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Why the Top-Sector?

• Couples the strongest to the Higgs → Top-sector influences Higgs-sector and vice-versa 
→ part of EW symmetry breaking?

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

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

2



Why now?

3



Why now?

• Existing top-fits:

• TopFitter collaboration: 1512.03360, 1612.02294, 1901.03164

• SMEFiT collaboration: 1901.05965

3



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 uncertainties
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The EFT
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The EFT

• All relevant (including at least one Top) operators up to d=6

• Assumptions:

• U(2)uxU(2)dxU(2)Q flavour symmetry
• Light quarks considered massless (Yukawa=0)
• Diagonal CKM
• CP conserving

• Warsaw-basis operators or linear combinations thereof

• Total of 22 operators considered
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• Four-fermion vs. Two-fermion

• Gauge structure or Up vs. Down

• Chirality of the top

• …
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fu(x)fū(s/xS)

fd(x)fd̄(s/xS)
⇠ 2



Up vs. Down
And Gauge Structure

<latexit sha1_base64="mULjATXOL3bGzpAsrQZsOssWqEY="></latexit>

O
1,8
Qq = C

1,8
Qq (q̄3�

µ
T

A
q3)(q̄i�µT

A
qi)

<latexit sha1_base64="ixhS6zDK9dNjlGEjjlGBYFye5Xo="></latexit>

O
3,8
Qq = C

3,8
Qq (q̄3�

µ
T

A
⌧
I
q3)(q̄i�µT

A
⌧
I
qi)

8

<latexit sha1_base64="vgsQnRZk9AS5SzwTdJJ5BoQoUMs="></latexit>

r(x) =
fu(x)fū(s/xS)
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fu(x)fū(s/xS)

fd(x)fd̄(s/xS)
⇠ 2

Valence quark maximum

<latexit sha1_base64="H7vJdVldfweqL4C0Wu5BoekN0oQ="></latexit>

�tt̄ = �SM
tt̄ + �NP

tt̄

h
(r + 1)C1,8

Qq + (r � 1)C3,8
Qq

i
3 1



Up vs. Down
And Gauge Structure

<latexit sha1_base64="mULjATXOL3bGzpAsrQZsOssWqEY="></latexit>

O
1,8
Qq = C

1,8
Qq (q̄3�

µ
T

A
q3)(q̄i�µT

A
qi)

<latexit sha1_base64="ixhS6zDK9dNjlGEjjlGBYFye5Xo="></latexit>

O
3,8
Qq = C

3,8
Qq (q̄3�

µ
T

A
⌧
I
q3)(q̄i�µT

A
⌧
I
qi)

8

<latexit sha1_base64="vgsQnRZk9AS5SzwTdJJ5BoQoUMs="></latexit>

r(x) =
fu(x)fū(s/xS)
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A|y|
<latexit sha1_base64="mcZnOuUYluTarJ4dw5p0K1B5WxE="></latexit>

AE
Order NLO LO

Process tt ttj

Resolve new directions in parameter space!
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<latexit sha1_base64="tRstUkgODLT5cWOrR5wlEAs7OBc="></latexit>

AE(✓j) =
�tt̄j(✓j ,�E > 0)� �tt̄j(✓j ,�E < 0)

�tt̄j(✓j ,�E > 0) + �tt̄j(✓j ,�E < 0)
<latexit sha1_base64="K+EPVruFj5skc0rq34k4ICBm/4M="></latexit>

�E = Et � Et̄

<latexit sha1_base64="zb5GtdGvbqmFjciNeY2HeWAjO5M="></latexit>

A|y|
<latexit sha1_base64="mcZnOuUYluTarJ4dw5p0K1B5WxE="></latexit>

AE
Order NLO LO

Process tt ttj

Resolve new directions in parameter space!

Basan, Berta, Masetti, Vryonidou, Westhoff: 2001.07225
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Energy

<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="7ZQ/KVIpAPuEX5zEVdD9Iz6QePw=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2520ofCA1DaVQqRKlNCkIesl8sx4Zqx4LrE9STbu8CN4hR/EX+BP8IZ45XhuuzOzgILESIm85zvn87H9HV+clDOpxuPfrl1/48233n7nxruD997/4MOVm7c+OpBJJly67yY8EYcOkZSzmO4rpjg9TAUlkcPpK+dk2+CvzqiQLIlfqllKpxEJYuYzlygwHdrjMV7foQfHN1fHo3 </latexit>

100GeV

<latexit sha1_base64="5fnkGfs+LWyUVv95Ct4Hifg4ITI="></latexit>

1GeV
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Energy

<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="7ZQ/KVIpAPuEX5zEVdD9Iz6QePw=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2520ofCA1DaVQqRKlNCkIesl8sx4Zqx4LrE9STbu8CN4hR/EX+BP8IZ45XhuuzOzgILESIm85zvn87H9HV+clDOpxuPfrl1/48233n7nxruD997/4MOVm7c+OpBJJly67yY8EYcOkZSzmO4rpjg9TAUlkcPpK+dk2+CvzqiQLIlfqllKpxEJYuYzlygwHdrjMV7foQfHN1fHo3 </latexit>

100GeV

<latexit sha1_base64="5fnkGfs+LWyUVv95Ct4Hifg4ITI="></latexit>

1GeV

<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="wpbb+RfMpuUyqn9rGa5A4P9HIUc="></latexit>

t̄
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<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="7ZQ/KVIpAPuEX5zEVdD9Iz6QePw=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2520ofCA1DaVQqRKlNCkIesl8sx4Zqx4LrE9STbu8CN4hR/EX+BP8IZ45XhuuzOzgILESIm85zvn87H9HV+clDOpxuPfrl1/48233n7nxruD997/4MOVm7c+OpBJJly67yY8EYcOkZSzmO4rpjg9TAUlkcPpK+dk2+CvzqiQLIlfqllKpxEJYuYzlygwHdrjMV7foQfHN1fHo3 </latexit>

