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Why global fits?

2

One observable can be influenced by 
many operators
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Why global fits?

2

One observable can be influenced by 
many operators

One operator can contribute to many 
different observables
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e+e� ! ff̄ Weak boson fusion 
Higgs production
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Higgs decay

Need a global fit to take 
into account the possible 
crosstalk of observables 
and operators
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Confronting the SMEFT with data
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Operator sets 
defined by the 
data

Which datasets do 
we need to 
constrain a theory 
motivated set of 
operators?

[Celada et al. 
(2404.12809)]
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Outline

Based on 2311.04963 with 
Riccardo Bartocci and Tobias Hurth

Are we ready for a global fit starting from theory assumptions?

SMEFT@NLO: Curse or blessing?

https://arxiv.org/abs/2311.04963
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Standard Model Effective Field Theory (SMEFT)
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SM 
sym

SM 
fields

Higgs 
doublet

[review: Brivio, Trott (1706.08945)] 

<latexit sha1_base64="y+ui8zoJl2i82ucmSxekTewTacA="></latexit>

L = LSM +
X

i

ci
⇤2

O
(6)
i +

X

j

c(8)j

⇤4
O

(8)
j + · · · Odd dimensions violate lepton or baryon number 

2499 operators at D6
Many of these are different flavor combinations 
of the same structure
Reduce number of dof with flavor assumptions
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OdH
ij

= (H†
H)(q̄iHdj)

Flav. combinations
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3⇥ 3 + h.c. = 18

https://arxiv.org/abs/1706.08945
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SMEFT flavor assumptions
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More flavor symmetries:
[Faroughy, Isidori, Wilsch, Yamamoto (2005.05366)]
[Greljo, Palavric, Thomsen (2203.09561)] 

Same couplings for top, charm, up quark.
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Operator is forbidden under  symmetry
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U(3)5

Left with 41 operators

https://arxiv.org/abs/2005.05366
https://arxiv.org/abs/2203.09561
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[Gerard (1983)]
[Chivukula, Georgi (1987)]
[D’Ambrosio, Giudice, Isidori, Strumia (hep-ph/0207036)]
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OdH
ij

= (H†
H)(q̄iH Yd dj)

! (H†
H)((q̄⌦†

q
)iH (⌦dYq⌦

†
d
) (⌦dd)j)

Minimal flavor violation (MFV)
In the SM, the Yukawas  are the only sources of the breaking of this symmetry
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Warsaw basis 
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[Grzadkowski et al. (1008.4884)]

1 : X3

QG fABCGA⌫

µ
GB⇢

⌫
GCµ

⇢

Q eG fABC eGA⌫

µ
GB⇢

⌫
GCµ

⇢

QW ✏IJKW I⌫

µ
W J⇢

⌫
WKµ

⇢

QfW ✏IJKfW I⌫

µ
W J⇢

⌫
WKµ

⇢

2 : H6

QH (H†H)3

3 : H4D2

QH⇤ (H†H)⇤(H†H)

QHD

�
H†DµH

�⇤ �
H†DµH

�

5 :  2H3 + h.c.

QeH (H†H)(l̄perH)

QuH (H†H)(q̄pur
eH)

QdH (H†H)(q̄pdrH)

4 : X2H2

QHG H†H GA

µ⌫
GAµ⌫

Q
H eG H†H eGA

µ⌫
GAµ⌫

QHW H†H W I

µ⌫
W Iµ⌫

Q
HfW H†H fW I

µ⌫
W Iµ⌫

QHB H†H Bµ⌫Bµ⌫

Q
H eB H†H eBµ⌫Bµ⌫

QHWB H†⌧ IH W I

µ⌫
Bµ⌫

Q
HfWB

H†⌧ IH fW I

µ⌫
Bµ⌫

6 :  2XH + h.c.

