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Outline
In the Standard Model, the Yukawa couplings between the Higgs and the fermions are the only 

source of flavour symmetry breaking

Currently, experimental limits on Higgs signal strengths allow for large deviations from SM in 
some Higgs-fermion couplings

ℒSM = ℒflavour symm + ℒYukawa

Question: model-independently, how large can these be without their effects being ruled 
out by other (particularly flavour) observables?
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ℒSMEFT =
1

Λ2 ∑
i

Ci Oi + 𝒪 ( 1
Λ4 )

The Standard Model Effective Field Theory
Approximate the effects of all possible heavy particles by writing down all possible new 

interactions between SM particles 

Different classes of operators built from SM fields...

X3 H6 H4D2 ψψ̄H2D ψψ̄H3 ψψ̄XH X2H2 ψ̄2ψ2 X = Bμν, GA
μν, WI

μν
ψ = Q, u, d, L, e

Λ

Operators are 
suppressed by 

BSM scale 

Parameters of the theory are contained in the Wilson coefficients

?Λ

μEW
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Higgs — fermion couplings in the SMEFT
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In SM, one-to-one relationship between masses and couplings

Beyond SM, e.g. in SMEFT, that relationship is broken

dimension 6 operator
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CHD

ℒSMEFT ⊃ CψH (H†H)ψ̄LψRH



Flavour off-diagonal Higgs couplings
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In the SM, Higgs couplings are flavour-diagonal by construction

In SMEFT…

But: bounds on (flavour changing) Higgs decays are weak

gij
Hψ =

1
v

mij
ψ (1 + v2cH,kin) −

v2

2
Cij

ψH
Diagonalising  doesn’t 

necessarily diagonalise 
mij

gij
Hψ

Best limits usually 
indirect, low energy

Exceptions: couplings 
involving  or t τ

from N. Selimovic’s slides
s̄

d s

d̄
⟹ K0 − K̄0 mixing

h

BR(t → Hu) < 0.019 % (CMS)BR(t → Hc) < 0.043 % }
SM expectation:

O(10−15)
O(10−17)

BR(h → μτ) < 0.15 %
BR(h → eτ) < 0.22 % (CMS) c.f. SM B(h → μμ) = 0.02 %
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Connecting Higgs couplings with other phenomena

Any contribution to Higgs couplings breaks SM flavour group 

Under  flavour symmetry group,U(3)5

(H†H)ψ̄LψRH ∼ 3̄L ⊗ 3R

 is an  matrix dependent 
only on SM parameters

γij N × NdCi

d log μ
=

1
16π2 ∑

j

γij Cj

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

?Λ

μEW

Indirect constraints from other operators?



Flavour selection rules
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ℒSM = ℒflavour symm + ℒYukawa
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

Operators can only generate each other at loop level if:

a) They are of the same irrep under  SU(3)5 b)OR There are factors of SM Yukawas in the 
RGEs

OψH = (H†H)ψ̄LψRH ∼ 3̄L ⊗ 3R

OψX = ψ̄LψRXH ∼ 3̄L ⊗ 3R

Only dipole operators, e.g.  etcOdW Only important for large Yukawas ( )yt

Higgs 
couplings:

Dipoles:

O(1)
quqd = (Q̄u)(Q̄d) ∼ 3̄Q ⊗ 3u ⊗ 3̄Q ⊗ 3d{∼ Y†

u

e.g.

{∼ OdH



Helicity and non-renormalisation

nC = nA + nB − 4

Label amplitudes by number of legs  and total helicity n ∑ h

∑ hC = ∑ hA + ∑ hBand

∑ h

n
4 5 6

0
3

1

2

3

Dimension 6 SMEFT: All SM amplitudes (*) lie in the cone defined by 

∑ h ≤ n − 4

From any operator, can only run into operators 
on or within its cone at one loop 

Alonso, Jenkins, Manohar 1409.0868 
Cheung, Shen 1505.01844

H6

ψ̄ ψH3

ψ2ψ̄2

ψ ψ̄H2D

H4D2

ψ4

ψ̄ ψXH
X2H2

X3

dim 6 dim 6SM

Yukawa-like operators: Higgs-
fermion couplings

(*)exceptions suppressed 
by small Yukawas

8

OψH



Overall: few connections
Dipoles  Higgs-fermion couplings→  BUT Higgs-fermion couplings  dipoles→e.g.