100GeV

<latexit sha1_base64="5fnkGfs+LWyUVv95Ct4Hifg4ITI="></latexit>

1GeV

<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="wpbb+RfMpuUyqn9rGa5A4P9HIUc="></latexit>

t̄

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W
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<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="7ZQ/KVIpAPuEX5zEVdD9Iz6QePw=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2520ofCA1DaVQqRKlNCkIesl8sx4Zqx4LrE9STbu8CN4hR/EX+BP8IZ45XhuuzOzgILESIm85zvn87H9HV+clDOpxuPfrl1/48233n7nxruD997/4MOVm7c+OpBJJly67yY8EYcOkZSzmO4rpjg9TAUlkcPpK+dk2+CvzqiQLIlfqllKpxEJYuYzlygwHdrjMV7foQfHN1fHo3 </latexit>

100GeV

<latexit sha1_base64="5fnkGfs+LWyUVv95Ct4Hifg4ITI="></latexit>

1GeV

<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="wpbb+RfMpuUyqn9rGa5A4P9HIUc="></latexit>

t̄

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W
<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t
<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0
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<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="7ZQ/KVIpAPuEX5zEVdD9Iz6QePw=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2520ofCA1DaVQqRKlNCkIesl8sx4Zqx4LrE9STbu8CN4hR/EX+BP8IZ45XhuuzOzgILESIm85zvn87H9HV+clDOpxuPfrl1/48233n7nxruD997/4MOVm7c+OpBJJly67yY8EYcOkZSzmO4rpjg9TAUlkcPpK+dk2+CvzqiQLIlfqllKpxEJYuYzlygwHdrjMV7foQfHN1fHo3 </latexit>

100GeV

<latexit sha1_base64="5fnkGfs+LWyUVv95Ct4Hifg4ITI="></latexit>

1GeV

<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="wpbb+RfMpuUyqn9rGa5A4P9HIUc="></latexit>

t̄

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W
<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t
<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="NDToVlQsbHb9KvUGWhhfAgaTAIU="></latexit>

s

<latexit sha1_base64="mQMvycRICtqXCQP6640qHj0WGfk="></latexit>

�
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<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="7ZQ/KVIpAPuEX5zEVdD9Iz6QePw=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2520ofCA1DaVQqRKlNCkIesl8sx4Zqx4LrE9STbu8CN4hR/EX+BP8IZ45XhuuzOzgILESIm85zvn87H9HV+clDOpxuPfrl1/48233n7nxruD997/4MOVm7c+OpBJJly67yY8EYcOkZSzmO4rpjg9TAUlkcPpK+dk2+CvzqiQLIlfqllKpxEJYuYzlygwHdrjMV7foQfHN1fHo3 </latexit>

100GeV

<latexit sha1_base64="5fnkGfs+LWyUVv95Ct4Hifg4ITI="></latexit>

1GeV

<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="wpbb+RfMpuUyqn9rGa5A4P9HIUc="></latexit>

t̄

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W
<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t
<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="NDToVlQsbHb9KvUGWhhfAgaTAIU="></latexit>

s

<latexit sha1_base64="mQMvycRICtqXCQP6640qHj0WGfk="></latexit>

�

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="NDToVlQsbHb9KvUGWhhfAgaTAIU="></latexit>

s
<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t
<latexit sha1_base64="mQMvycRICtqXCQP6640qHj0WGfk="></latexit>

�
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<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="7ZQ/KVIpAPuEX5zEVdD9Iz6QePw=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2520ofCA1DaVQqRKlNCkIesl8sx4Zqx4LrE9STbu8CN4hR/EX+BP8IZ45XhuuzOzgILESIm85zvn87H9HV+clDOpxuPfrl1/48233n7nxruD997/4MOVm7c+OpBJJly67yY8EYcOkZSzmO4rpjg9TAUlkcPpK+dk2+CvzqiQLIlfqllKpxEJYuYzlygwHdrjMV7foQfHN1fHo3 </latexit>

100GeV

<latexit sha1_base64="5fnkGfs+LWyUVv95Ct4Hifg4ITI="></latexit>

1GeV

<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="wpbb+RfMpuUyqn9rGa5A4P9HIUc="></latexit>

t̄

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W
<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t
<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="NDToVlQsbHb9KvUGWhhfAgaTAIU="></latexit>

s

<latexit sha1_base64="mQMvycRICtqXCQP6640qHj0WGfk="></latexit>

�

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="NDToVlQsbHb9KvUGWhhfAgaTAIU="></latexit>

s
<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t
<latexit sha1_base64="mQMvycRICtqXCQP6640qHj0WGfk="></latexit>

�

Flavour sensitive
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⇤ =?TeV
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100GeV

<latexit sha1_base64="5fnkGfs+LWyUVv95Ct4Hifg4ITI="></latexit>

1GeV

<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="wpbb+RfMpuUyqn9rGa5A4P9HIUc="></latexit>

t̄

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W
<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t
<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="NDToVlQsbHb9KvUGWhhfAgaTAIU="></latexit>

s

<latexit sha1_base64="mQMvycRICtqXCQP6640qHj0WGfk="></latexit>

�

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="NDToVlQsbHb9KvUGWhhfAgaTAIU="></latexit>

s
<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t
<latexit sha1_base64="mQMvycRICtqXCQP6640qHj0WGfk="></latexit>

�

Flavour sensitive

<latexit sha1_base64="tsIy0R8moHKt1XRToCDbKUdUORI="></latexit>

‡
O

ij
uW =

�
q̄i�µ⌫uj

�
⌧ I �̃W I

µ⌫
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<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="7ZQ/KVIpAPuEX5zEVdD9Iz6QePw=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2520ofCA1DaVQqRKlNCkIesl8sx4Zqx4LrE9STbu8CN4hR/EX+BP8IZ45XhuuzOzgILESIm85zvn87H9HV+clDOpxuPfrl1/48233n7nxruD997/4MOVm7c+OpBJJly67yY8EYcOkZSzmO4rpjg9TAUlkcPpK+dk2+CvzqiQLIlfqllKpxEJYuYzlygwHdrjMV7foQfHN1fHo3 </latexit>