QeW (l̄p�µ⌫er)⌧ IHW I

µ⌫

QeB (l̄p�µ⌫er)HBµ⌫

QuG (q̄p�µ⌫TAur) eH GA

µ⌫

QuW (q̄p�µ⌫ur)⌧ I eH W I

µ⌫

QuB (q̄p�µ⌫ur) eH Bµ⌫

QdG (q̄p�µ⌫TAdr)H GA

µ⌫

QdW (q̄p�µ⌫dr)⌧ IH W I

µ⌫

QdB (q̄p�µ⌫dr)H Bµ⌫

7 :  2H2D

Q(1)
Hl

(H†i
 !
D µH)(l̄p�µlr)

Q(3)
Hl

(H†i
 !
D I

µ
H)(l̄p⌧ I�µlr)

QHe (H†i
 !
D µH)(ēp�µer)

Q(1)
Hq

(H†i
 !
D µH)(q̄p�µqr)

Q(3)
Hq

(H†i
 !
D I

µ
H)(q̄p⌧ I�µqr)

QHu (H†i
 !
D µH)(ūp�µur)

QHd (H†i
 !
D µH)(d̄p�µdr)

QHud + h.c. i( eH†DµH)(ūp�µdr)

8 : (L̄L)(L̄L)

Q`` (l̄p�µlr)(l̄s�µlt)

Q(1)
qq (q̄p�µqr)(q̄s�µqt)

Q(3)
qq (q̄p�µ⌧ Iqr)(q̄s�µ⌧ Iqt)

Q(1)
`q

(l̄p�µlr)(q̄s�µqt)

Q(3)
`q

(l̄p�µ⌧ I lr)(q̄s�µ⌧ Iqt)

8 : (R̄R)(R̄R)

Qee (ēp�µer)(ēs�µet)

Quu (ūp�µur)(ūs�µut)

Qdd (d̄p�µdr)(d̄s�µdt)

Qeu (ēp�µer)(ūs�µut)

Qed (ēp�µer)(d̄s�µdt)

Q(1)
ud

(ūp�µur)(d̄s�µdt)

Q(8)
ud

(ūp�µTAur)(d̄s�µTAdt)

8 : (L̄L)(R̄R)

Qle (l̄p�µlr)(ēs�µet)

Qlu (l̄p�µlr)(ūs�µut)

Qld (l̄p�µlr)(d̄s�µdt)

Qqe (q̄p�µqr)(ēs�µet)

Q(1)
qu (q̄p�µqr)(ūs�µut)

Q(8)
qu (q̄p�µTAqr)(ūs�µTAut)

Q(1)
qd

(q̄p�µqr)(d̄s�µdt)

Q(8)
qd

(q̄p�µTAqr)(d̄s�µTAdt)

8 : (L̄R)(R̄L) + h.c.

Qledq (l̄j
p
er)(d̄sqtj)

8 : (L̄R)(L̄R) + h.c.

Q(1)
quqd

(q̄j
p
ur)✏jk(q̄ksdt)

Q(8)
quqd

(q̄j
p
TAur)✏jk(q̄ksTAdt)

8 : (L̄R)(L̄R) + h.c.

Q(1)
lequ

(l̄j
p
er)✏jk(q̄ksut)

Q(3)
lequ

(l̄j
p
�µ⌫er)✏jk(q̄ks�

µ⌫ut)

Table 1: L6 of Refs. [222] as given in Ref. [204]. The flavour labels p, r, s, t on the Q operators
are suppressed on the left hand side of the tables.

– 166 –

Plus more four-fermion operators

https://arxiv.org/abs/1008.4884
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Q
HfWB

H†⌧ IH fW I

µ⌫
Bµ⌫

6 :  2XH + h.c.

QeW (l̄p�µ⌫er)⌧ IHW I

µ⌫

QeB (l̄p�µ⌫er)HBµ⌫

QuG (q̄p�µ⌫TAur) eH GA

µ⌫

QuW (q̄p�µ⌫ur)⌧ I eH W I

µ⌫

QuB (q̄p�µ⌫ur) eH Bµ⌫

QdG (q̄p�µ⌫TAdr)H GA

µ⌫

QdW (q̄p�µ⌫dr)⌧ IH W I

µ⌫

QdB (q̄p�µ⌫dr)H Bµ⌫

7 :  2H2D

Q(1)
Hl

(H†i
 !
D µH)(l̄p�µlr)

Q(3)
Hl

(H†i
 !
D I

µ
H)(l̄p⌧ I�µlr)

QHe (H†i
 !
D µH)(ēp�µer)