=
Flavour:

:(n, ∑ h)

OψX SM OψH

3̄R ⊗ 3L 1 3̄R ⊗ 3L

ψRψL ψR ψL

(4,2)

ψR ψR

(5, − 1) (5,1)

OψH

Only operator that 
 runs into:OψH

Not well constrained, 
lose flavour 
information

SM

=
OH

⊗

+ (−4,0) +
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CHe
<latexit sha1_base64="OUD/b3D/pU2svyUfUVIjMvirbT0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8SyCXHCOYByRJmJ51kzOzOMjMrhCX/4MWDIl79H2/+jZNkD5pY0FBUddPdFcSCa+O6305uY3Nreye/W9jbPzg8Kh6ftLRMFMMmk0KqTkA1Ch5h03AjsBMrpGEgsB1ManO//YRKcxk9mGmMfkhHER9yRo2VWrV+WsdZv1hyy+4CZJ14GSlBhka/+NUbSJaEGBkmqNZdz42Nn1JlOBM4K/QSjTFlEzrCrqURDVH76eLaGbmwyoAMpbIVGbJQf0+kNNR6Gga2M6RmrFe9ufif103M8NZPeRQnBiO2XDRMBDGSzF8nA66QGTG1hDLF7a2EjamizNiACjYEb/XlddKqlL2rcuX+ulS9y+LIwxmcwyV4cANVqEMDmsDgEZ7hFd4c6bw4787HsjXnZDOn8AfO5w9iBI79</latexit> CHD

<latexit sha1_base64="sGo8bgD1BNU4B/dKVrObGV1JGr8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtBT1JoR56rGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyG5tb2zv53cLe/sHhUfH4pK1loghtEcml6gZYU84EbRlmOO3GiuIo4LQTTOpzv/NElWZSPJhpTP0IjwQLGcHGSu36IG3czQbFklt2F0DrxMtICTI0B8Wv/lCSJKLCEI617nlubPwUK8MIp7NCP9E0xmSCR7RnqcAR1X66uHaGLqwyRKFUtoRBC/X3RIojradRYDsjbMZ61ZuL/3m9xIQ3fspEnBgqyHJRmHBkJJq/joZMUWL41BJMFLO3IjLGChNjAyrYELzVl9dJu1L2rsqV+2qpdpvFkYczOIdL8OAaatCAJrSAwCM8wyu8OdJ5cd6dj2VrzslmTuEPnM8fL9+O3A==</latexit>

CHu
<latexit sha1_base64="i53tf615CbJy6eFjjkgRhbjoda8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgp6k0EuPFewHtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmG73oK0PBh7vzTAzL4g508Z1v53CxubW9k5xt7S3f3B4VD4+6WiZKELbRHKpegHWlDNB24YZTnuxojgKOO0G08bC7z5RpZkUD2YWUz/CY8FCRrCxUqcxTJvJfFiuuFU3A1onXk4qkKM1LH8NRpIkERWGcKx133Nj46dYGUY4nZcGiaYxJlM8pn1LBY6o9tPs2jm6sMoIhVLZEgZl6u+JFEdaz6LAdkbYTPSqtxD/8/qJCW/9lIk4MVSQ5aIw4chItHgdjZiixPCZJZgoZm9FZIIVJsYGVLIheKsvr5NOrepdVWv315X6XR5HEc7gHC7BgxuoQxNa0AYCj/AMr/DmSOfFeXc+lq0FJ585hT9wPn8AelSPDQ==</latexit>

CHd
<latexit sha1_base64="1SWYvIRhPMPdE1YzGxnoAL7znIo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgp6k0EuPFewHtEvJZrNtbDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53CxubW9k5xt7S3f3B4VD4+6WiZKkLbRHKpegHWlDNB24YZTnuJojgOOO0Gk8bc7z5RpZkUD2aaUD/GI8EiRrCxUqcxzJrhbFiuuFV3AbROvJxUIEdrWP4ahJKkMRWGcKx133MT42dYGUY4nZUGqaYJJhM8on1LBY6p9rPFtTN0YZUQRVLZEgYt1N8TGY61nsaB7YyxGetVby7+5/VTE936GRNJaqggy0VRypGRaP46CpmixPCpJZgoZm9FZIwVJsYGVLIheKsvr5NOrepdVWv315X6XR5HEc7gHC7BgxuoQxNa0AYCj/AMr/DmSOfFeXc+lq0FJ585hT9wPn8AYH+O/A==</latexit>

CW
<latexit sha1_base64="KgSNc3k8orurVChqKpgTxb8BcJk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcp9OKxgmkLbSib7bZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyZSGHTdb6ewsbm1vVPcLe3tHxwelY9PWiZONeM+i2WsOyE1XArFfRQoeSfRnEah5O1w0pj77SeujYjVI04THkR0pMRQMIpW8hv9rD3rlytu1V2ArBMvJxXI0eyXv3qDmKURV8gkNabruQkGGdUomOSzUi81PKFsQke8a6miETdBtjh2Ri6sMiDDWNtSSBbq74mMRsZMo9B2RhTHZtWbi/953RSHt0EmVJIiV2y5aJhKgjGZf04GQnOGcmoJZVrYWwkbU00Z2nxKNgRv9eV10qpVvatq7eG6Ur/L4yjCGZzDJXhwA3W4hyb4wEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8Abj2jp0=</latexit>