100GeV

<latexit sha1_base64="5fnkGfs+LWyUVv95Ct4Hifg4ITI="></latexit>

1GeV

<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="wpbb+RfMpuUyqn9rGa5A4P9HIUc="></latexit>

t̄

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b

<latexit sha1_base64="efNbLFB/681eWgdYz9tLmJbXK7I="></latexit>

q

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W

<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W
<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t
<latexit sha1_base64="d/H3Wuw52HuYVvmNGkygdQeSLKY="></latexit>

Z 0

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="NDToVlQsbHb9KvUGWhhfAgaTAIU="></latexit>

s

<latexit sha1_base64="mQMvycRICtqXCQP6640qHj0WGfk="></latexit>

�

<latexit sha1_base64="ISBExDU28UCn50vgCbVuqkBeaSA="></latexit>

b
<latexit sha1_base64="NDToVlQsbHb9KvUGWhhfAgaTAIU="></latexit>

s
<latexit sha1_base64="GIq5FMYAFIMieWxsPRhfxxNADvg="></latexit>

W

<latexit sha1_base64="tyOYt3GRV+KCxKSrwgM6OYxOXeM="></latexit>

t
<latexit sha1_base64="mQMvycRICtqXCQP6640qHj0WGfk="></latexit>

�

Flavour sensitive

<latexit sha1_base64="tsIy0R8moHKt1XRToCDbKUdUORI="></latexit>

‡
O

ij
uW =

�
q̄i�µ⌫uj

�
⌧ I �̃W I

µ⌫

<latexit sha1_base64="2dqdgYy7dfRfHXc0VuL2yP6XjR0="></latexit>

Cij
uW

<latexit sha1_base64="pfaZ6Ye/KkAJ61QuuHSVuulvU9o="></latexit>

ii
<latexit sha1_base64="64Lq6bFwbvGprLOTizhLoecGReQ="></latexit>

0

<latexit sha1_base64="fGUeCAoU9UHuCAWL1je8zRXJnQU="></latexit>

33
<latexit sha1_base64="xDAdmdRkLBZ0Se2z/8dmjDcXFyk="></latexit>

(a+ y2t b)yt

<latexit sha1_base64="u+/7M151mT3loIJDCVCkUoMwhBE="></latexit>

kj
<latexit sha1_base64="64Lq6bFwbvGprLOTizhLoecGReQ="></latexit>

0

<latexit sha1_base64="yXGXkHNOK/SkYTmigUJu43TKIdw="></latexit>

k3
<latexit sha1_base64="IikkFzbNWi2HSZzJCRU9guWhr/k="></latexit>

cy2bytVkbV
⇤
tb

MFV
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Energy

<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="/86qqntuNSJoXtGnZPplfROE+3E="></latexit>

173GeV

<latexit sha1_base64="ojROv1ThF+y1G6RcVv1OMzIhv44=">AAAQRXictVdbb9xEFHbLrSyXtPDIy5RsUVol23XaUPqA1DaVQqRKlNCkJTtLNLbH9ijjsTMeJ9lMzX/gFX4Qv4EfwRviFc74tmt7AQUJS4lmz3fON2dmvjMXJ+EsVePxr1euvvHmW2+/c+3dwXvvf/DhyvUbHx2kcSZduu/GPJavHJJSzgTdV0xx+iqRlEQOpy+d422DvzylMmWxeKFmCZ1GJBDMZy5RYHr50MbrO/Tg6PrqeD </latexit>

91GeV

<latexit sha1_base64="HHAncfbDwhgIkqzwJTc5dfqiMZ4=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2920IfCA1DaVQqRKlNCkIesl8sx6Zqx4PBPbk2TjDj+CV/hB/AX+BG+IV47ntjszC6hIjJTIe75zPh/b3/HFTThTejj87dr1N9586+13brzbe+/9Dz5cuXnro0MVp9KjB17MY3nkEkU5E/RAM83pUSIpiVxOX7qnOxZ/eU6lYrF4oWcJnUQkEMxnHtFgOno42Mbru/Tw5ObqcD </latexit>

4.7GeV

Full model
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Energy

<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="/86qqntuNSJoXtGnZPplfROE+3E="></latexit>

173GeV

<latexit sha1_base64="ojROv1ThF+y1G6RcVv1OMzIhv44=">AAAQRXictVdbb9xEFHbLrSyXtPDIy5RsUVol23XaUPqA1DaVQqRKlNCkJTtLNLbH9ijjsTMeJ9lMzX/gFX4Qv4EfwRviFc74tmt7AQUJS4lmz3fON2dmvjMXJ+EsVePxr1euvvHmW2+/c+3dwXvvf/DhyvUbHx2kcSZduu/GPJavHJJSzgTdV0xx+iqRlEQOpy+d422DvzylMmWxeKFmCZ1GJBDMZy5RYHr50MbrO/Tg6PrqeD </latexit>

91GeV

<latexit sha1_base64="HHAncfbDwhgIkqzwJTc5dfqiMZ4=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2920IfCA1DaVQqRKlNCkIesl8sx6Zqx4PBPbk2TjDj+CV/hB/AX+BG+IV47ntjszC6hIjJTIe75zPh/b3/HFTThTejj87dr1N9586+13brzbe+/9Dz5cuXnro0MVp9KjB17MY3nkEkU5E/RAM83pUSIpiVxOX7qnOxZ/eU6lYrF4oWcJnUQkEMxnHtFgOno42Mbru/Tw5ObqcD </latexit>

4.7GeV

Full model

SMEFT
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<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="/86qqntuNSJoXtGnZPplfROE+3E="></latexit>