Q(1)
Hq

(H†i
 !
D µH)(q̄p�µqr)

Q(3)
Hq

(H†i
 !
D I

µ
H)(q̄p⌧ I�µqr)

QHu (H†i
 !
D µH)(ūp�µur)

QHd (H†i
 !
D µH)(d̄p�µdr)

QHud + h.c. i( eH†DµH)(ūp�µdr)

8 : (L̄L)(L̄L)

Q`` (l̄p�µlr)(l̄s�µlt)

Q(1)
qq (q̄p�µqr)(q̄s�µqt)

Q(3)
qq (q̄p�µ⌧ Iqr)(q̄s�µ⌧ Iqt)

Q(1)
`q

(l̄p�µlr)(q̄s�µqt)

Q(3)
`q

(l̄p�µ⌧ I lr)(q̄s�µ⌧ Iqt)

8 : (R̄R)(R̄R)

Qee (ēp�µer)(ēs�µet)

Quu (ūp�µur)(ūs�µut)

Qdd (d̄p�µdr)(d̄s�µdt)

Qeu (ēp�µer)(ūs�µut)

Qed (ēp�µer)(d̄s�µdt)

Q(1)
ud

(ūp�µur)(d̄s�µdt)

Q(8)
ud

(ūp�µTAur)(d̄s�µTAdt)

8 : (L̄L)(R̄R)

Qle (l̄p�µlr)(ēs�µet)

Qlu (l̄p�µlr)(ūs�µut)

Qld (l̄p�µlr)(d̄s�µdt)

Qqe (q̄p�µqr)(ēs�µet)

Q(1)
qu (q̄p�µqr)(ūs�µut)

Q(8)
qu (q̄p�µTAqr)(ūs�µTAut)

Q(1)
qd

(q̄p�µqr)(d̄s�µdt)

Q(8)
qd

(q̄p�µTAqr)(d̄s�µTAdt)

8 : (L̄R)(R̄L) + h.c.

Qledq (l̄j
p
er)(d̄sqtj)

8 : (L̄R)(L̄R) + h.c.

Q(1)
quqd

(q̄j
p
ur)✏jk(q̄ksdt)

Q(8)
quqd

(q̄j
p
TAur)✏jk(q̄ksTAdt)

8 : (L̄R)(L̄R) + h.c.

Q(1)
lequ

(l̄j
p
er)✏jk(q̄ksut)

Q(3)
lequ

(l̄j
p
�µ⌫er)✏jk(q̄ks�

µ⌫ut)

Table 1: L6 of Refs. [222] as given in Ref. [204]. The flavour labels p, r, s, t on the Q operators
are suppressed on the left hand side of the tables.
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Plus more four-fermion operators

<latexit sha1_base64="iYZjMFSxfVt1jX1J1YN76Yi6tNk=">AAAB8nicdVDLSsNAFJ34rPVVdelmsAiuQpI+3RV04bKCfUAaymQybYdOHszcCCX0M9y4UMStX+POv3HSVlDRAxcO59zLvff4ieAKLOvDWFvf2NzaLuwUd/f2Dw5LR8ddFaeSsg6NRSz7PlFM8Ih1gINg/UQyEvqC9fzpVe737plUPI7uYJYwLyTjiI84JaAldxAwAWSYJXI+LJUt87JZd2oOtkzLajiVek6cRtWpYFsrOcpohfaw9D4IYpqGLAIqiFKubSXgZUQCp4LNi4NUsYTQKRkzV9OIhEx52eLkOT7XSoBHsdQVAV6o3ycyEio1C33dGRKYqN9eLv7luSmMml7GoyQFFtHlolEqMMQ4/x8HXDIKYqYJoZLrWzGdEEko6JSKOoSvT/H/pOuYdt2s3VbLretVHAV0is7QBbJRA7XQDWqjDqIoRg/oCT0bYDwaL8brsnXNWM2coB8w3j4BH/WR1w==</latexit>