C(1)
Hq

<latexit sha1_base64="nFm+GTpIohps2fFGYeJmcMo3JE4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkrSCnqSQi89VrAf0May2W7apZtN3N0IJeRvePGgiFf/jDf/jds2B219MPB4b4aZeV7EmdK2/W3lNja3tnfyu4W9/YPDo+LxSUeFsSS0TUIeyp6HFeVM0LZmmtNeJCkOPE673rQx97tPVCoWins9i6gb4LFgPiNYG2nQGCbNx/QhKTuX6bBYsiv2AmidOBkpQYbWsPg1GIUkDqjQhGOl+o4daTfBUjPCaVoYxIpGmEzxmPYNFTigyk0WN6fowigj5IfSlNBoof6eSHCg1CzwTGeA9UStenPxP68fa//GTZiIYk0FWS7yY450iOYBoBGTlGg+MwQTycytiEywxESbmAomBGf15XXSqVacWqV6d1Wq32Zx5OEMzqEMDlxDHZrQgjYQiOAZXuHNiq0X6936WLbmrGzmFP7A+vwBMEWRHQ==</latexit>

C(3)
Hq

<latexit sha1_base64="q8/3b6gwz0x3FyypOe55UgArQPI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkrSCnqSQi89VrAf0May2W7apZtN3N0IJeRvePGgiFf/jDf/jds2B219MPB4b4aZeV7EmdK2/W3lNja3tnfyu4W9/YPDo+LxSUeFsSS0TUIeyp6HFeVM0LZmmtNeJCkOPE673rQx97tPVCoWins9i6gb4LFgPiNYG2nQGCbNx/QhKdcu02GxZFfsBdA6cTJSggytYfFrMApJHFChCcdK9R070m6CpWaE07QwiBWNMJniMe0bKnBAlZssbk7RhVFGyA+lKaHRQv09keBAqVngmc4A64la9ebif14/1v6NmzARxZoKslzkxxzpEM0DQCMmKdF8ZggmkplbEZlgiYk2MRVMCM7qy+ukU604tUr17qpUv83iyMMZnEMZHLiGOjShBW0gEMEzvMKbFVsv1rv1sWzNWdnMKfyB9fkDM1GRHw==</latexit>

C(3)
Hl

<latexit sha1_base64="p6te76poBjycY6bA4ihW1kC8p7w=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkrSFvQkhV56rGA/oI1ls920SzebsLsRSsjf8OJBEa/+GW/+G7dtDtr6YODx3gwz87yIM6Vt+9vKbW3v7O7l9wsHh0fHJ8XTs64KY0loh4Q8lH0PK8qZoB3NNKf9SFIceJz2vFlz4feeqFQsFA96HlE3wBPBfEawNtKwOUpaPH1MyrXrdFQs2RV7CbRJnIyUIEN7VPwajkMSB1RowrFSA8eOtJtgqRnhNC0MY0UjTGZ4QgeGChxQ5SbLm1N0ZZQx8kNpSmi0VH9PJDhQah54pjPAeqrWvYX4nzeItX/rJkxEsaaCrBb5MUc6RIsA0JhJSjSfG4KJZOZWRKZYYqJNTAUTgrP+8ibpVitOrVK9r5cad1kcebiASyiDAzfQgBa0oQMEIniGV3izYuvFerc+Vq05K5s5hz+wPn8AK5qRGg==</latexit>

C(1)
Hl

<latexit sha1_base64="0GIzB/LuUp72rFGcMZE+ndD+6rQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkpSBT1JoZceK9gPaGPZbDft0s0m7G6EEvI3vHhQxKt/xpv/xk2bg7Y+GHi8N8PMPC/iTGnb/rYKG5tb2zvF3dLe/sHhUfn4pKvCWBLaISEPZd/DinImaEczzWk/khQHHqc9b9bM/N4TlYqF4kHPI+oGeCKYzwjWRho2R0mLp49J1blMR+WKXbMXQOvEyUkFcrRH5a/hOCRxQIUmHCs1cOxIuwmWmhFO09IwVjTCZIYndGCowAFVbrK4OUUXRhkjP5SmhEYL9fdEggOl5oFnOgOsp2rVy8T/vEGs/Vs3YSKKNRVkuciPOdIhygJAYyYp0XxuCCaSmVsRmWKJiTYxlUwIzurL66RbrzlXtfr9daVxl8dRhDM4hyo4cAMNaEEbOkAggmd4hTcrtl6sd+tj2Vqw8plT+APr8wcojpEY</latexit>