173GeV

<latexit sha1_base64="ojROv1ThF+y1G6RcVv1OMzIhv44=">AAAQRXictVdbb9xEFHbLrSyXtPDIy5RsUVol23XaUPqA1DaVQqRKlNCkJTtLNLbH9ijjsTMeJ9lMzX/gFX4Qv4EfwRviFc74tmt7AQUJS4lmz3fON2dmvjMXJ+EsVePxr1euvvHmW2+/c+3dwXvvf/DhyvUbHx2kcSZduu/GPJavHJJSzgTdV0xx+iqRlEQOpy+d422DvzylMmWxeKFmCZ1GJBDMZy5RYHr50MbrO/Tg6PrqeD </latexit>

91GeV

<latexit sha1_base64="HHAncfbDwhgIkqzwJTc5dfqiMZ4=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2920IfCA1DaVQqRKlNCkIesl8sx6Zqx4PBPbk2TjDj+CV/hB/AX+BG+IV47ntjszC6hIjJTIe75zPh/b3/HFTThTejj87dr1N9586+13brzbe+/9Dz5cuXnro0MVp9KjB17MY3nkEkU5E/RAM83pUSIpiVxOX7qnOxZ/eU6lYrF4oWcJnUQkEMxnHtFgOno42Mbru/Tw5ObqcD </latexit>

4.7GeV

Full model

SMEFT

RGE

SMEFT
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<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="/86qqntuNSJoXtGnZPplfROE+3E="></latexit>

173GeV

<latexit sha1_base64="ojROv1ThF+y1G6RcVv1OMzIhv44=">AAAQRXictVdbb9xEFHbLrSyXtPDIy5RsUVol23XaUPqA1DaVQqRKlNCkJTtLNLbH9ijjsTMeJ9lMzX/gFX4Qv4EfwRviFc74tmt7AQUJS4lmz3fON2dmvjMXJ+EsVePxr1euvvHmW2+/c+3dwXvvf/DhyvUbHx2kcSZduu/GPJavHJJSzgTdV0xx+iqRlEQOpy+d422DvzylMmWxeKFmCZ1GJBDMZy5RYHr50MbrO/Tg6PrqeD </latexit>

91GeV

<latexit sha1_base64="HHAncfbDwhgIkqzwJTc5dfqiMZ4=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2920IfCA1DaVQqRKlNCkIesl8sx6Zqx4PBPbk2TjDj+CV/hB/AX+BG+IV47ntjszC6hIjJTIe75zPh/b3/HFTThTejj87dr1N9586+13brzbe+/9Dz5cuXnro0MVp9KjB17MY3nkEkU5E/RAM83pUSIpiVxOX7qnOxZ/eU6lYrF4oWcJnUQkEMxnHtFgOno42Mbru/Tw5ObqcD </latexit>

4.7GeV

Full model

SMEFT

RGE

WETSMEFT
Matching
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<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="/86qqntuNSJoXtGnZPplfROE+3E="></latexit>

173GeV

<latexit sha1_base64="ojROv1ThF+y1G6RcVv1OMzIhv44=">AAAQRXictVdbb9xEFHbLrSyXtPDIy5RsUVol23XaUPqA1DaVQqRKlNCkJTtLNLbH9ijjsTMeJ9lMzX/gFX4Qv4EfwRviFc74tmt7AQUJS4lmz3fON2dmvjMXJ+EsVePxr1euvvHmW2+/c+3dwXvvf/DhyvUbHx2kcSZduu/GPJavHJJSzgTdV0xx+iqRlEQOpy+d422DvzylMmWxeKFmCZ1GJBDMZy5RYHr50MbrO/Tg6PrqeD </latexit>

91GeV

<latexit sha1_base64="HHAncfbDwhgIkqzwJTc5dfqiMZ4=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2920IfCA1DaVQqRKlNCkIesl8sx6Zqx4PBPbk2TjDj+CV/hB/AX+BG+IV47ntjszC6hIjJTIe75zPh/b3/HFTThTejj87dr1N9586+13brzbe+/9Dz5cuXnro0MVp9KjB17MY3nkEkU5E/RAM83pUSIpiVxOX7qnOxZ/eU6lYrF4oWcJnUQkEMxnHtFgOno42Mbru/Tw5ObqcD </latexit>

4.7GeV

Full model

SMEFT

RGE

WET

RGE

WET

SMEFT
Matching
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<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="/86qqntuNSJoXtGnZPplfROE+3E="></latexit>

173GeV

<latexit sha1_base64="ojROv1ThF+y1G6RcVv1OMzIhv44=">AAAQRXictVdbb9xEFHbLrSyXtPDIy5RsUVol23XaUPqA1DaVQqRKlNCkJTtLNLbH9ijjsTMeJ9lMzX/gFX4Qv4EfwRviFc74tmt7AQUJS4lmz3fON2dmvjMXJ+EsVePxr1euvvHmW2+/c+3dwXvvf/DhyvUbHx2kcSZduu/GPJavHJJSzgTdV0xx+iqRlEQOpy+d422DvzylMmWxeKFmCZ1GJBDMZy5RYHr50MbrO/Tg6PrqeD </latexit>

91GeV

<latexit sha1_base64="HHAncfbDwhgIkqzwJTc5dfqiMZ4=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2920IfCA1DaVQqRKlNCkIesl8sx6Zqx4PBPbk2TjDj+CV/hB/AX+BG+IV47ntjszC6hIjJTIe75zPh/b3/HFTThTejj87dr1N9586+13brzbe+/9Dz5cuXnro0MVp9KjB17MY3nkEkU5E/RAM83pUSIpiVxOX7qnOxZ/eU6lYrF4oWcJnUQkEMxnHtFgOno42Mbru/Tw5ObqcD </latexit>

4.7GeV

Full model

SMEFT

RGE

WET

RGE

WET Observable

SMEFT
Matching

Compute
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<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="/86qqntuNSJoXtGnZPplfROE+3E="></latexit>