�pr

under U(3)5

41 parameters in total

https://arxiv.org/abs/1008.4884


DY

<latexit sha1_base64="Iylk6B9xWlmyJjHEUeRkViCSLT4=">AAAB7nicbVBNTwIxEJ3FL8Qv1KOXRmLiiewaoh4JXDhiIiwJbEi3dKGh223argnZ8CO8eNAYr/4eb/4bC+xBwZdM8vLeTGbmhZIzbVz32ylsbe/s7hX3SweHR8cn5dOzrk5SRWiHJDxRvRBrypmgHcMMpz2pKI5DTv1w2lz4/hNVmiXi0cwkDWI8FixiBBsr+c1h1vIb82G54lbdJdAm8XJSgRztYflrMEpIGlNhCMda9z1XmiDDyjDC6bw0SDWVmEzxmPYtFTimOsiW587RlVVGKEqULWHQUv09keFY61kc2s4Ym4le9xbif14/NdF9kDEhU0MFWS2KUo5Mgha/oxFTlBg+swQTxeytiEywwsTYhEo2BG/95U3Sval6t9XaQ61Sb+RxFOECLuEaPLiDOrSgDR0gMIVneIU3RzovzrvzsWotOPnMOfyB8/kD2oaPRA==</latexit>

CHWB

<latexit sha1_base64="zFCe9l/CWZLMDzUfielm83BGeiE=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVUj0W66HHCvYD2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3sbm1vZPfLeztHxweFY9P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvBpD73O09UaSbFg5nG1I/wSLCQEWys1K4P0sbdbFAsuWV3AbROvIyUIENzUPzqDyVJIioM4VjrnufGxk+xMoxwOiv0E01jTCZ4RHuWChxR7aeLa2fowipDFEplSxi0UH9PpDjSehoFtjPCZqxXvbn4n9dLTHjjp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9eZ20r8petVy5r5Rqt1kceTiDc7gED66hBg1oQgsIPMIzvMKbI50X5935WLbmnGzmFP7A+fwBMrOO5Q==</latexit>

CHD

<latexit sha1_base64="gWR+09C5Y0C1gRtQMYBsbmf2rjQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkoiRT0We+mxgv2ANpbNdtMu3WzC7kYoIX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zM8yLOlLbtb6uwsbm1vVPcLe3tHxwelY9PuiqMJaEdEvJQ9j2sKGeCdjTTnPYjSXHgcdrzZs3M7z1RqVgoHvQ8om6AJ4L5jGBtpGFzlLR4+phUnct0VK7YNXsBtE6cnFQgR3tU/hqOQxIHVGjCsVIDx460m2CpGeE0LQ1jRSNMZnhCB4YKHFDlJoubU3RhlDHyQ2lKaLRQf08kOFBqHnimM8B6qla9TPzPG8Tav3UTJqJYU0GWi/yYIx2iLAA0ZpISzeeGYCKZuRWRKZaYaBNTyYTgrL68TrpXNee6Vr+vVxp3eRxFOINzqIIDN9CAFrShAwQieIZXeLNi68V6tz6WrQUrnzmFP7A+fwArYpEh</latexit>

C(1)
Hl

<latexit sha1_base64="ohmM25P/+clPRUjddMMnMp8DWtI=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9IKUY9ELhwxkY8EKtkuW9iw3Ta7WxPS9G948aAxXv0z3vw3LtCDgi+Z5OW9mczM8yLOlLbtbyu3sbm1vZPfLeztHxweFY9POiqMJaFtEvJQ9jysKGeCtjXTnPYiSXHgcdr1po25332iUrFQPOhZRN0AjwXzGcHaSIPGMGny9DEpVy/TYbFkV+wF0DpxMlKCDK1h8WswCkkcUKEJx0r1HTvSboKlZoTTtDCIFY0wmeIx7RsqcECVmyxuTtGFUUbID6UpodFC/T2R4ECpWeCZzgDriVr15uJ/Xj/W/q2bMBHFmgqyXOTHHOkQzQNAIyYp0XxmCCaSmVsRmWCJiTYxFUwIzurL66RzVXGuK7X7Wql+l8WRhzM4hzI4cAN1aEIL2kAggmd4hTcrtl6sd+tj2ZqzsplT+APr8wcubpEj</latexit>