CHWB
<latexit sha1_base64="9HcKvhTX0QYBVMDOZ/mMivUkYpQ=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqexWQU9S7KXHCrZbaJeSTbNtaDa7JFmhLP0RXjwo4tXf481/Y9ruQVsfDDzem2FmXpAIro3jfKPCxubW9k5xt7S3f3B4VD4+6eg4VZS1aSxi1Q2IZoJL1jbcCNZNFCNRIJgXTBpz33tiSvNYPpppwvyIjCQPOSXGSl5jkDW9+9mgXHGqzgJ4nbg5qUCO1qD81R/GNI2YNFQQrXuukxg/I8pwKtis1E81SwidkBHrWSpJxLSfLc6d4QurDHEYK1vS4IX6eyIjkdbTKLCdETFjverNxf+8XmrCWz/jMkkNk3S5KEwFNjGe/46HXDFqxNQSQhW3t2I6JopQYxMq2RDc1ZfXSadWda+qtYfrSv0uj6MIZ3AOl+DCDdShCS1oA4UJPMMrvKEEvaB39LFsLaB85hT+AH3+ANeyjzs=</latexit>

CG
<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>

FCNCs at one loop

LHC Higgs signal strengths 
(tree level)

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>

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

b ! s�
<latexit sha1_base64="G5fgxxoFRGFQgf4MKbD290bcJIM=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4Gmb6srMruHFZwT6gM5RMmmlDk8yYZApl6He4caGIWz/GnX9j+hBU9MCFwzn3cu89YcKo0o7zYeU2Nre2d/K7hb39g8Oj4vFJR8WpxKSNYxbLXogUYVSQtqaakV4iCeIhI91wcr3wu1MiFY3FnZ4lJOBoJGhEMdJGCkJfx1BBf4Q4R4NiybHrdc+t1qBju1W3VvYMqXie69WgaztLlMAarUHx3R/GOOVEaMyQUn3XSXSQIakpZmRe8FNFEoQnaET6hgrEiQqy5dFzeGGUIYxiaUpouFS/T2SIKzXjoenkSI/Vb28h/uX1Ux01goyKJNVE4NWiKGXQfLpIAA6pJFizmSEIS2puhXiMJMLa5FQwIXx9Cv8nnbLtVuzybbXUbKzjyIMzcA4ugQuuQBPcgBZoAwzuwQN4As/W1Hq0XqzXVWvOWs+cgh+w3j4BpfWSAg==</latexit>

Bs ! l+l�
<latexit sha1_base64="EIcWIlUWvAglsYb1uWbwIsvJng8=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSyCIIakL5td0Y3LCvYBbQyT6bQdOpmEmYlQQ7/EjQtF3Pop7vwbpw9BRQ9cOJxzL/feE8SMSmXbH0ZmZXVtfSO7mdva3tnNm3v7LRklApMmjlgkOgGShFFOmooqRjqxICgMGGkH48uZ374jQtKI36hJTLwQDTkdUIyUlnwzf+FL2FMRZLenus58s2Bb1arrlCvQtpyyUym6mpRc13Er0LHsOQpgiYZvvvf6EU5CwhVmSMquY8fKS5FQFDMyzfUSSWKEx2hIuppyFBLppfPDp/BYK304iIQuruBc/T6RolDKSRjozhCpkfztzcS/vG6iBjUvpTxOFOF4sWiQMKgfnaUA+1QQrNhEE4QF1bdCPEICYaWzyukQvj6F/5NW0XJKVvG6XKjXlnFkwSE4AifAAeegDq5AAzQBBgl4AE/g2bg3Ho0X43XRmjGWMwfgB4y3T0+IkjM=</latexit>

K ! ⇡⌫̄⌫
<latexit sha1_base64="avSiL7o3xwQRNR4Q2h0nsvlazJQ=">AAAB/3icdVDLSsNAFJ3UV62vqODGzWARXIWkL5tdwY3gpoJ9QBPKZDpph04mYWYilNqFv+LGhSJu/Q13/o2TtoKKHrhwOOde7r0nSBiVyrY/jNzK6tr6Rn6zsLW9s7tn7h+0ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMLzK/c0uEpDG/UZOE+BEachpSjJSW+ubRFfRUDL2EQi9AAno8zapvFm2rVnOdShXallNxqiVXk7LrOm4VOpY9RxEs0eyb794gxmlEuMIMSdlz7ET5UyQUxYzMCl4qSYLwGA1JT1OOIiL96fz+GTzVygCGsdDFFZyr3yemKJJyEgW6M0JqJH97mfiX10tVWPenlCepIhwvFoUpg/rjLAw4oIJgxSaaICyovhXiERIIKx1ZQYfw9Sn8n7RLllO2SteVYqO+jCMPjsEJOAMOOAcNcAmaoAUwuAMP4Ak8G/fGo/FivC5ac8Zy5hD8gPH2Cb5flUg=</latexit>