173GeV

<latexit sha1_base64="ojROv1ThF+y1G6RcVv1OMzIhv44=">AAAQRXictVdbb9xEFHbLrSyXtPDIy5RsUVol23XaUPqA1DaVQqRKlNCkJTtLNLbH9ijjsTMeJ9lMzX/gFX4Qv4EfwRviFc74tmt7AQUJS4lmz3fON2dmvjMXJ+EsVePxr1euvvHmW2+/c+3dwXvvf/DhyvUbHx2kcSZduu/GPJavHJJSzgTdV0xx+iqRlEQOpy+d422DvzylMmWxeKFmCZ1GJBDMZy5RYHr50MbrO/Tg6PrqeD </latexit>

91GeV

<latexit sha1_base64="HHAncfbDwhgIkqzwJTc5dfqiMZ4=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2920IfCA1DaVQqRKlNCkIesl8sx6Zqx4PBPbk2TjDj+CV/hB/AX+BG+IV47ntjszC6hIjJTIe75zPh/b3/HFTThTejj87dr1N9586+13brzbe+/9Dz5cuXnro0MVp9KjB17MY3nkEkU5E/RAM83pUSIpiVxOX7qnOxZ/eU6lYrF4oWcJnUQkEMxnHtFgOno42Mbru/Tw5ObqcD </latexit>

4.7GeV

Full model

SMEFT

RGE

WET

RGE

WET Observable

SMEFT
Matching

Compute
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<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="/86qqntuNSJoXtGnZPplfROE+3E="></latexit>

173GeV

<latexit sha1_base64="ojROv1ThF+y1G6RcVv1OMzIhv44=">AAAQRXictVdbb9xEFHbLrSyXtPDIy5RsUVol23XaUPqA1DaVQqRKlNCkJTtLNLbH9ijjsTMeJ9lMzX/gFX4Qv4EfwRviFc74tmt7AQUJS4lmz3fON2dmvjMXJ+EsVePxr1euvvHmW2+/c+3dwXvvf/DhyvUbHx2kcSZduu/GPJavHJJSzgTdV0xx+iqRlEQOpy+d422DvzylMmWxeKFmCZ1GJBDMZy5RYHr50MbrO/Tg6PrqeD </latexit>

91GeV

<latexit sha1_base64="HHAncfbDwhgIkqzwJTc5dfqiMZ4=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2920IfCA1DaVQqRKlNCkIesl8sx6Zqx4PBPbk2TjDj+CV/hB/AX+BG+IV47ntjszC6hIjJTIe75zPh/b3/HFTThTejj87dr1N9586+13brzbe+/9Dz5cuXnro0MVp9KjB17MY3nkEkU5E/RAM83pUSIpiVxOX7qnOxZ/eU6lYrF4oWcJnUQkEMxnHtFgOno42Mbru/Tw5ObqcD </latexit>

4.7GeV

Full model

SMEFT

RGE

WET

RGE

WET Observable

SMEFT
Matching

Compute

<latexit sha1_base64="MQGFjjm506Lv1HXkOopZ8SXBiHQ="></latexit>

W

t

t̄

Z

b̄

b
µ+

µ�
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Energy

<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="/86qqntuNSJoXtGnZPplfROE+3E="></latexit>

173GeV

<latexit sha1_base64="ojROv1ThF+y1G6RcVv1OMzIhv44=">AAAQRXictVdbb9xEFHbLrSyXtPDIy5RsUVol23XaUPqA1DaVQqRKlNCkJTtLNLbH9ijjsTMeJ9lMzX/gFX4Qv4EfwRviFc74tmt7AQUJS4lmz3fON2dmvjMXJ+EsVePxr1euvvHmW2+/c+3dwXvvf/DhyvUbHx2kcSZduu/GPJavHJJSzgTdV0xx+iqRlEQOpy+d422DvzylMmWxeKFmCZ1GJBDMZy5RYHr50MbrO/Tg6PrqeD </latexit>

91GeV

<latexit sha1_base64="HHAncfbDwhgIkqzwJTc5dfqiMZ4=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2920IfCA1DaVQqRKlNCkIesl8sx6Zqx4PBPbk2TjDj+CV/hB/AX+BG+IV47ntjszC6hIjJTIe75zPh/b3/HFTThTejj87dr1N9586+13brzbe+/9Dz5cuXnro0MVp9KjB17MY3nkEkU5E/RAM83pUSIpiVxOX7qnOxZ/eU6lYrF4oWcJnUQkEMxnHtFgOno42Mbru/Tw5ObqcD </latexit>

4.7GeV

Full model

SMEFT

RGE

WET

RGE

WET Observable

SMEFT
Matching

Compute

<latexit sha1_base64="uPakNMYkCbzj1Ny56kE7xfUq638="></latexit>

⇥
O

1
�q

⇤
ij
=

✓
�† i

 !
Dµ �

◆
(q̄i�

µqj)

<latexit sha1_base64="bEQSfPhCu8plDUjmTsKnRlcIvk0="></latexit>

W

t

t̄

Z

b̄

b
µ+

µ�
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Energy

<latexit sha1_base64="IQrY+18dXpjIQEnAjsdRsXKJhqw=">AAAQTHictVdbbxw1FJ4WKGW5pIVHXlyyRWmVbHfThsJDRdtUKpEqUZZuWrLeRp4Zz4wVzyW2J8nGHX4Hr/CDeOd/8IaQOJ7b7swsoCAxUiLv+c7Nx9/xxU44k2o4/O3S5bfefufKu1ff673/wYcfrV27/vG+jFPh0IkT81i8somknEV0opji9FUiKAltTl/aR7sGf3lChWRx9ELNEzoLiR8xjzlEgeg1fgaqLnnwNd58QfcPr6 </latexit>

⇤ =?TeV

<latexit sha1_base64="/86qqntuNSJoXtGnZPplfROE+3E="></latexit>

173GeV

<latexit sha1_base64="ojROv1ThF+y1G6RcVv1OMzIhv44=">AAAQRXictVdbb9xEFHbLrSyXtPDIy5RsUVol23XaUPqA1DaVQqRKlNCkJTtLNLbH9ijjsTMeJ9lMzX/gFX4Qv4EfwRviFc74tmt7AQUJS4lmz3fON2dmvjMXJ+EsVePxr1euvvHmW2+/c+3dwXvvf/DhyvUbHx2kcSZduu/GPJavHJJSzgTdV0xx+iqRlEQOpy+d422DvzylMmWxeKFmCZ1GJBDMZy5RYHr50MbrO/Tg6PrqeD </latexit>