C(3)
Hl

<latexit sha1_base64="GVWuaKH2LQ0bI+2x2Ot+pQkTfok=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9IqUY9ELhwxkY8EKtkuW9iw3dbdrQlp+je8eNAYr/4Zb/4bF+hBwZdM8vLeTGbmeRFnStv2t5VbW9/Y3MpvF3Z29/YPiodHbRXGktAWCXkoux5WlDNBW5ppTruRpDjwOO14k/rM7zxRqVgo7vU0om6AR4L5jGBtpH59kDQe04ekfHmeDoolu2LPgVaJk5ESZGgOil/9YUjigApNOFaq59iRdhMsNSOcpoV+rGiEyQSPaM9QgQOq3GR+c4rOjDJEfihNCY3m6u+JBAdKTQPPdAZYj9WyNxP/83qx9m/chIko1lSQxSI/5kiHaBYAGjJJieZTQzCRzNyKyBhLTLSJqWBCcJZfXiXti4pzVaneVUu12yyOPJzAKZTBgWuoQQOa0AICETzDK7xZsfVivVsfi9aclc0cwx9Ynz82JZEo</latexit>

C(3)
Hq

<latexit sha1_base64="DDgVUm2ZcNWkf1gju/iFygP7y4o=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9Iaoh6JXDhiIh8JVLJdtrBhuy27WxPS9G948aAxXv0z3vw3LtCDgi+Z5OW9mczM8yLOlLbtbyu3sbm1vZPfLeztHxweFY9P2iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJvW533miUrFQPOhZRN0AjwTzGcHaSP36IGlM08ek7Fymg2LJrtgLoHXiZKQEGZqD4ld/GJI4oEITjpXqOXak3QRLzQinaaEfKxphMsEj2jNU4IAqN1ncnKILowyRH0pTQqOF+nsiwYFSs8AznQHWY7XqzcX/vF6s/Vs3YSKKNRVkuciPOdIhmgeAhkxSovnMEEwkM7ciMsYSE21iKpgQnNWX10n7quJcV6r31VLtLosjD2dwDmVw4AZq0IAmtIBABM/wCm9WbL1Y79bHsjVnZTOn8AfW5w8zGZEm</latexit>

C(1)
Hq

<latexit sha1_base64="cyrNxiraXnxp/Er078KgoGnSXfc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVoh6LvfRYwX5Au5Rsmm1js8mSZIWy9D948aCIV/+PN/+N2XYP2vpg4PHeDDPzgpgzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpaJIrRNJJeqF2BNORO0bZjhtBcriqOA024wbWR+94kqzaR4MLOY+hEeCxYygo2VOo1h2kzmw3LFrboLoHXi5aQCOVrD8tdgJEkSUWEIx1r3PTc2foqVYYTTeWmQaBpjMsVj2rdU4IhqP11cO0cXVhmhUCpbwqCF+nsixZHWsyiwnRE2E73qZeJ/Xj8x4a2fMhEnhgqyXBQmHBmJstfRiClKDJ9Zgoli9lZEJlhhYmxAJRuCt/ryOulcVb3rau2+Vqnf5XEU4QzO4RI8uIE6NKEFbSDwCM/wCm+OdF6cd+dj2Vpw8plT+APn8wd9KI8W</latexit>

CHu

<latexit sha1_base64="8oxtNbA/4AF+48sYa7ooZfI0ReI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVoh6LvfRYwX5Au5RsNtvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wacz97hNVmknxYKYJ9WM8EixiBBsrdRrDrBnOhuWKW3UXQOvEy0kFcrSG5a9BKEkaU2EIx1r3PTcxfoaVYYTTWWmQappgMsEj2rdU4JhqP1tcO0MXVglRJJUtYdBC/T2R4VjraRzYzhibsV715uJ/Xj810a2fMZGkhgqyXBSlHBmJ5q+jkClKDJ9agoli9lZExlhhYmxAJRuCt/ryOulcVb3rau2+Vqnf5XEU4QzO4RI8uIE6NKEFbSDwCM/wCm+OdF6cd+dj2Vpw8plT+APn8wdjU48F</latexit>