Bs,d � B̄s,d
<latexit sha1_base64="3/y0espgZDGxOQydlsRPwYYjFvs=">AAAB/XicdVDLSsNAFJ3UV62v+Ni5GSyCCw1JXza7ohuXFewD2hAmk2k7dPJgZiLUUPwVNy4Ucet/uPNvnLYRVPTAhTPn3Mvce7yYUSFN80PLLS2vrK7l1wsbm1vbO/ruXltECcekhSMW8a6HBGE0JC1JJSPdmBMUeIx0vPHlzO/cEi5oFN7ISUycAA1DOqAYSSW5+sGFm4pTf3rW9xCH2cPVi6ZRq9lWpQpNw6pY1ZKtSNm2LbsKLcOcowgyNF39ve9HOAlIKDFDQvQsM5ZOirikmJFpoZ8IEiM8RkPSUzREARFOOt9+Co+V4sNBxFWFEs7V7xMpCoSYBJ7qDJAcid/eTPzL6yVyUHdSGsaJJCFefDRIGJQRnEUBfcoJlmyiCMKcql0hHiGOsFSBFVQIX5fC/0m7ZFhlo3RdKTbqWRx5cAiOwAmwwDlogCvQBC2AwR14AE/gWbvXHrUX7XXRmtOymX3wA9rbJ+ZxlNw=</latexit>

Assuming a Minimally Flavour Violating 
(MFV) flavour structure: 

'The impact of flavour data on global fits of the MFV SMEFT'
R. Aoude, T. Hurth, SR, W. Shepherd, JHEP 12 (2020) 113

10



CHe
<latexit sha1_base64="OUD/b3D/pU2svyUfUVIjMvirbT0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8SyCXHCOYByRJmJ51kzOzOMjMrhCX/4MWDIl79H2/+jZNkD5pY0FBUddPdFcSCa+O6305uY3Nreye/W9jbPzg8Kh6ftLRMFMMmk0KqTkA1Ch5h03AjsBMrpGEgsB1ManO//YRKcxk9mGmMfkhHER9yRo2VWrV+WsdZv1hyy+4CZJ14GSlBhka/+NUbSJaEGBkmqNZdz42Nn1JlOBM4K/QSjTFlEzrCrqURDVH76eLaGbmwyoAMpbIVGbJQf0+kNNR6Gga2M6RmrFe9ufif103M8NZPeRQnBiO2XDRMBDGSzF8nA66QGTG1hDLF7a2EjamizNiACjYEb/XlddKqlL2rcuX+ulS9y+LIwxmcwyV4cANVqEMDmsDgEZ7hFd4c6bw4787HsjXnZDOn8AfO5w9iBI79</latexit> CHD

<latexit sha1_base64="sGo8bgD1BNU4B/dKVrObGV1JGr8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtBT1JoR56rGA/oF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyG5tb2zv53cLe/sHhUfH4pK1loghtEcml6gZYU84EbRlmOO3GiuIo4LQTTOpzv/NElWZSPJhpTP0IjwQLGcHGSu36IG3czQbFklt2F0DrxMtICTI0B8Wv/lCSJKLCEI617nlubPwUK8MIp7NCP9E0xmSCR7RnqcAR1X66uHaGLqwyRKFUtoRBC/X3RIojradRYDsjbMZ61ZuL/3m9xIQ3fspEnBgqyHJRmHBkJJq/joZMUWL41BJMFLO3IjLGChNjAyrYELzVl9dJu1L2rsqV+2qpdpvFkYczOIdL8OAaatCAJrSAwCM8wyu8OdJ5cd6dj2VrzslmTuEPnM8fL9+O3A==</latexit>

CHu
<latexit sha1_base64="i53tf615CbJy6eFjjkgRhbjoda8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgp6k0EuPFewHtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmG73oK0PBh7vzTAzL4g508Z1v53CxubW9k5xt7S3f3B4VD4+6WiZKELbRHKpegHWlDNB24YZTnuxojgKOO0G08bC7z5RpZkUD2YWUz/CY8FCRrCxUqcxTJvJfFiuuFU3A1onXk4qkKM1LH8NRpIkERWGcKx133Nj46dYGUY4nZcGiaYxJlM8pn1LBY6o9tPs2jm6sMoIhVLZEgZl6u+JFEdaz6LAdkbYTPSqtxD/8/qJCW/9lIk4MVSQ5aIw4chItHgdjZiixPCZJZgoZm9FZIIVJsYGVLIheKsvr5NOrepdVWv315X6XR5HEc7gHC7BgxuoQxNa0AYCj/AMr/DmSOfFeXc+lq0FJ585hT9wPn8AelSPDQ==</latexit>

CHd
<latexit sha1_base64="1SWYvIRhPMPdE1YzGxnoAL7znIo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgp6k0EuPFewHtEvJZrNtbDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0g408Z1v53CxubW9k5xt7S3f3B4VD4+6WiZKkLbRHKpegHWlDNB24YZTnuJojgOOO0Gk8bc7z5RpZkUD2aaUD/GI8EiRrCxUqcxzJrhbFiuuFV3AbROvJxUIEdrWP4ahJKkMRWGcKx133MT42dYGUY4nZUGqaYJJhM8on1LBY6p9rPFtTN0YZUQRVLZEgYt1N8TGY61nsaB7YyxGetVby7+5/VTE936GRNJaqggy0VRypGRaP46CpmixPCpJZgoZm9FZIwVJsYGVLIheKsvr5NOrepdVWv315X6XR5HEc7gHC7BgxuoQxNa0AYCj/AMr/DmSOfFeXc+lq0FJ585hT9wPn8AYH+O/A==</latexit>