91GeV

<latexit sha1_base64="HHAncfbDwhgIkqzwJTc5dfqiMZ4=">AAAQRnictVdbbxw1FJ6WW1kuaeGRF5dsUVol2920IfCA1DaVQqRKlNCkIesl8sx6Zqx4PBPbk2TjDj+CV/hB/AX+BG+IV47ntjszC6hIjJTIe75zPh/b3/HFTThTejj87dr1N9586+13brzbe+/9Dz5cuXnro0MVp9KjB17MY3nkEkU5E/RAM83pUSIpiVxOX7qnOxZ/eU6lYrF4oWcJnUQkEMxnHtFgOno42Mbru/Tw5ObqcD </latexit>

4.7GeV

Full model

SMEFT

RGE

WET

RGE

WET Observable

SMEFT
Matching

Compute

<latexit sha1_base64="Et2emNLn2YCbaDhc+d1PA74ZhQ8="></latexit>

C1
�q

<latexit sha1_base64="pfaZ6Ye/KkAJ61QuuHSVuulvU9o="></latexit>

ii
<latexit sha1_base64="de48kiZhLM8JFeY6eYAVpqyKrO8="></latexit>

a

<latexit sha1_base64="fGUeCAoU9UHuCAWL1je8zRXJnQU="></latexit>

33
<latexit sha1_base64="xDAdmdRkLBZ0Se2z/8dmjDcXFyk="></latexit>

(a+ y2t b)yt

MFV

<latexit sha1_base64="uPakNMYkCbzj1Ny56kE7xfUq638="></latexit>

⇥
O

1
�q

⇤
ij
=

✓
�† i

 !
Dµ �

◆
(q̄i�

µqj)

<latexit sha1_base64="bEQSfPhCu8plDUjmTsKnRlcIvk0="></latexit>

W

t

t̄

Z

b̄

b
µ+

µ�
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<latexit sha1_base64="5ACIYwSSEdSjXCLIBIgiIc61TzI="></latexit>

O10 ⇠

b̄L

sL

µ�

µ+
WET

<latexit sha1_base64="eif/jNkmjyPKNhscIWDfzgcfNtk="></latexit>

O
1
�q ⇠

Z

q̄L

qL

SMEFT

<latexit sha1_base64="Et2emNLn2YCbaDhc+d1PA74ZhQ8="></latexit>

C1
�q

<latexit sha1_base64="pfaZ6Ye/KkAJ61QuuHSVuulvU9o="></latexit>

ii
<latexit sha1_base64="de48kiZhLM8JFeY6eYAVpqyKrO8="></latexit>

a

<latexit sha1_base64="fGUeCAoU9UHuCAWL1je8zRXJnQU="></latexit>

33
<latexit sha1_base64="xDAdmdRkLBZ0Se2z/8dmjDcXFyk="></latexit>

(a+ y2t b)yt

MFV
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<latexit sha1_base64="5ACIYwSSEdSjXCLIBIgiIc61TzI="></latexit>

O10 ⇠

b̄L

sL

µ�

µ+
WET

<latexit sha1_base64="4P6Hx9SlcxRmr8drk5Ftf7xlGho="></latexit>

Z

b̄L

sL µ+

µ�

Tree-level

<latexit sha1_base64="eif/jNkmjyPKNhscIWDfzgcfNtk="></latexit>

O
1
�q ⇠

Z

q̄L

qL

SMEFT

<latexit sha1_base64="Et2emNLn2YCbaDhc+d1PA74ZhQ8="></latexit>

C1
�q

<latexit sha1_base64="pfaZ6Ye/KkAJ61QuuHSVuulvU9o="></latexit>

ii
<latexit sha1_base64="de48kiZhLM8JFeY6eYAVpqyKrO8="></latexit>

a

<latexit sha1_base64="fGUeCAoU9UHuCAWL1je8zRXJnQU="></latexit>

33
<latexit sha1_base64="xDAdmdRkLBZ0Se2z/8dmjDcXFyk="></latexit>

(a+ y2t b)yt

MFV
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<latexit sha1_base64="5ACIYwSSEdSjXCLIBIgiIc61TzI="></latexit>

O10 ⇠

b̄L

sL

µ�

µ+
WET

<latexit sha1_base64="4P6Hx9SlcxRmr8drk5Ftf7xlGho="></latexit>

Z

b̄L

sL µ+

µ�

Tree-level

<latexit sha1_base64="sANu7aHryb2QooPxT8lBsyE+Hg0="></latexit>

⇠
⇥
C1
�q

⇤
ij
V ⇤
isVjb (s̄L�µbL)Z

µ

<latexit sha1_base64="eif/jNkmjyPKNhscIWDfzgcfNtk="></latexit>

O
1
�q ⇠

Z

q̄L

qL

SMEFT

<latexit sha1_base64="Et2emNLn2YCbaDhc+d1PA74ZhQ8="></latexit>

C1
�q

<latexit sha1_base64="pfaZ6Ye/KkAJ61QuuHSVuulvU9o="></latexit>

ii
<latexit sha1_base64="de48kiZhLM8JFeY6eYAVpqyKrO8="></latexit>

a

<latexit sha1_base64="fGUeCAoU9UHuCAWL1je8zRXJnQU="></latexit>

33
<latexit sha1_base64="xDAdmdRkLBZ0Se2z/8dmjDcXFyk="></latexit>

(a+ y2t b)yt

MFV
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<latexit sha1_base64="5ACIYwSSEdSjXCLIBIgiIc61TzI="></latexit>

