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Outline
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Based mostly on:
2210.09316 Camila Machado, SR, Dave Sutherland
Work in progress with Lukas Allwicher & Matthew McCullough

Variety of increasingly precise data from current and upcoming experiments

How to quantify the power of this and make sense of this in a model-independent way?

Possible new Z pole measurements at FCC-ee will contain lots of indirect info about new 
physics beyond the Standard Model 

Via some more general thoughts on how to deal with the large parameter space of heavy 
new physics
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The Standard Model Effective Field Theory
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SMEFT for BSM physics
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Effective theory parameterising effects of heavy new physics 
respecting the full SM gauge group, and containing a Higgs doublet

LNP =
1

⇤2

X

i

C(6)
i O

(6)
i +

1

⇤4

X

i

C(8)
i O

(8)
i + . . .

<latexit sha1_base64="BMa2c5OBxFhl8QRKElbAsC/A5LY="></latexit>

Can reproduce effects of heavy new 
physics at low energies

ADVANTAGES CHALLENGES

Model independent

Language to interpret experimental results

Too many parameters to deal with

(2499 at dimension 6)

Sometimes opaque connection 
between operators and observables

Can connect scales via anomalous dimension matrix
(Alonso), Jenkins, Manohar, Trott 
1308.2627, 1310.4838, 1312.2014 



Flavour in the SMEFT
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Flavour is responsible for most of the parameters… 

If there were one generation…

With three generations…

76 real parameters

2499 real parameters

(baryon number conserving)

(baryon number conserving)

(Q̄γμQ)(ēγμe)Cqe

Cijkl
qe

Only one real parameter in Cqee.g.

e.g. (Q̄iγμQj)(ēkγμel) Now 81 real parameters in Cqe

(of which some CP odd)
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Some effect may be zero at the high scale of the new 
theory, but regenerates by the scale of the measurements

mass of new 
particles

measurements

?

E

Λ

Energy

Renormalization Group equation (RGE) for EFT of  
operators (at a given dimension)

N

 matrix involving 
SM parameters

N × N

This mixing of operators happens due to loop 
diagrams involving SM interactions

dCi

d log μ
=

1
16π2 ∑

j

γij Cj

Scale distortions



Precision tests
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What are the scope of these bounds on the space of new physics?

Flavour measurements

e.g. meson mixing

Z pole measurements

[Isidori, 1507.00867]



Z pole at FCC-ee

82

De Blas et al, 2206.08326

Bounds at better than per-mille level 
on most Z coupling deviations

LEP: 17 million Zs

FCC-ee:  Zs5 × 1012
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∝ S ∝ T

induces muon decay 
 shifts ⟹ GF

ψ

ψ̄H

H†

ψ̄

ψ

Z
unitarity gauge

μ e

νμ νe

SMEFT on the Z pole
Out of 2499 coefficients in dimension 6 SMEFT, 23 enter Z pole at tree level

ψ̄ψHD

shift Z-fermion couplings

Han, Skiba hep-ph/0412166 
Berthier, Trott 1502.02570, ….
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SMEFT on the Z pole

∝ T∝ S shift Z-fermion couplings

Out of 2499 coefficients in dimension 6 SMEFT, 23 enter Z pole at tree level

But any particular set of coefficients is not scale invariant in general

can be put into 
a loop:

Which gives a divergent 
contribution to:

ψ̄2ψ2

ψ̄ ψHD

e.g.

induces muon decay 
 shifts ⟹ GF

4-fermion operators can generate Z-pole …and vice versa

e.g. ψ̄ ψHD

ψ̄ψHD

can be put into 
a loop:

Which gives a divergent 
contribution to:

ψ̄2ψ2



Flat directions
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From the 23 Z-pole coefficients there are 3 flat directions 

Tree level: Run I Higgs signal strengths

Tree level: LEP II e+e− → W+W−

Loop level: meson decays/mixing

Aoude, Hurth, SR, Shepherd., 2003.05432

Origin of flat directions can be understood in terms of : 
EOM relations on TGC operators [Grojean, Skiba, 

Terning hep-ph/0602154] 
or a reparameterisation invariance in  

processes [Brivio, Trott 1701.06424]
ψ ψ → ψ ψ



Flat directions
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From the 23 Z-pole coefficients there are 3 flat directions 

Tree level: Run I Higgs signal strengths

Tree level: LEP II e+e− → W+W−

Loop level: meson decays/mixing

Aoude, Hurth, SR, Shepherd., 2003.05432

Origin of flat directions can be understood in terms of : 
EOM relations on TGC operators [Grojean, Skiba, 

Terning hep-ph/0602154] 
or a reparameterisation invariance in  

processes [Brivio, Trott 1701.06424]
ψ ψ → ψ ψ

Three issues at play here:

Operators do not correspond straightforwardly to observables

Hierarchy of precision in measurements

Mixing of operators

Three issues at play here:
Operators do not correspond straightforwardly to observables

Hierarchy of precision in measurements

Mixing of operators



How to simplify the problem?
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Non-renormalisation theorems Studying simple UV completions

A couple of directions:

Identify consistent categories of 
operators preserved over scales

Categories can then be studied separately

Identify generic correlations & 
connections between operator 

coefficients

e

μ

b

s
γij =



Non renormalisation theorems
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If a particular entry of  is zero, one operator will not generate another (much)γ

Some of these zeroes can be understood on a general level
e.g. using kinematic properties of EFT and SM amplitudes

Is it possible to isolate particular operators/phenomenology within EFTs in a scale-
invariant way?

 is an  matrix dependent 
only on SM parameters

γij N × N

[Elias-Miro, Espinosa, Pomarol 2014] 
[Cheung & Shen, 2015] 

Most of the  parameters are elements of flavour matrices: any way of 
understanding flavoured aspects?