CHd

<latexit sha1_base64="AvwQl6PWDq67qgWHgBE+9Xc9Ljc=">AAAB7XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELhwxkUcCGzI7NDAyu7OZmTUhG/7BiweN8er/ePNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8tEMWwyKaTqBFSj4BE2DTcCO7FCGgYC28GkNvfbT6g0l9GDmcboh3QU8SFn1FipVeundZz1iyW37C5A1omXkRJkaPSLX72BZEmIkWGCat313Nj4KVWGM4GzQi/RGFM2oSPsWhrRELWfLq6dkQurDMhQKluRIQv190RKQ62nYWA7Q2rGetWbi/953cQMb/2UR3FiMGLLRcNEECPJ/HUy4AqZEVNLKFPc3krYmCrKjA2oYEPwVl9eJ62rsnddrtxXStW7LI48nME5XIIHN1CFOjSgCQwe4Rle4c2Rzovz7nwsW3NONnMKf+B8/gBk2I8G</latexit>

CHe

<latexit sha1_base64="UU0btn7VbUGyiiSSaEq0Kj5uAVA=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNUY9ELh4xkUcCK5kdGpgws7vOzJKQDd/hxYPGePVjvPk3DrAHBSvppFLVne6uIBZcG9f9dnJr6xubW/ntws7u3v5B8fCooaNEMayzSESqFVCNgodYN9wIbMUKqQwENoNRdeY3x6g0j8IHM4nRl3QQ8j5n1FjJr3ZTIaaPnVhxid1iyS27c5BV4mWkBBlq3eJXpxexRGJomKBatz03Nn5KleFM4LTQSTTGlI3oANuWhlSi9tP50VNyZpUe6UfKVmjIXP09kVKp9UQGtlNSM9TL3kz8z2snpn/jpzyME4MhWyzqJ4KYiMwSID2ukBkxsYQyxe2thA2poszYnAo2BG/55VXSuCh7V+XL+8tS5TaLIw8ncArn4ME1VOAOalAHBk/wDK/w5oydF+fd+Vi05pxs5hj+wPn8ARCokk4=</latexit>

C 0
ll

<latexit sha1_base64="F05jF84hsTc9jMTopxs6nqu3GKo=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9IqUY9ELh4xkY8EKtkuW9iw3ZbdrQlp+je8eNAYr/4Zb/4bF+hBwZdM8vLeTGbmeRFnStv2t5VbW9/Y3MpvF3Z29/YPiodHLRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG174/rMbz9RqVgoHvQ0om6Ah4L5jGBtpF69n0wm6WNSvjxP+8WSXbHnQKvEyUgJMjT6xa/eICRxQIUmHCvVdexIuwmWmhFO00IvVjTCZIyHtGuowAFVbjK/OUVnRhkgP5SmhEZz9fdEggOlpoFnOgOsR2rZm4n/ed1Y+zduwkQUayrIYpEfc6RDNAsADZikRPOpIZhIZm5FZIQlJtrEVDAhOMsvr5LWRcW5qlTvq6XabRZHHk7gFMrgwDXU4A4a0AQCETzDK7xZsfVivVsfi9aclc0cwx9Ynz91kZFR</latexit>

C(3)
qq

<latexit sha1_base64="RMr5BJrlcCp9MNPoZsJUKGnQLPs=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9Iagh6JXDxiIh8JVLJdtrBhuy27WxPS9G948aAxXv0z3vw3LtCDgi+Z5OW9mczM8yLOlLbtbyu3sbm1vZPfLeztHxweFY9P2iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJo2533miUrFQPOhZRN0AjwTzGcHaSP3GIJlO08ek7Fymg2LJrtgLoHXiZKQEGZqD4ld/GJI4oEITjpXqOXak3QRLzQinaaEfKxphMsEj2jNU4IAqN1ncnKILowyRH0pTQqOF+nsiwYFSs8AznQHWY7XqzcX/vF6s/Rs3YSKKNRVkuciPOdIhmgeAhkxSovnMEEwkM7ciMsYSE21iKpgQnNWX10n7quLUKtX7aql+m8WRhzM4hzI4cA11uIMmtIBABM/wCm9WbL1Y79bHsjVnZTOn8AfW5w9yhZFP</latexit>

