAef+3nZdJ8="></latexit>

Out8 = 2C8(i33i)
uu (ūi�
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uRūR ! tLt̄L
<latexit sha1_base64="Edp854aNDWQQmZojoAef+3nZdJ8="></latexit>

Out8 = 2C8(i33i)
uu (ūi�
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u3)(ū3�µT

A
ui)

<latexit sha1_base64="/oXNW9tIcfr+LxhxAh2gMus07YQ="> 8N6pKzcrHYsoYBy2VXWzgxAWlJMzzGZBEEGzl+A5Za5PQ1DIP0yhdlBhckJPMsWNbMmTVIgoDacPIVDTFm/iGdOrYxcqRQpHVIR3oFFokGdkSt7boWfYN4U3G1DRa+ZtBK8wvWRlg9XdpXEG8eiUit7gX1z02zyFjlOwE4gA7Q11k+NwmyrR/YMWOptW6M60ze1d08yJJK3rX2Su1tWpWMdOpa62+sblNDFXU3gfmKdAxJvdODTtmM+ahXPUfTbsIpy/XhJ2Tpu5E3BnGIay/nmHygZ6p4tLJRdk3c7ThIYqNoFy8wOH3cwwswH+RaddrU0XaHhB2833cntwMOjZ273Bj/fWHz0p3tJXrK+tb6wNy7buW4+sH6yX1r7lWr9av1t/WH9e+2sNrX27tpmrXr5U2Hxl1b61wd9JDSjO</latexit>

�EFT = �SM +
�L/R

⇤2
(cL + cR) +

�LL/RR

⇤4

�
c2L + c2R

�
+

�LR

⇤4
(cLcR)

<latexit sha1_base64="EDBfJ0sKboBRBgMxoe0/e36cqkE="></latexit>

c Q
u
8

<latexit sha1_base64="LVOeraEulmKK35UNrM93S95kcIE="></latexit>

cut8
<latexit sha1_base64="TeslWxwxL91oGtKErbJwv2suNkg="></latexit>

�2
<latexit sha1_base64="VtHHVolibS6Q5Z2zXrKYqJu0sxk="></latexit>

Preliminary



Summary



Summary

• Top sector is becoming more and more relevant in 
constraining BSM models



Summary

• Top sector is becoming more and more relevant in 
constraining BSM models

• Global fit of 34 Wilson coefficients



Summary

• Top sector is becoming more and more relevant in 
constraining BSM models

• Global fit of 34 Wilson coefficients

• Carefully studying potential degeneracies



Summary

• Top sector is becoming more and more relevant in 
constraining BSM models

• Global fit of 34 Wilson coefficients

• Carefully studying potential degeneracies

•            are important in resolving degeneracies due to 
their rapid growth with energy
O(⇤�4)
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The Operators
25 four-fermion operators
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