N

dCi

d log μ
=

1
16π2 ∑

j

γij Cj

[(Alonso), Jenkins, Manohar, Trott, 2013]



Flavour selection rules
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ℒSM = ℒflavour symm + ℒYukawa
More zeroes can be understood 

from SM flavour structure
[Machado, SR, Sutherland, JHEP 03 (2023) 226]

SU(3)Q × SU(3)u × SU(3)d × SU(3)L × SU(3)e

Gauge terms: global flavour symmetry

Yukawa terms: 
breaking in a 

controlled way



Flavour selection rules
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At low energies, approx  
symmetry 

SU(3)

ℒSM = ℒflavour symm + ℒYukawa
More zeroes can be understood 

from SM flavour structure

qi = (
u
d
s)

K− ∼ (ūs)

Meson octet

Symmetry forbids transitions 
between different types of mesons

[Machado, SR, Sutherland, JHEP 03 (2023) 226]



Flavour selection rules
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At low energies, approx  
symmetry 

SU(3)

ℒSM = ℒflavour symm + ℒYukawa
More zeroes can be understood 

from SM flavour structure

qi = (
u
d
s) ui = (

u
c
t)

In SM, approx  symmetry for each 
fermion species

SU(3)

K− ∼ (ūs) O8,8 ∼ (H†iDμH)(ū γμ t)

Meson octet

Operator 
(H†iDμH)(ūi γμ uj)

Symmetry forbids transitions 
between different types of mesons

Symmetry forbids transitions 
between different types of operators

[Machado, SR, Sutherland, JHEP 03 (2023) 226]



Block diagonalisation
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Usual basis Flavour symmetry basis

Lots of zeroes, but no 
block diagonalisation

(gauge + )yt

Block-diagonalised

Can now see at a glance which operators can generate which via RG running

(gauge + )yt

[Machado, SR, Sutherland, JHEP 03 (2023) 226]



Flavour categorisation of Z pole operators
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Fully bosonic: trivially singlets 
under SU(3)5 Components of 3F ⊗ 3̄F = 1F ⊕ 8F

Components of 
3l ⊗ 3̄l ⊗ 3l ⊗ 3̄l = 1l ⊕ 1l ⊕ 8l ⊕ 8l ⊕ 27l

Flavour diagonal 
 at the origin⟹

Singlet:

flavour conserving & 

flavour universal

Total    key:

Flavour conserving 
but non-universal



Gauge and  runningyt
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For  charged operators…Q

Relatively small number of operators connected to Z pole operators by gauge  running! 
Only about 6% (164) of the total 2499 parameters at dim 6

+yt

Total    key:



Flavourful operators: Z-pole safe?
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Any operators away from the origin 
cannot run into Z pole operators

These are flavour off-diagonal operators

e.g.

Flavour changing in first two 
generations only

Flavour changing involving 3rd 
generation

e

μ

b

s
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But in (tree level) UV completions, not generally possible to create flavourful operators on their own

e.g.

e

μ

b

s

e

μ

b

s

could be UV 
completed by:

which would 
inevitably also 

generate:

e e

μ μ

b b

s s
More general arguments can be made from sum rules, e.g. Remmen & Rodd 2010.04723

Any operators away from the origin 
cannot run into Z pole operators

These are flavour off-diagonal operators

e.g.

Flavour changing in first two 
generations only

Flavour changing involving 3rd 
generation

e

μ

b

s

Flavourful operators: Z-pole safe?



Explicit mediators
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Can study the full space of tree-level mediators using the “Granada dictionary” 

Scalars Fermions Vectors

Many do not generate Z pole 
operators at tree level

Always generate Z pole 
operators at tree level (unless 

couple only to tops)
Many do not generate Z pole 

operators at tree level

CHψ

H H†

ψ ψ̄

(shifts Z couplings to SM fermions)

CHD
(T parameter)

Cψψ̄

CHD
(T parameter)

H

H†

H

H†

ψ

ψ

ψ̄

ψ̄

CHψ
(shifts Z couplings 
to SM fermions)

ψ
Cψψ̄

ψ̄

ψ

ψ̄

H

H†

H

H†

H

H†

ψ̄

ψ

Criado et al., 1711.10391



Z pole RGEs
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∝ y2
t

∝ g2
2

∝ g2
1

Given expected precision at FCC-ee, 
how many models run into Z pole 

operators?

In order to avoid producing effects at 1 loop, need to additionally 
produce zeroes in each of these equations…

All states(*) produce 4 fermion 
operators

(*) a few scalar exceptions which couple to Higgs 



Cancellations within the RGEs?
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If a scalar or vector UV completion 
carries hypercharge:

Cjjkk
ψf1ψf2

∝ |yjk |2 or ∝ |gjk |2

Then the gauge-dependent RGEs become of the form:

i.e. no zero solution unless all couplings are zero

ψf1, ψf2 ∈ {Q, u, d, L, e}



Cancellations within the RGEs
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What about zero hypercharge states?

Now Cjjkk
ψf1ψf2

∝ gf1
jj g f2

kk no definite sign

Zero hypercharge scalars don’t produce 4-fermion operators: their effects depend on their coupling to Higgs

Vectors:

Works for some familiar anomaly-free   
models e.g. , 

U(1) Z′ 

Bi − Lj Lμ − Lτ

No cancellations, but zero at 1 loop if couples only to RH tops No solutions

Strong complementary 
constraints from kaon mixing



FCC-ee projections: scalars
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Weakest constraints on states 
which couple only to quarks

Allwicher, McCullough, SR, w.i.p

 quartets: finite one-loop 
contributions to T parameter

SU(2)L

Durieux, McCullough, Salvioni, 2209.00666

 triplet: ?SU(2)L

: turning off a coupling to Higgs( * )

 singlet: no finite 1-loop 
contributions

SU(2)L
S. Ellis & al, 1706.07765 
Jiang & al, 1811.08878 

Haisch & al, 2003.05936
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FCC-ee projections: vectors

Weakest constraints on states 
which couple only to quarks

: turning off a coupling to Higgs( * )



Summary & outlook
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EFTs: best way to deal with scale-separated new physics entering a variety of 
precision observables 

But large no. of parameters and opaque connection to observables makes life 
complicated  

In this talk, explored simplifying things with non-renormalisation theorems and 
simple UV completions

Pheno message: ~all heavy NP enters in Z pole observables at one loop or better

FCC-ee can tell us a lot about heavy NP!
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Backup
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FCC-ee projections: fermions



Cancellations within the RGEs
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Allwicher, McCullough, SR, w.i.p

What about zero hypercharge states?