CW
<latexit sha1_base64="KgSNc3k8orurVChqKpgTxb8BcJk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcp9OKxgmkLbSib7bZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyZSGHTdb6ewsbm1vVPcLe3tHxwelY9PWiZONeM+i2WsOyE1XArFfRQoeSfRnEah5O1w0pj77SeujYjVI04THkR0pMRQMIpW8hv9rD3rlytu1V2ArBMvJxXI0eyXv3qDmKURV8gkNabruQkGGdUomOSzUi81PKFsQke8a6miETdBtjh2Ri6sMiDDWNtSSBbq74mMRsZMo9B2RhTHZtWbi/953RSHt0EmVJIiV2y5aJhKgjGZf04GQnOGcmoJZVrYWwkbU00Z2nxKNgRv9eV10qpVvatq7eG6Ur/L4yjCGZzDJXhwA3W4hyb4wEDAM7zCm6OcF+fd+Vi2Fpx85hT+wPn8Abj2jp0=</latexit>

C(1)
Hq

<latexit sha1_base64="nFm+GTpIohps2fFGYeJmcMo3JE4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkrSCnqSQi89VrAf0May2W7apZtN3N0IJeRvePGgiFf/jDf/jds2B219MPB4b4aZeV7EmdK2/W3lNja3tnfyu4W9/YPDo+LxSUeFsSS0TUIeyp6HFeVM0LZmmtNeJCkOPE673rQx97tPVCoWins9i6gb4LFgPiNYG2nQGCbNx/QhKTuX6bBYsiv2AmidOBkpQYbWsPg1GIUkDqjQhGOl+o4daTfBUjPCaVoYxIpGmEzxmPYNFTigyk0WN6fowigj5IfSlNBoof6eSHCg1CzwTGeA9UStenPxP68fa//GTZiIYk0FWS7yY450iOYBoBGTlGg+MwQTycytiEywxESbmAomBGf15XXSqVacWqV6d1Wq32Zx5OEMzqEMDlxDHZrQgjYQiOAZXuHNiq0X6936WLbmrGzmFP7A+vwBMEWRHQ==</latexit>

C(3)
Hq

<latexit sha1_base64="q8/3b6gwz0x3FyypOe55UgArQPI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkrSCnqSQi89VrAf0May2W7apZtN3N0IJeRvePGgiFf/jDf/jds2B219MPB4b4aZeV7EmdK2/W3lNja3tnfyu4W9/YPDo+LxSUeFsSS0TUIeyp6HFeVM0LZmmtNeJCkOPE673rQx97tPVCoWins9i6gb4LFgPiNYG2nQGCbNx/QhKdcu02GxZFfsBdA6cTJSggytYfFrMApJHFChCcdK9R070m6CpWaE07QwiBWNMJniMe0bKnBAlZssbk7RhVFGyA+lKaHRQv09keBAqVngmc4A64la9ebif14/1v6NmzARxZoKslzkxxzpEM0DQCMmKdF8ZggmkplbEZlgiYk2MRVMCM7qy+ukU604tUr17qpUv83iyMMZnEMZHLiGOjShBW0gEMEzvMKbFVsv1rv1sWzNWdnMKfyB9fkDM1GRHw==</latexit>

C(3)
Hl

<latexit sha1_base64="p6te76poBjycY6bA4ihW1kC8p7w=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkrSFvQkhV56rGA/oI1ls920SzebsLsRSsjf8OJBEa/+GW/+G7dtDtr6YODx3gwz87yIM6Vt+9vKbW3v7O7l9wsHh0fHJ8XTs64KY0loh4Q8lH0PK8qZoB3NNKf9SFIceJz2vFlz4feeqFQsFA96HlE3wBPBfEawNtKwOUpaPH1MyrXrdFQs2RV7CbRJnIyUIEN7VPwajkMSB1RowrFSA8eOtJtgqRnhNC0MY0UjTGZ4QgeGChxQ5SbLm1N0ZZQx8kNpSmi0VH9PJDhQah54pjPAeqrWvYX4nzeItX/rJkxEsaaCrBb5MUc6RIsA0JhJSjSfG4KJZOZWRKZYYqJNTAUTgrP+8ibpVitOrVK9r5cad1kcebiASyiDAzfQgBa0oQMEIniGV3izYuvFerc+Vq05K5s5hz+wPn8AK5qRGg==</latexit>