C(1)
qq

<latexit sha1_base64="9pEZLObx+iYF11xGxF7L51XgcTI=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHqpiRS1GWxG5cV7APaGCbTSTt0ZpLOTMQS8ituXCji1h9x5984bbPQ1gMXDufcy733BDGjSjvOt7W2vrG5tV3YKe7u7R8c2keltooSiUkLRyyS3QApwqggLU01I91YEsQDRjrBuDHzO49EKhqJez2NicfRUNCQYqSN5Nulhp9OJtlDWnHP+7GknGS+XXaqzhxwlbg5KYMcTd/+6g8inHAiNGZIqZ7rxNpLkdQUM5IV+4kiMcJjNCQ9QwXiRHnp/PYMnhllAMNImhIaztXfEyniSk15YDo50iO17M3E/7xeosNrL6UiTjQReLEoTBjUEZwFAQdUEqzZ1BCEJTW3QjxCEmFt4iqaENzll1dJ+6LqXlZrd7Vy/SaPowBOwCmoABdcgTq4BU3QAhg8gWfwCt6szHqx3q2PReualc8cgz+wPn8Ap+SUNQ==</latexit>

C(1)0
qq

<latexit sha1_base64="G4TXniZyE3vSfnCaVGbum2WiKpc=">AAAB+3icbVDLTgIxFO3gC/E14tJNIzHBDZlRoi6JbFxiIo8ExkmnFGhoO0PbMZLJ/IobFxrj1h9x599YYBYKnuQmJ+fcm3vvCSJGlXacbyu3tr6xuZXfLuzs7u0f2IfFlgpjiUkThyyUnQApwqggTU01I51IEsQDRtrBuD7z249EKhqKez2NiMfRUNABxUgbybeLdT+ZTNKHpHxx1osk5ST17ZJTceaAq8TNSAlkaPj2V68f4pgToTFDSnVdJ9JegqSmmJG00IsViRAeoyHpGioQJ8pL5ren8NQofTgIpSmh4Vz9PZEgrtSUB6aTIz1Sy95M/M/rxnpw7SVURLEmAi8WDWIGdQhnQcA+lQRrNjUEYUnNrRCPkERYm7gKJgR3+eVV0jqvuJeV6l21VLvJ4siDY3ACysAFV6AGbkEDNAEGT+AZvII3K7VerHfrY9Gas7KZI/AH1ucPqvyUNw==</latexit>

C(3)0
qq

<latexit sha1_base64="fc1psUmnM9eX7SgSyFCFiiTZwDY=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5KIqMtiNy4r2Ae0MUymk3bozCTMQ6ghX+LGhSJu/RR3/o3TNgttPXDhcM693HtPlDKqtOd9O6W19Y3NrfJ2ZWd3b7/qHhx2VGIkJm2csET2IqQIo4K0NdWM9FJJEI8Y6UaT5szvPhKpaCLu9TQlAUcjQWOKkbZS6FabYWZM/pANUkk5yUO35tW9OeAq8QtSAwVaofs1GCbYcCI0Zkipvu+lOsiQ1BQzklcGRpEU4Qkakb6lAnGigmx+eA5PrTKEcSJtCQ3n6u+JDHGlpjyynRzpsVr2ZuJ/Xt/o+DrIqEiNJgIvFsWGQZ3AWQpwSCXBmk0tQVhSeyvEYyQR1jarig3BX355lXTO6/5l/eLuota4KeIog2NwAs6AD65AA9yCFmgDDAx4Bq/gzXlyXpx352PRWnKKmSPwB87nD3HQk50=</latexit>

C 0
uu

<latexit sha1_base64="ywlJusvTFhFvqINkm8LCam9E6Zw=">AAAB83icbVDLSsNAFL2pr1pfVZdugkWom5JI0S6L3bisYB/QxjKZTNqhk0mYh1BCfsONC0Xc+jPu/BunbRbaeuDC4Zx7ufceP2FUKsf5tgobm1vbO8Xd0t7+weFR+fikK2MtMOngmMWi7yNJGOWko6hipJ8IgiKfkZ4/bc393hMRksb8Qc0S4kVozGlIMVJGGrZGqQ6yx7TauMxG5YpTcxaw14mbkwrkaI/KX8MgxjoiXGGGpBy4TqK8FAlFMSNZaaglSRCeojEZGMpRRKSXLm7O7AujBHYYC1Nc2Qv190SKIilnkW86I6QmctWbi/95A63ChpdSnmhFOF4uCjWzVWzPA7ADKghWbGYIwoKaW208QQJhZWIqmRDc1ZfXSfeq5l7X6vf1SvM2j6MIZ3AOVXDhBppwB23oAIYEnuEV3ixtvVjv1seytWDlM6fwB9bnD29QkU0=</latexit>