∝ y2
t

∝ g2
1

If a model generates a particular linear 
combination of Wilson coefficients, RGEs 

for Z pole operators can be zero  

e.g. if no contribution to  coefficients at tree level:C(1)
Hf1

e.g. singlet vector Z′ 

f i
1

Matching to SMEFT gives

Ciijj
f1 f2

= −
Xf i

1
Xfj

2

m2
Z′ f̄ i

1

f̄ j
2

f j
2

Xf i
1

Xfj
2

 if:·C(1)
Hf1

= 0

Works for some familiar anomaly-free   models!U(1) Z′ 

Lμ − LτB − Le.g. , , …Criado et al., 1711.10391

Z′ 
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<latexit sha1_base64="vGgMoo2RPBZ4+jiUTqay8KkwOcY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CSFHvRYwbSFtpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMCxIpDLrut7O2vrG5tV3YKe7u7R8clo6OmyZONeM+i2Ws2wE1XArFfRQoeTvRnEaB5K1gXJ/5rSeujYjVI04S3ovoUIlQMIpW8uv97G7aL5XdijsHWSVeTsqQo9EvfXUHMUsjrpBJakzHcxPsZVSjYJJPi93U8ISyMR3yjqWKRtz0svmxU3JulQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVIMb3qZUEmKXLHFojCVBGMy+5wMhOYM5cQSyrSwtxI2opoytPkUbQje8surpFmteJeV6sNVuXabx1GAUziDC/DgGmpwDw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB6Cmjo0=</latexit> CuH

<latexit sha1_base64="ep0+Ysub3jdNaBUu8YAEUOkyoPg=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgp6k0EuPFewHtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmG73oK0PBh7vzTAzL4g508Z1v53CxubW9k5xt7S3f3B4VD4+6WiZKELbRHKpegHWlDNB24YZTnuxojgKOO0G08bC7z5RpZkUD2YWUz/CY8FCRrCxUqcxTJPmfFiuuFU3A1onXk4qkKM1LH8NRpIkERWGcKx133Nj46dYGUY4nZcGiaYxJlM8pn1LBY6o9tPs2jm6sMoIhVLZEgZl6u+JFEdaz6LAdkbYTPSqtxD/8/qJCW/9lIk4MVSQ5aIw4chItHgdjZiixPCZJZgoZm9FZIIVJsYGVLIheKsvr5NOrepdVWv315X6XR5HEc7gHC7BgxuoQxNa0AYCj/AMr/DmSOfFeXc+lq0FJ585hT9wPn8AeoGPDQ==</latexit>

CHB
<latexit sha1_base64="urZ+bcZY/XBid5oP75DwDgCFj48=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtBT1JsZceK9gPaJeSTbNtbDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL4g508Z1v53cxubW9k5+t7C3f3B4VDw+aWuZKEJbRHKpugHWlDNBW4YZTruxojgKOO0Ek/rc7zxRpZkUD2YaUz/CI8FCRrCxUrs+SBt3s0Gx5JbdBdA68TJSggzNQfGrP5QkiagwhGOte54bGz/FyjDC6azQTzSNMZngEe1ZKnBEtZ8urp2hC6sMUSiVLWHQQv09keJI62kU2M4Im7Fe9ebif14vMeGNnzIRJ4YKslwUJhwZieavoyFTlBg+tQQTxeytiIyxwsTYgAo2BG/15XXSrpS9q3Llvlqq3WZx5OEMzuESPLiGGjSgCS0g8AjP8ApvjnRenHfnY9mac7KZU/gD5/MHLNWO2g==</latexit>

CHW
<latexit sha1_base64="Ms2/8Vyr9yrTxWvF18OKxCpB27U=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgp6k0EuPFewHtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmG73oK0PBh7vzTAzL4g508Z1v53CxubW9k5xt7S3f3B4VD4+6WiZKELbRHKpegHWlDNB24YZTnuxojgKOO0G08bC7z5RpZkUD2YWUz/CY8FCRrCxUqcxTJvd+bBccatuBrROvJxUIEdrWP4ajCRJIioM4VjrvufGxk+xMoxwOi8NEk1jTKZ4TPuWChxR7afZtXN0YZURCqWyJQzK1N8TKY60nkWB7YywmehVbyH+5/UTE976KRNxYqggy0VhwpGRaPE6GjFFieEzSzBRzN6KyAQrTIwNqGRD8FZfXiedWtW7qtburyv1uzyOIpzBOVyCBzdQhya0oA0EHuEZXuHNkc6L8+58LFsLTj5zCn/gfP4ATL6O7w==</latexit>

CH⇤
<latexit sha1_base64="aBD5rYwODOiR8HuCslz2ZBSNgYU=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgp6k2EuPFeyHtEvJptk2NJssSVYsS3+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4etbRMFKFNIrlUnQBrypmgTcMMp51YURwFnLaDcW3mtx+p0kyKezOJqR/hoWAhI9hY6aHWT+u9W/k07RdLbtmdA60SLyMlyNDoF796A0mSiApDONa667mx8VOsDCOcTgu9RNMYkzEe0q6lAkdU++n84Ck6s8oAhVLZEgbN1d8TKY60nkSB7YywGellbyb+53UTE177KRNxYqggi0VhwpGRaPY9GjBFieETSzBRzN6KyAgrTIzNqGBD8JZfXiWtStm7KFfuLkvVmyyOPJzAKZyDB1dQhTo0oAkEIniGV3hzlPPivDsfi9ack80cwx84nz+MyJA7</latexit>

CHG
<latexit sha1_base64="4JppD2oAR6Aj4CVmidfOs9anR+w=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtBT1JoQd7rGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyG5tb2zv53cLe/sHhUfH4pK1loghtEcml6gZYU84EbRlmOO3GiuIo4LQTTOpzv/NElWZSPJhpTP0IjwQLGcHGSu36IG3czQbFklt2F0DrxMtICTI0B8Wv/lCSJKLCEI617nlubPwUK8MIp7NCP9E0xmSCR7RnqcAR1X66uHaGLqwyRKFUtoRBC/X3RIojradRYDsjbMZ61ZuL/3m9xIQ3fspEnBgqyHJRmHBkJJq/joZMUWL41BJMFLO3IjLGChNjAyrYELzVl9dJu1L2rsqV+2qpdpvFkYczOIdL8OAaatCAJrSAwCM8wyu8OdJ5cd6dj2VrzslmTuEPnM8fNG6O3w==</latexit>