O10 ⇠

b̄L

sL

µ�

µ+
WET

<latexit sha1_base64="4P6Hx9SlcxRmr8drk5Ftf7xlGho="></latexit>

Z

b̄L

sL µ+

µ�

Tree-level

<latexit sha1_base64="sANu7aHryb2QooPxT8lBsyE+Hg0="></latexit>

⇠
⇥
C1
�q

⇤
ij
V ⇤
isVjb (s̄L�µbL)Z

µ

<latexit sha1_base64="eif/jNkmjyPKNhscIWDfzgcfNtk="></latexit>

O
1
�q ⇠

Z

q̄L

qL

SMEFT

<latexit sha1_base64="Et2emNLn2YCbaDhc+d1PA74ZhQ8="></latexit>

C1
�q

<latexit sha1_base64="pfaZ6Ye/KkAJ61QuuHSVuulvU9o="></latexit>

ii
<latexit sha1_base64="de48kiZhLM8JFeY6eYAVpqyKrO8="></latexit>

a

<latexit sha1_base64="fGUeCAoU9UHuCAWL1je8zRXJnQU="></latexit>

33
<latexit sha1_base64="xDAdmdRkLBZ0Se2z/8dmjDcXFyk="></latexit>

(a+ y2t b)yt

MFV
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<latexit sha1_base64="5ACIYwSSEdSjXCLIBIgiIc61TzI="></latexit>

O10 ⇠

b̄L

sL

µ�

µ+
WET

<latexit sha1_base64="A5ocFVaETWaEahUthdd7TtIrZuA="></latexit>

C10
<latexit sha1_base64="JbXrq3ANJ/LJdL4dLjjGQVx4mDY="></latexit>

C1
�q

8
<

:

h`22@H2p2H

GQQT@H2p2H

<latexit sha1_base64="4P6Hx9SlcxRmr8drk5Ftf7xlGho="></latexit>

Z

b̄L

sL µ+

µ�

Tree-level

<latexit sha1_base64="sANu7aHryb2QooPxT8lBsyE+Hg0="></latexit>

⇠
⇥
C1
�q

⇤
ij
V ⇤
isVjb (s̄L�µbL)Z

µ

<latexit sha1_base64="eif/jNkmjyPKNhscIWDfzgcfNtk="></latexit>

O
1
�q ⇠

Z

q̄L

qL

SMEFT

<latexit sha1_base64="Et2emNLn2YCbaDhc+d1PA74ZhQ8="></latexit>

C1
�q

<latexit sha1_base64="pfaZ6Ye/KkAJ61QuuHSVuulvU9o="></latexit>

ii
<latexit sha1_base64="de48kiZhLM8JFeY6eYAVpqyKrO8="></latexit>

a

<latexit sha1_base64="fGUeCAoU9UHuCAWL1je8zRXJnQU="></latexit>

33
<latexit sha1_base64="xDAdmdRkLBZ0Se2z/8dmjDcXFyk="></latexit>

(a+ y2t b)yt

MFV

<latexit sha1_base64="WwsNhPMtgMSBlK3wyO2YlFZXG8M="></latexit>

b
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<latexit sha1_base64="5ACIYwSSEdSjXCLIBIgiIc61TzI="></latexit>

O10 ⇠

b̄L

sL

µ�

µ+
WET

<latexit sha1_base64="bEQSfPhCu8plDUjmTsKnRlcIvk0="></latexit>

W

t

t̄

Z

b̄

b
µ+

µ�

Loop-level

<latexit sha1_base64="A5ocFVaETWaEahUthdd7TtIrZuA="></latexit>

C10
<latexit sha1_base64="JbXrq3ANJ/LJdL4dLjjGQVx4mDY="></latexit>

C1
�q

8
<

:

h`22@H2p2H

GQQT@H2p2H

<latexit sha1_base64="4P6Hx9SlcxRmr8drk5Ftf7xlGho="></latexit>

Z

b̄L

sL µ+

µ�

Tree-level

<latexit sha1_base64="sANu7aHryb2QooPxT8lBsyE+Hg0="></latexit>

⇠
⇥
C1
�q

⇤
ij
V ⇤
isVjb (s̄L�µbL)Z

µ

<latexit sha1_base64="eif/jNkmjyPKNhscIWDfzgcfNtk="></latexit>

O
1
�q ⇠

Z

q̄L

qL

SMEFT

<latexit sha1_base64="Et2emNLn2YCbaDhc+d1PA74ZhQ8="></latexit>

C1
�q

<latexit sha1_base64="pfaZ6Ye/KkAJ61QuuHSVuulvU9o="></latexit>

ii
<latexit sha1_base64="de48kiZhLM8JFeY6eYAVpqyKrO8="></latexit>

a

<latexit sha1_base64="fGUeCAoU9UHuCAWL1je8zRXJnQU="></latexit>

33
<latexit sha1_base64="xDAdmdRkLBZ0Se2z/8dmjDcXFyk="></latexit>

(a+ y2t b)yt

MFV

<latexit sha1_base64="WwsNhPMtgMSBlK3wyO2YlFZXG8M="></latexit>

b
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<latexit sha1_base64="5ACIYwSSEdSjXCLIBIgiIc61TzI="></latexit>

O10 ⇠

b̄L

sL

µ�

µ+
WET

<latexit sha1_base64="bEQSfPhCu8plDUjmTsKnRlcIvk0="></latexit>

W

t

t̄

Z

b̄

b
µ+

µ�

Loop-level

<latexit sha1_base64="A5ocFVaETWaEahUthdd7TtIrZuA="></latexit>

C10
<latexit sha1_base64="JbXrq3ANJ/LJdL4dLjjGQVx4mDY="></latexit>

C1
�q

8
<

:

h`22@H2p2H

GQQT@H2p2H

<latexit sha1_base64="4P6Hx9SlcxRmr8drk5Ftf7xlGho="></latexit>

Z

b̄L

sL µ+

µ�

Tree-level

<latexit sha1_base64="2RXhwV0VBeyos+TYix19BzQbX34="></latexit>

⇠
⇥
C1
�q

⇤
33

V ⇤
tsVtb (t̄L�µtL)Z

µ

<latexit sha1_base64="sANu7aHryb2QooPxT8lBsyE+Hg0="></latexit>

⇠
⇥
C1
�q

⇤
ij
V ⇤
isVjb (s̄L�µbL)Z

µ

<latexit sha1_base64="eif/jNkmjyPKNhscIWDfzgcfNtk="></latexit>

O
1
�q ⇠

Z

q̄L

qL

SMEFT

<latexit sha1_base64="Et2emNLn2YCbaDhc+d1PA74ZhQ8="></latexit>

C1
�q

<latexit sha1_base64="pfaZ6Ye/KkAJ61QuuHSVuulvU9o="></latexit>

ii
<latexit sha1_base64="de48kiZhLM8JFeY6eYAVpqyKrO8="></latexit>

a

<latexit sha1_base64="fGUeCAoU9UHuCAWL1je8zRXJnQU="></latexit>

33
<latexit sha1_base64="xDAdmdRkLBZ0Se2z/8dmjDcXFyk="></latexit>

(a+ y2t b)yt

MFV

<latexit sha1_base64="WwsNhPMtgMSBlK3wyO2YlFZXG8M="></latexit>

b
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<latexit sha1_base64="5ACIYwSSEdSjXCLIBIgiIc61TzI="></latexit>

O10 ⇠

b̄L

sL

µ�

µ+
WET

<latexit sha1_base64="bEQSfPhCu8plDUjmTsKnRlcIvk0="></latexit>

W

t

t̄

Z

b̄

b
µ+

µ�

Loop-level

<latexit sha1_base64="A5ocFVaETWaEahUthdd7TtIrZuA="></latexit>

C10
<latexit sha1_base64="JbXrq3ANJ/LJdL4dLjjGQVx4mDY="></latexit>

C1
�q

8
<

:

h`22@H2p2H

GQQT@H2p2H

<latexit sha1_base64="4P6Hx9SlcxRmr8drk5Ftf7xlGho="></latexit>

Z

b̄L

sL µ+

µ�

Tree-level

<latexit sha1_base64="2RXhwV0VBeyos+TYix19BzQbX34="></latexit>

⇠
⇥
C1
�q

⇤
33

V ⇤
tsVtb (t̄L�µtL)Z

µ

<latexit sha1_base64="sANu7aHryb2QooPxT8lBsyE+Hg0="></latexit>

⇠
⇥
C1
�q

⇤
ij
V ⇤
isVjb (s̄L�µbL)Z

µ

<latexit sha1_base64="eif/jNkmjyPKNhscIWDfzgcfNtk="></latexit>

O
1
�q ⇠

Z

q̄L

qL

SMEFT

<latexit sha1_base64="Et2emNLn2YCbaDhc+d1PA74ZhQ8="></latexit>

C1
�q

<latexit sha1_base64="pfaZ6Ye/KkAJ61QuuHSVuulvU9o="></latexit>

ii
<latexit sha1_base64="de48kiZhLM8JFeY6eYAVpqyKrO8="></latexit>

a

<latexit sha1_base64="fGUeCAoU9UHuCAWL1je8zRXJnQU="></latexit>

33
<latexit sha1_base64="xDAdmdRkLBZ0Se2z/8dmjDcXFyk="></latexit>

(a+ y2t b)yt

MFV

<latexit sha1_base64="WwsNhPMtgMSBlK3wyO2YlFZXG8M="></latexit>

b
<latexit sha1_base64="MvLQu+HsoeiJSE0nE+dA8x2sCAk="></latexit>

a+ y2t b
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<latexit sha1_base64="5ACIYwSSEdSjXCLIBIgiIc61TzI="></latexit>

O10 ⇠

b̄L

sL

µ�

µ+
WET

<latexit sha1_base64="bEQSfPhCu8plDUjmTsKnRlcIvk0="></latexit>

W

t

t̄

Z

b̄

b
µ+

µ�

Loop-level

<latexit sha1_base64="4P6Hx9SlcxRmr8drk5Ftf7xlGho="></latexit>

Z

b̄L

sL µ+

µ�

Tree-level

<latexit sha1_base64="2RXhwV0VBeyos+TYix19BzQbX34="></latexit>

⇠
⇥
C1
�q

⇤
33

V ⇤
tsVtb (t̄L�µtL)Z

µ

<latexit sha1_base64="sANu7aHryb2QooPxT8lBsyE+Hg0="></latexit>

⇠
⇥
C1
�q

⇤
ij
V ⇤
isVjb (s̄L�µbL)Z

µ

<latexit sha1_base64="eif/jNkmjyPKNhscIWDfzgcfNtk="></latexit>

O
1
�q ⇠

Z

q̄L

qL

SMEFT

<latexit sha1_base64="A5ocFVaETWaEahUthdd7TtIrZuA="></latexit>

C10

<latexit sha1_base64="82KJVQIAVHcYZF3cBLXLUiQNG3o="></latexit>

a1�q
<latexit sha1_base64="UfQNLvVUOHWdR7y/Ok3UOI1RTMo="></latexit>

0.1

<latexit sha1_base64="AlqHByMyvpzl9GoMZnemdF/4XxA="></latexit>

b1�q
<latexit sha1_base64="5X3zfGFk01frrGhfqr8fDK3n4/s="></latexit>

24.73

Matching

&


Running



Conclusion

• Now is the time for Top-BSM


• Resolve degeneracies with different measurements


• Theorists can achieve allot by lowering the uncertainties


• Still opportunities for new observables


• Interesting playground for connecting high- and low-energy physics

19



C8(3333)
qu (q̄3�

µTAq3)(ū3�µT
Au3)

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

Oqt8 = C
8(ii33)
qu (q̄i�

µ
T

A
qi)(ū3�µT

A
u3)

Oqt1 = C
1(ii33)
qu (q̄i�

µ
qi)(ū3�µu3)

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

u

ū t̄

t
<latexit sha1_base64="7wFAnWwZc4Jlk/H8l5EN2FXLS5Q="></latexit>
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