C(1)
Hl

<latexit sha1_base64="0GIzB/LuUp72rFGcMZE+ndD+6rQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkpSBT1JoZceK9gPaGPZbDft0s0m7G6EEvI3vHhQxKt/xpv/xk2bg7Y+GHi8N8PMPC/iTGnb/rYKG5tb2zvF3dLe/sHhUfn4pKvCWBLaISEPZd/DinImaEczzWk/khQHHqc9b9bM/N4TlYqF4kHPI+oGeCKYzwjWRho2R0mLp49J1blMR+WKXbMXQOvEyUkFcrRH5a/hOCRxQIUmHCs1cOxIuwmWmhFO09IwVjTCZIYndGCowAFVbrK4OUUXRhkjP5SmhEYL9fdEggOl5oFnOgOsp2rVy8T/vEGs/Vs3YSKKNRVkuciPOdIhygJAYyYp0XxuCCaSmVsRmWKJiTYxlUwIzurL66RbrzlXtfr9daVxl8dRhDM4hyo4cAMNaEEbOkAggmd4hTcrtl6sd+tj2Vqw8plT+APr8wcojpEY</latexit>

CHWB
<latexit sha1_base64="9HcKvhTX0QYBVMDOZ/mMivUkYpQ=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqexWQU9S7KXHCrZbaJeSTbNtaDa7JFmhLP0RXjwo4tXf481/Y9ruQVsfDDzem2FmXpAIro3jfKPCxubW9k5xt7S3f3B4VD4+6eg4VZS1aSxi1Q2IZoJL1jbcCNZNFCNRIJgXTBpz33tiSvNYPpppwvyIjCQPOSXGSl5jkDW9+9mgXHGqzgJ4nbg5qUCO1qD81R/GNI2YNFQQrXuukxg/I8pwKtis1E81SwidkBHrWSpJxLSfLc6d4QurDHEYK1vS4IX6eyIjkdbTKLCdETFjverNxf+8XmrCWz/jMkkNk3S5KEwFNjGe/46HXDFqxNQSQhW3t2I6JopQYxMq2RDc1ZfXSadWda+qtYfrSv0uj6MIZ3AOl+DCDdShCS1oA4UJPMMrvKEEvaB39LFsLaB85hT+AH3+ANeyjzs=</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>

Z pole

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

e+e� ! q̄q
<latexit sha1_base64="ylxIJjOwarxuyIKm1t//U7M9qPQ=">AAAB/XicdVDJSgNBEO2JW4xbXG5eGoMgiENPdm8BLx4jmETIRk+nkjTpWdLdI8QQ/BUvHhTx6n9482/sLIKKPih4vFdFVT03FFxpQj6s2NLyyupafD2xsbm1vZPc3auqIJIMKiwQgbxxqQLBfahorgXchBKo5wqouYOLqV+7Bal44F/rUQhNj/Z83uWMaiO1kwfQOsXQOsMNHeCGSyUe4mE7mSK2k3VIIY+JnSnkHDIl+RxJn+exY5MZUmiBcjv53ugELPLA10xQpeoOCXVzTKXmTMAk0YgUhJQNaA/qhvrUA9Ucz66f4GOjdHA3kKZ8jWfq94kx9ZQaea7p9Kjuq9/eVPzLq0e6W2yOuR9GGnw2X9SNBDafTqPAHS6BaTEyhDLJza2Y9amkTJvAEiaEr0/x/6Satp2Mnb7KpkrFRRxxdIiO0AlyUAGV0CUqowpi6A49oCf0bN1bj9aL9TpvjVmLmX30A9bbJ2NDk+I=</latexit>

Atomic parity violation
DIS,...

b ! s�
<latexit sha1_base64="G5fgxxoFRGFQgf4MKbD290bcJIM=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4Gmb6srMruHFZwT6gM5RMmmlDk8yYZApl6He4caGIWz/GnX9j+hBU9MCFwzn3cu89YcKo0o7zYeU2Nre2d/K7hb39g8Oj4vFJR8WpxKSNYxbLXogUYVSQtqaakV4iCeIhI91wcr3wu1MiFY3FnZ4lJOBoJGhEMdJGCkJfx1BBf4Q4R4NiybHrdc+t1qBju1W3VvYMqXie69WgaztLlMAarUHx3R/GOOVEaMyQUn3XSXSQIakpZmRe8FNFEoQnaET6hgrEiQqy5dFzeGGUIYxiaUpouFS/T2SIKzXjoenkSI/Vb28h/uX1Ux01goyKJNVE4NWiKGXQfLpIAA6pJFizmSEIS2puhXiMJMLa5FQwIXx9Cv8nnbLtVuzybbXUbKzjyIMzcA4ugQuuQBPcgBZoAwzuwQN4As/W1Hq0XqzXVWvOWs+cgh+w3j4BpfWSAg==</latexit>