C(1)
lq

<latexit sha1_base64="e5VNB8tfLWKUalR21gLlu7q04vQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkpSBT1JoRePFewHtLFstpt26WYTdzdCCfkbXjwo4tU/481/46bNQVsfDDzem2FmnhdxprRtf1uFtfWNza3idmlnd2//oHx41FFhLAltk5CHsudhRTkTtK2Z5rQXSYoDj9OuN21mfveJSsVCca9nEXUDPBbMZwRrIw2aw4Q/pg9J1TlPh+WKXbPnQKvEyUkFcrSG5a/BKCRxQIUmHCvVd+xIuwmWmhFO09IgVjTCZIrHtG+owAFVbjK/OUVnRhkhP5SmhEZz9fdEggOlZoFnOgOsJ2rZy8T/vH6s/Ws3YSKKNRVksciPOdIhygJAIyYp0XxmCCaSmVsRmWCJiTYxlUwIzvLLq6RTrzkXtfrdZaVxk8dRhBM4hSo4cAUNuIUWtIFABM/wCm9WbL1Y79bHorVg5TPH8AfW5w9n9ZFB</latexit>

C(3)
lq

<latexit sha1_base64="caAZmTIB6WePAJn3i0cCJs+d0JQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkrSCnqSQi8eK9gPaGPZbDft0s0m3d0IJeRvePGgiFf/jDf/jds2B219MPB4b4aZeV7EmdK2/W3lNja3tnfyu4W9/YPDo+LxSVuFsSS0RUIeyq6HFeVM0JZmmtNuJCkOPE473qQx9ztPVCoWigc9i6gb4JFgPiNYG6nfGCR8mj4m5dplOiiW7Iq9AFonTkZKkKE5KH71hyGJAyo04VipnmNH2k2w1Ixwmhb6saIRJhM8oj1DBQ6ocpPFzSm6MMoQ+aE0JTRaqL8nEhwoNQs80xlgPVar3lz8z+vF2r9xEyaiWFNBlov8mCMdonkAaMgkJZrPDMFEMnMrImMsMdEmpoIJwVl9eZ20qxWnVqneX5Xqt1kceTiDcyiDA9dQhztoQgsIRPAMr/BmxdaL9W59LFtzVjZzCn9gff4AawGRQw==</latexit>

Clu
<latexit sha1_base64="yCGZsQ0UBwCES1zWYrOAIvthyBM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8SyMVjBBMDyRJmJ7PJmNmZZR5CWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUcqZNr7/7RXW1jc2t4rbpZ3dvf2D8uFRW0urCG0RyaXqRFhTzgRtGWY47aSK4iTi9CEaN2b+wxNVmklxbyYpDRM8FCxmBBsntRv9jNtpv1zxq/4caJUEOalAjma//NUbSGITKgzhWOtu4KcmzLAyjHA6LfWspikmYzykXUcFTqgOs/m1U3TmlAGKpXIlDJqrvycynGg9SSLXmWAz0sveTPzP61oTX4cZE6k1VJDFothyZCSavY4GTFFi+MQRTBRztyIywgoT4wIquRCC5ZdXSbtWDS6qtbvLSv0mj6MIJ3AK5xDAFdThFprQAgKP8Ayv8OZJ78V79z4WrQUvnzmGP/A+fwCxLI8x</latexit>

Ceu
<latexit sha1_base64="OD+MdDHb5uOpJyTYTSnOaHsFXTQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0JMUevFYwdZCG8pmO2nXbnbD7kYoof/BiwdFvPp/vPlv3LY5aOuDgcd7M8zMCxPOtPG8b6ewtr6xuVXcLu3s7u0flA+P2lqmimKLSi5VJyQaORPYMsxw7CQKSRxyfAjHjZn/8IRKMynuzSTBICZDwSJGibFSu9HPMJ32yxWv6s3hrhI/JxXI0eyXv3oDSdMYhaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWipIjDrI5tdO3TOrDNxIKlvCuHP190RGYq0ncWg7Y2JGetmbif953dRE10HGRJIaFHSxKEq5a6Q7e90dMIXU8IklhCpmb3XpiChCjQ2oZEPwl19eJe1a1b+o1u4uK/WbPI4inMApnIMPV1CHW2hCCyg8wjO8wpsjnRfn3flYtBacfOYY/sD5/AGmgo8q</latexit>

Cqe
<latexit sha1_base64="Jf3HjerYzZq02AIdh6VARtqwzWk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8SyMVjBPOAZAmzk04yZnZ2nZkVwpJ/8OJBEa/+jzf/xkmyB00saCiquunuCmLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpKFMMGi0Sk2gHVKLjEhuFGYDtWSMNAYCsY12Z+6wmV5pG8N5MY/ZAOJR9wRo2VmrVe+ojTXrHklt05yCrxMlKCDPVe8avbj1gSojRMUK07nhsbP6XKcCZwWugmGmPKxnSIHUslDVH76fzaKTmzSp8MImVLGjJXf0+kNNR6Ega2M6RmpJe9mfif10nM4NpPuYwTg5ItFg0SQUxEZq+TPlfIjJhYQpni9lbCRlRRZmxABRuCt/zyKmlWyt5FuXJ3WareZHHk4QRO4Rw8uIIq3EIdGsDgAZ7hFd6cyHlx3p2PRWvOyWaO4Q+czx+geo8m</latexit>

CuG
<latexit sha1_base64="AnohwivuZNyoZTzhXzZr6fsEoUc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgp6k0IMeK9gPaJeSTbNtbDZZkqxQlv4HLx4U8er/8ea/MdvuQVsfDDzem2FmXhBzpo3rfjuFtfWNza3idmlnd2//oHx41NYyUYS2iORSdQOsKWeCtgwznHZjRXEUcNoJJo3M7zxRpZkUD2YaUz/CI8FCRrCxUrsxSJPb2aBccavuHGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k/n187QmVWGKJTKljBorv6eSHGk9TQKbGeEzVgve5n4n9dLTHjtp0zEiaGCLBaFCUdGoux1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEratap3Ua3dX1bqN3kcRTiBUzgHD66gDnfQhBYQeIRneIU3RzovzrvzsWgtOPnMMfyB8/kDePyPDA==</latexit>

CuB
<latexit sha1_base64="+pRVa2ZqObci52u4sla5YqGTYqw=">AAAB7XicbVBNSwMxEJ2tX7V+rXr0EiyCp7JbBT1JsRePFewHtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZFyacaeN5305hbX1jc6u4XdrZ3ds/cA+PWlqmitAmkVyqTog15UzQpmGG006iKI5DTtvhuD7z209UaSbFg5kkNIjxULCIEWys1Kr3s/R22nfLXsWbA60SPydlyNHou1+9gSRpTIUhHGvd9b3EBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7RSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6DjIkkNVSQxaIo5chINHsdDZiixPCJJZgoZm9FZIQVJsYGVLIh+Msvr5JWteJfVKr3l+XaTR5HEU7gFM7BhyuowR00oAkEHuEZXuHNkc6L8+58LFoLTj5zDH/gfP4AcWOPBw==</latexit>

CuW
<latexit sha1_base64="cUji435kzIIwNX8IqeTin/b/V6c=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6EkCuXiMYB6QLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vf3tr6xubWdmGnuLu3f3BYOjpuaWkVoU0iuVSdCGvKmaBNwwynnVRRnESctqNxfea3n6jSTIoHM0lpmOChYDEj2DipVe9ntj3tl8p+xZ8DrZIgJ2XI0eiXvnoDSWxChSEca90N/NSEGVaGEU6nxZ7VNMVkjIe066jACdVhNr92is6dMkCxVK6EQXP190SGE60nSeQ6E2xGetmbif95XWvimzBjIrWGCrJYFFuOjESz19GAKUoMnziCiWLuVkRGWGFiXEBFF0Kw/PIqaVUrwWWlen9Vrt3mcRTgFM7gAgK4hhrcQQOaQOARnuEV3jzpvXjv3seidc3LZ07gD7zPH5FMjxw=</latexit>

CdW
<latexit sha1_base64="zkzzdwzDmTX+OlDMsh3gufhqToc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtBT1JoRePFewHtEvJZrNtbDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53CxubW9k5xt7S3f3B4VD4+6WiZKkLbRHKpegHWlDNB24YZTnuJojgOOO0Gk+bc7z5RpZkUD2aaUD/GI8EiRrCxUqc5zMLubFiuuFV3AbROvJxUIEdrWP4ahJKkMRWGcKx133MT42dYGUY4nZUGqaYJJhM8on1LBY6p9rPFtTN0YZUQRVLZEgYt1N8TGY61nsaB7YyxGetVby7+5/VTE934GRNJaqggy0VRypGRaP46CpmixPCpJZgoZm9FZIwVJsYGVLIheKsvr5NOrepdVWv39UrjNo+jCGdwDpfgwTU04A5a0AYCj/AMr/DmSOfFeXc+lq0FJ585hT9wPn8Ad2aPCw==</latexit>

CHud
<latexit sha1_base64="hpr1wqO+PNKsn34pVNz435I+8pY=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CSFXnqsYD+gDWWz2bZLN5uwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777Wxsbm3v7Bb2ivsHh0fHpZPTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gUp/7nSeujYjVI04T7kd0pMRQMIpW6tQHWSMNZ4NS2a24C5B14uWkDDmag9JXP4xZGnGFTFJjep6boJ9RjYJJPiv2U8MTyiZ0xHuWKhpx42eLc2fk0iohGcbalkKyUH9PZDQyZhoFtjOiODar3lz8z+ulOLzzM6GSFLliy0XDVBKMyfx3EgrNGcqpJZRpYW8lbEw1ZWgTKtoQvNWX10m7WvGuK9WHm3LtPo+jAOdwAVfgwS3UoAFNaAGDCTzDK7w5ifPivDsfy9YNJ585gz9wPn8AOR+Pew==</latexit>

C(1)
quqd

<latexit sha1_base64="UGT5F/1EyRhJXLQpyqz5m8Lxkw0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSLUS0mqoCcp9OKxgv2ANi2bzaZdutmkuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzz4s5U9q2v6219Y3Nre3cTn53b//gsHB03FRRIgltkIhHsu1hRTkTtKGZ5rQdS4pDj9OWN6rN/NYjlYpF4kFPYuqGeCBYwAjWRurV+uk4GfvTXlpyLqb9QtEu23OgVeJkpAgZ6v3CV9ePSBJSoQnHSnUcO9ZuiqVmhNNpvpsoGmMywgPaMVTgkCo3nV89RedG8VEQSVNCo7n6eyLFoVKT0DOdIdZDtezNxP+8TqKDGzdlIk40FWSxKEg40hGaRYB8JinRfGIIJpKZWxEZYomJNkHlTQjO8surpFkpO5flyv1VsXqbxZGDUziDEjhwDVW4gzo0gICEZ3iFN+vJerHerY9F65qVzZzAH1ifPw0PkjM=</latexit>

C(8)
quqd

<latexit sha1_base64="xE/OmIwwS3/jEKKisFFyXeatvRg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BItQLyWpgj1JoRePFewHtGnZbDbt0s0m3d0oJeR/ePGgiFf/izf/jds2B219MPB4b4aZeW7EqFSW9W3kNja3tnfyu4W9/YPDo+LxSVuGscCkhUMWiq6LJGGUk5aiipFuJAgKXEY67qQx9zuPREga8gc1i4gToBGnPsVIaWnQGCbTeOqlg6Rcu0yHxZJVsRYw14mdkRJkaA6LX30vxHFAuMIMSdmzrUg5CRKKYkbSQj+WJEJ4gkakpylHAZFOsrg6NS+04pl+KHRxZS7U3xMJCqScBa7uDJAay1VvLv7n9WLl15yE8ihWhOPlIj9mpgrNeQSmRwXBis00QVhQfauJx0ggrHRQBR2CvfryOmlXK/ZVpXp/XarfZnHk4QzOoQw23EAd7qAJLcAg4Ble4c14Ml6Md+Nj2ZozsplT+APj8wcXuZI6</latexit>