Bs ! l+l�
<latexit sha1_base64="EIcWIlUWvAglsYb1uWbwIsvJng8=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSyCIIakL5td0Y3LCvYBbQyT6bQdOpmEmYlQQ7/EjQtF3Pop7vwbpw9BRQ9cOJxzL/feE8SMSmXbH0ZmZXVtfSO7mdva3tnNm3v7LRklApMmjlgkOgGShFFOmooqRjqxICgMGGkH48uZ374jQtKI36hJTLwQDTkdUIyUlnwzf+FL2FMRZLenus58s2Bb1arrlCvQtpyyUym6mpRc13Er0LHsOQpgiYZvvvf6EU5CwhVmSMquY8fKS5FQFDMyzfUSSWKEx2hIuppyFBLppfPDp/BYK304iIQuruBc/T6RolDKSRjozhCpkfztzcS/vG6iBjUvpTxOFOF4sWiQMKgfnaUA+1QQrNhEE4QF1bdCPEICYaWzyukQvj6F/5NW0XJKVvG6XKjXlnFkwSE4AifAAeegDq5AAzQBBgl4AE/g2bg3Ho0X43XRmjGWMwfgB4y3T0+IkjM=</latexit>

K ! ⇡⌫̄⌫
<latexit sha1_base64="avSiL7o3xwQRNR4Q2h0nsvlazJQ=">AAAB/3icdVDLSsNAFJ3UV62vqODGzWARXIWkL5tdwY3gpoJ9QBPKZDpph04mYWYilNqFv+LGhSJu/Q13/o2TtoKKHrhwOOde7r0nSBiVyrY/jNzK6tr6Rn6zsLW9s7tn7h+0ZZwKTFo4ZrHoBkgSRjlpKaoY6SaCoChgpBOMLzK/c0uEpDG/UZOE+BEachpSjJSW+ubRFfRUDL2EQi9AAno8zapvFm2rVnOdShXallNxqiVXk7LrOm4VOpY9RxEs0eyb794gxmlEuMIMSdlz7ET5UyQUxYzMCl4qSYLwGA1JT1OOIiL96fz+GTzVygCGsdDFFZyr3yemKJJyEgW6M0JqJH97mfiX10tVWPenlCepIhwvFoUpg/rjLAw4oIJgxSaaICyovhXiERIIKx1ZQYfw9Sn8n7RLllO2SteVYqO+jCMPjsEJOAMOOAcNcAmaoAUwuAMP4Ak8G/fGo/FivC5ac8Zy5hD8gPH2Cb5flUg=</latexit>

Bs,d � B̄s,d
<latexit sha1_base64="3/y0espgZDGxOQydlsRPwYYjFvs=">AAAB/XicdVDLSsNAFJ3UV62v+Ni5GSyCCw1JXza7ohuXFewD2hAmk2k7dPJgZiLUUPwVNy4Ucet/uPNvnLYRVPTAhTPn3Mvce7yYUSFN80PLLS2vrK7l1wsbm1vbO/ruXltECcekhSMW8a6HBGE0JC1JJSPdmBMUeIx0vPHlzO/cEi5oFN7ISUycAA1DOqAYSSW5+sGFm4pTf3rW9xCH2cPVi6ZRq9lWpQpNw6pY1ZKtSNm2LbsKLcOcowgyNF39ve9HOAlIKDFDQvQsM5ZOirikmJFpoZ8IEiM8RkPSUzREARFOOt9+Co+V4sNBxFWFEs7V7xMpCoSYBJ7qDJAcid/eTPzL6yVyUHdSGsaJJCFefDRIGJQRnEUBfcoJlmyiCMKcql0hHiGOsFSBFVQIX5fC/0m7ZFhlo3RdKTbqWRx5cAiOwAmwwDlogCvQBC2AwR14AE/gWbvXHrUX7XXRmtOymX3wA9rbJ+ZxlNw=</latexit>

'The impact of flavour data on global fits of the MFV SMEFT'
R. Aoude, T. Hurth, SR, W. Shepherd, JHEP 12 (2020) 113

FCNCs at one loop
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CG
<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>

LHC Higgs signal strengths 
(tree level)

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



Beyond the SMEFT
UV models which can generate modified Higgs couplings will also generate correlated 

effects in other SMEFT operators & flavour and collider physics

A pair of vector-like fermions

see N. Selimović’s talk yesterday!

Erdelyi, Grober, Selimovic 2410.08272

2HDM with Spontaneous Flavour Violation
Giannakopoulou, Meade, Valli 2410.05236

Strongest flavour constraints from K mixing
Also direct collider constraints for new Higgs bosons

Constraints from FCNCs, and CKM unitarity
Also EWPTs, Higgs physics, direct searches

W/Z

qi

qj

OHψ
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Summary & outlook
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Modified Higgs-fermion couplings occupy a special place in SMEFT parameter space

Due to flavour and helicity structure, few model-independent connections to other (e.g. 
better measured) observables 

Model-building opportunities to identify correlated observables, experimental targets 
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Backup
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Future of Higgs couplings
FCC Snowmass report, 2203.06520

In the SMEFT at dim 6, each of these decays is modified by a single operator:

 test of the Yukawa sector⟹

Projected precision (%):

{
{

FCC-ee matters most

FCC-hh matters most

These operators can be 
generated at tree level in 
some models, e.g. 2HDM

v2

2 2
(v + 3h + …) q̄LuR