Flavour

LEP Z pole

Higgs

Ced
<latexit sha1_base64="3//HsJUsQEdol+ZCJtw0H7BWPyw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0JMUevFYwdZCG8pmM23XbnbD7kYoof/BiwdFvPp/vPlv3LY5aOuDgcd7M8zMCxPOtPG8b6ewtr6xuVXcLu3s7u0flA+P2lqmimKLSi5VJyQaORPYMsxw7CQKSRxyfAjHjZn/8IRKMynuzSTBICZDwQaMEmOldqOfYTTtlyte1ZvDXSV+TiqQo9kvf/UiSdMYhaGcaN31vcQEGVGGUY7TUi/VmBA6JkPsWipIjDrI5tdO3TOrRO5AKlvCuHP190RGYq0ncWg7Y2JGetmbif953dQMroOMiSQ1KOhi0SDlrpHu7HU3Ygqp4RNLCFXM3urSEVGEGhtQyYbgL7+8Stq1qn9Rrd1dVuo3eRxFOIFTOAcfrqAOt9CEFlB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QOMrY8Z</latexit>

Cld
<latexit sha1_base64="fenDVPwpb6w5E+AWDQTAxqGzkuk=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtBT1JoRePFewHtEvJZrNtbDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53CxubW9k5xt7S3f3B4VD4+6WiZKkLbRHKpegHWlDNB24YZTnuJojgOOO0Gk+bc7z5RpZkUD2aaUD/GI8EiRrCxUqc5zHg4G5YrbtVdAK0TLycVyNEalr8GoSRpTIUhHGvd99zE+BlWhhFOZ6VBqmmCyQSPaN9SgWOq/Wxx7QxdWCVEkVS2hEEL9fdEhmOtp3FgO2NsxnrVm4v/ef3URDd+xkSSGirIclGUcmQkmr+OQqYoMXxqCSaK2VsRGWOFibEBlWwI3urL66RTq3pX1dp9vdK4zeMowhmcwyV4cA0NuIMWtIHAIzzDK7w50nlx3p2PZWvByWdO4Q+czx+XV48g</latexit>

C 0
ll

<latexit sha1_base64="cr+TOKXpXBvH0I9sEsY1nDcuIfw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6EkCuXiMYB6QrGF20kmGzOyuM7OBsOQ7vHhQxKsf482/cZLsQRMLGoqqbrq7glhwbVz321lb39jc2s7t5Hf39g8OC0fHDR0limGdRSJSrYBqFDzEuuFGYCtWSGUgsBmMqjO/OUaleRQ+mEmMvqSDkPc5o8ZKfrWbCjF97MSKS+wWim7JnYOsEi8jRchQ6xa+Or2IJRJDwwTVuu25sfFTqgxnAqf5TqIxpmxEB9i2NKQStZ/Oj56Sc6v0SD9StkJD5urviZRKrScysJ2SmqFe9mbif147Mf0bP+VhnBgM2WJRPxHERGSWAOlxhcyIiSWUKW5vJWxIFWXG5pS3IXjLL6+SRrnkXZbK91fFym0WRw5O4QwuwINrqMAd1KAODJ7gGV7hzRk7L86787FoXXOymRP4A+fzBw3UkkU=</latexit>

C(1)0
qq

<latexit sha1_base64="hk7rKT/Os5W+JiXSITB+nuv4qlc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHqpiRV0JUUunFZwT6gjWEynbRDZybpzEQsIb/ixoUibv0Rd/6N0zYLbT1w4XDOvdx7TxAzqrTjfFtr6xubW9uFneLu3v7BoX1UaqsokZi0cMQi2Q2QIowK0tJUM9KNJUE8YKQTjBszv/NIpKKRuNfTmHgcDQUNKUbaSL5davjpZJI9pBX3vB9Lyknm22Wn6swBV4mbkzLI0fTtr/4gwgknQmOGlOq5Tqy9FElNMSNZsZ8oEiM8RkPSM1QgTpSXzm/P4JlRBjCMpCmh4Vz9PZEirtSUB6aTIz1Sy95M/M/rJTq89lIq4kQTgReLwoRBHcFZEHBAJcGaTQ1BWFJzK8QjJBHWJq6iCcFdfnmVtGtV96Jau7ss12/yOArgBJyCCnDBFaiDW9AELYDBE3gGr+DNyqwX6936WLSuWfnMMfgD6/MHpRCULA==</latexit>

C(3)0
qq

<latexit sha1_base64="I1j/LLWjCJUeSIha9qUfeIZsO/A=">AAAB+3icbVDLTgIxFO3gC/E14tJNIzHBDZkBE10ZEjYuMZFHAuOkUwo0tJ2h7RjJZH7FjQuNceuPuPNvLDALBU9yk5Nz7s299wQRo0o7zreV29jc2t7J7xb29g8Oj+zjYluFscSkhUMWym6AFGFUkJammpFuJAniASOdYNKY+51HIhUNxb2eRcTjaCTokGKkjeTbxYafTKfpQ1KuXfQjSTlJfbvkVJwF4DpxM1ICGZq+/dUfhDjmRGjMkFI914m0lyCpKWYkLfRjRSKEJ2hEeoYKxInyksXtKTw3ygAOQ2lKaLhQf08kiCs144Hp5EiP1ao3F//zerEeXnsJFVGsicDLRcOYQR3CeRBwQCXBms0MQVhScyvEYyQR1iauggnBXX15nbSrFbdWqd5dluo3WRx5cArOQBm44ArUwS1oghbA4Ak8g1fwZqXWi/VufSxbc1Y2cwL+wPr8AagolC4=</latexit>

C(3)
qq

<latexit sha1_base64="VeuMWqFXb58yiZ1GzTeNLoOcQwU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkrSCnqSQi8eK9gPaGPZbDft0s0m3d0IJeRvePGgiFf/jDf/jds2B219MPB4b4aZeV7EmdK2/W3lNja3tnfyu4W9/YPDo+LxSVuFsSS0RUIeyq6HFeVM0JZmmtNuJCkOPE473qQx9ztPVCoWigc9i6gb4JFgPiNYG6nfGCTTafqYlGuX6aBYsiv2AmidOBkpQYbmoPjVH4YkDqjQhGOleo4daTfBUjPCaVrox4pGmEzwiPYMFTigyk0WN6fowihD5IfSlNBoof6eSHCg1CzwTGeA9VitenPxP68Xa//GTZiIYk0FWS7yY450iOYBoCGTlGg+MwQTycytiIyxxESbmAomBGf15XXSrlacWqV6f1Wq32Zx5OEMzqEMDlxDHe6gCS0gEMEzvMKbFVsv1rv1sWzNWdnMKfyB9fkDcr2RSA==</latexit>

4-fermion

LEPII WW

CdH
<latexit sha1_base64="R8QZErKeDGwhPnrVaKPEgqKC/+s=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgp6k0EuPFewHtEvJZrNtbDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53CxubW9k5xt7S3f3B4VD4+6WiZKkLbRHKpegHWlDNB24YZTnuJojgOOO0Gk8bc7z5RpZkUD2aaUD/GI8EiRrCxUqcxzMLmbFiuuFV3AbROvJxUIEdrWP4ahJKkMRWGcKx133MT42dYGUY4nZUGqaYJJhM8on1LBY6p9rPFtTN0YZUQRVLZEgYt1N8TGY61nsaB7YyxGetVby7+5/VTE936GRNJaqggy0VRypGRaP46CpmixPCpJZgoZm9FZIwVJsYGVLIheKsvr5NOrepdVWv315X6XR5HEc7gHC7BgxuoQxNa0AYCj/AMr/DmSOfFeXc+lq0FJ585hT9wPn8AYJuO/A==</latexit>

(Warsaw basis)

Atomic parity violation

DIS,...

e+e� ! q̄q

<latexit sha1_base64="68yulGjffvwSH+Amo6dTAAtxa3I=">AAAB/XicdVDJSgNBEO2JW4xbXG5eGoMgiGEmJtG5Bb14jGAWyCShp1NJmvQs6e4R4hD8FS8eFPHqf3jzb+wsgoo+KHi8V0VVPTfkTCrT/DASC4tLyyvJ1dTa+sbmVnp7pyqDSFCo0IAHou4SCZz5UFFMcaiHAojncqi5g8uJX7sFIVng36hRCE2P9HzWZZQoLbXTe9A6xtA6wY4KsOMSgYd42E5nzGyxaFv5AjazVt4q5GxNTm3bsgvYyppTZNAc5Xb63ekENPLAV5QTKRuWGapmTIRilMM45UQSQkIHpAcNTX3igWzG0+vH+FArHdwNhC5f4an6fSImnpQjz9WdHlF9+dubiH95jUh1z5sx88NIgU9ni7oRx/rTSRS4wwRQxUeaECqYvhXTPhGEKh1YSofw9Sn+n1RzOp9s4TqfKV3M40iifXSAjpCFzlAJXaEyqiCK7tADekLPxr3xaLwYr7PWhDGf2UU/YLx9AoStlAQ=</latexit>

b ! sl+l�

<latexit sha1_base64="W/nQPqM+G9nVlxOhuWmyI9pia9U=">AAAB9HicdVDLSgMxFM3UV62vqks3wSII4pCpU2fcFdy4rGAf0E5LJs20oZmHSaZQhn6HGxeKuPVj3Pk3pg9BRQ9cOJxzL/fe4yecSYXQh5FbWV1b38hvFra2d3b3ivsHDRmngtA6iXksWj6WlLOI1hVTnLYSQXHoc9r0R9czvzmmQrI4ulOThHohHkQsYAQrLXl+R8VQQt49493zXrGETKuCbKsMkXlxWbFdSxPkOs6VAy0TzVECS9R6xfdOPyZpSCNFOJaybaFEeRkWihFOp4VOKmmCyQgPaFvTCIdUetn86Ck80UofBrHQFSk4V79PZDiUchL6ujPEaih/ezPxL6+dqsD1MhYlqaIRWSwKUg71p7MEYJ8JShSfaIKJYPpWSIZYYKJ0TgUdwten8H/SKJuWbVZu7VLVXcaRB0fgGJwCCzigCm5ADdQBAffgATyBZ2NsPBovxuuiNWcsZw7BDxhvn+e5kYg=</latexit>

b ! s�

<latexit sha1_base64="Zp5lnkCMgLOwr1iJorXAKFDoRvI=">AAAB9HicdVDLSsNAFJ3UV62vqks3g0VwFZKamrgruHFZwT6gCWUynbZDZyZxZlIood/hxoUibv0Yd/6N04egogcuHM65l3vviVNGlXacD6uwtr6xuVXcLu3s7u0flA+PWirJJCZNnLBEdmKkCKOCNDXVjHRSSRCPGWnH4+u5354QqWgi7vQ0JRFHQ0EHFCNtpCgOdQIVDIeIc9QrVxzbrTmeW4WOfXFZ8wLXECfw/SsfurazQAWs0OiV38N+gjNOhMYMKdV1nVRHOZKaYkZmpTBTJEV4jIaka6hAnKgoXxw9g2dG6cNBIk0JDRfq94kccaWmPDadHOmR+u3Nxb+8bqYHQZRTkWaaCLxcNMgYNJ/OE4B9KgnWbGoIwpKaWyEeIYmwNjmVTAhfn8L/Satqu55du/Uq9WAVRxGcgFNwDlzggzq4AQ3QBBjcgwfwBJ6tifVovVivy9aCtZo5Bj9gvX0ClpuR+w==</latexit>

K ! ⇡⌫̄⌫

<latexit sha1_base64="wyK17ksxeVJ7fJfAGtB4wo5QwPo=">AAAB/nicdVBNS8NAEN3Ur1q/ouLJy2IRPIWkpqbeCl4ELxVsKzShbLabdulmE3Y3QgkF/4oXD4p49Xd489+4aSuo6IOBx3szzMwLU0alsu0Po7S0vLK6Vl6vbGxube+Yu3sdmWQCkzZOWCJuQyQJo5y0FVWM3KaCoDhkpBuOLwq/e0eEpAm/UZOUBDEachpRjJSW+ubBla8S6KcU+iES0OdZUX2zaltO3XadGrSt07O623A0sRued+5Bx7JnqIIFWn3z3R8kOIsJV5ghKXuOnaogR0JRzMi04meSpAiP0ZD0NOUoJjLIZ+dP4bFWBjBKhC6u4Ez9PpGjWMpJHOrOGKmR/O0V4l9eL1NRI8gpTzNFOJ4vijIG9cdFFnBABcGKTTRBWFB9K8QjJBBWOrGKDuHrU/g/6dQsx7Xq12612VjEUQaH4AicAAd4oAkuQQu0AQY5eABP4Nm4Nx6NF+N13loyFjP74AeMt09Wj5UX</latexit>

B ! K(⇤)⌫̄⌫

<latexit sha1_base64="PW/92jbc/YEXEkLTlWmWP/0vHMk=">AAACAnicdVDLSgMxFM34rPVVdSVugkWoLoaZ2jp1V3QjuKlgH9AZSyZN29BMZkgyQhmKG3/FjQtF3PoV7vwbM20FFT1w4XDOvSTn+BGjUlnWhzE3v7C4tJxZya6urW9s5ra2GzKMBSZ1HLJQtHwkCaOc1BVVjLQiQVDgM9L0h+ep37wlQtKQX6tRRLwA9TntUYyUljq53TNXhfDyJikcHY6h6yMBXR6n08nlLdMuWyW7CC3z+KRcqtiaWBXHOXWgbVoT5MEMtU7u3e2GOA4IV5ghKdu2FSkvQUJRzMg468aSRAgPUZ+0NeUoINJLJhHG8EArXdgLhR6u4ET9fpGgQMpR4OvNAKmB/O2l4l9eO1a9ipdQHsWKcDx9qBczqFOnfcAuFQQrNtIEYUH1XyEeIIGw0q1ldQlfSeH/pFE07ZJZvirlq5VZHRmwB/ZBAdjAAVVwAWqgDjC4Aw/gCTwb98aj8WK8TlfnjNnNDvgB4+0TUrmWHQ==</latexit>

Bs � B̄s

<latexit sha1_base64="hV4Zzmp3em+7KvSU1WIT16bTMF4=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwY5jU1LS7ohuXFWwtNKFMppN26GQSZiZCCf0NNy4UcevPuPNvnD4EFT1w4XDOvdx7T5hypjRCH1ZhZXVtfaO4Wdra3tndK+8fdFSSSULbJOGJ7IZYUc4EbWumOe2mkuI45PQuHF/N/Lt7KhVLxK2epDSI8VCwiBGsjeRf9tWZH2IJDemXK8h2ash1qhDZ5xc1t+4Yguqe1/CgY6M5KmCJVr/87g8SksVUaMKxUj0HpTrIsdSMcDot+ZmiKSZjPKQ9QwWOqQry+c1TeGKUAYwSaUpoOFe/T+Q4VmoSh6Yzxnqkfnsz8S+vl+moHuRMpJmmgiwWRRmHOoGzAOCASUo0nxiCiWTmVkhGWGKiTUwlE8LXp/B/0qnajms3btxKs76MowiOwDE4BQ7wQBNcgxZoAwJS8ACewLOVWY/Wi/W6aC1Yy5lD8APW2ydms5FI</latexit>

K0 � K̄0

<latexit sha1_base64="aAi6SMAxd9TG4OH4/25J+CXAh4U=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4ccjUqdPuim4ENxVsLXTGkkkzbWgmMyQZoZT+hhsXirj1Z9z5N6YPQUUPXDiccy/33hOmnCmN0IeVW1peWV3Lrxc2Nre2d4q7ey2VZJLQJkl4ItshVpQzQZuaaU7bqaQ4Djm9DYcXU//2nkrFEnGjRykNYtwXLGIEayP5V3foxA+xhIZ0iyVkOxXkOmWI7NOzilt1DEFVz6t50LHRDCWwQKNbfPd7CcliKjThWKmOg1IdjLHUjHA6KfiZoikmQ9ynHUMFjqkKxrObJ/DIKD0YJdKU0HCmfp8Y41ipURyazhjrgfrtTcW/vE6mo2owZiLNNBVkvijKONQJnAYAe0xSovnIEEwkM7dCMsASE21iKpgQvj6F/5NW2XZcu3btlurnizjy4AAcgmPgAA/UwSVogCYgIAUP4Ak8W5n1aL1Yr/PWnLWY2Qc/YL19ArTdkNw=</latexit>

K ! µ⌫

<latexit sha1_base64="zMepZ5GMtvNDauqe8tajkaB7Uks=">AAAB83icdVDLSsNAFJ34rPVVdelmsAiuQlJT026k4EZwU8E+oAllMp20QyeTMA+hhP6GGxeKuPVn3Pk3Th+Cih64cDjnXu69J8oYlcpxPqyV1bX1jc3CVnF7Z3dvv3Rw2JapFpi0cMpS0Y2QJIxy0lJUMdLNBEFJxEgnGl/N/M49EZKm/E5NMhImaMhpTDFSRgpuApXCINEw4LpfKju2W3U8twId+/yi6tVcQ5ya79d96NrOHGWwRLNfeg8GKdYJ4QozJGXPdTIV5kgoihmZFgMtSYbwGA1Jz1COEiLDfH7zFJ4aZQDjVJjiCs7V7xM5SqScJJHpTJAayd/eTPzL62kV18Kc8kwrwvFiUawZNI/OAoADKghWbGIIwoKaWyEeIYGwMjEVTQhfn8L/Sbtiu55dv/XKjctlHAVwDE7AGXCBDxrgGjRBC2CQgQfwBJ4tbT1aL9bronXFWs4cgR+w3j4BzCaRjw==</latexit>

Partial widths, hadronic xsec, ratios, forward-backward 
asymmetries

LHC Run I and Run II signal 
strengths
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