C(8)
ud

<latexit sha1_base64="NB75BgtVRche4EQbEw74mKnESqc=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBDiJexK0ByDuXiMYB6QrGF2MpsMmZ1d5yGEJb/hxYMiXv0Zb/6Nk2QPmljQUFR1090VJJwp7brfztr6xubWdm4nv7u3f3BYODpuqdhIQpsk5rHsBFhRzgRtaqY57SSS4ijgtB2M6zO//USlYrG415OE+hEeChYygrWVevV++mimD2mpejHtF4pu2Z0DrRIvI0XI0OgXvnqDmJiICk04VqrruYn2Uyw1I5xO8z2jaILJGA9p11KBI6r8dH7zFJ1bZYDCWNoSGs3V3xMpjpSaRIHtjLAeqWVvJv7ndY0Oq37KRGI0FWSxKDQc6RjNAkADJinRfGIJJpLZWxEZYYmJtjHlbQje8surpHVZ9q7KlbtKsXaTxZGDUziDEnhwDTW4hQY0gUACz/AKb45xXpx352PRuuZkMyfwB87nD4NbkVo=</latexit>

C(8)
qu

<latexit sha1_base64="Ap3p6+HhmfC0K6d+2oy0ThXjDLU=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0mkaI/FXjxWsB/QxrLZbNqlm03c3Qgl5G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5XsyZ0rb9ba2tb2xubRd2irt7+weHpaPjjooSSWibRDySPQ8rypmgbc00p71YUhx6nHa9SXPmd5+oVCwS93oaUzfEI8ECRrA20qA5TB/97CGt1C+yYalsV+050CpxclKGHK1h6WvgRyQJqdCEY6X6jh1rN8VSM8JpVhwkisaYTPCI9g0VOKTKTec3Z+jcKD4KImlKaDRXf0+kOFRqGnqmM8R6rJa9mfif1090UHdTJuJEU0EWi4KEIx2hWQDIZ5ISzaeGYCKZuRWRMZaYaBNT0YTgLL+8SjqXVeeqWrurlRs3eRwFOIUzqIAD19CAW2hBGwjE8Ayv8GYl1ov1bn0sWtesfOYE/sD6/AFpIJFJ</latexit>

C(8)
qd

<latexit sha1_base64="O/PWZY6tWAKqPQ6Y21Cnuyb2kCs=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOxBz1WMG2hLWWz3bRLN5uwOxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFR08SpZtxnsYx1O6CGS6G4jwIlbyea0yiQvBWM6zO/9cS1EbF6xEnCexEdKhEKRtFKfr2f3U375Ypbdecgq8TLSQVyNPrlr+4gZmnEFTJJjel4boK9jGoUTPJpqZsanlA2pkPesVTRiJteNj92Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8TorhTS8TKkmRK7ZYFKaSYExmn5OB0JyhnFhCmRb2VsJGVFOGNp+SDcFbfnmVNC+q3lX18uGyUrvN4yjCCZzCOXhwDTW4hwb4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AaN6jpY=</latexit>

CG

<latexit sha1_base64="kO5vBV3CMZsVwu72oqnDl1YqDzo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMdiLx4rmLbQhrLZTtulm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJS8epYuizWMSqE1KNgkv0DTcCO4lCGoUC2+GkMffbT6g0j+WjmSYYRHQk+ZAzaqzkN/pZe9YvV9yquwBZJ15OKpCj2S9/9QYxSyOUhgmqdddzExNkVBnOBM5KvVRjQtmEjrBrqaQR6iBbHDsjF1YZkGGsbElDFurviYxGWk+j0HZG1Iz1qjcX//O6qRneBhmXSWpQsuWiYSqIicn8czLgCpkRU0soU9zeStiYKsqMzadkQ/BWX14nrauqd12tPdQq9bs8jiKcwTlcggc3UId7aIIPDDg8wyu8OdJ5cd6dj2VrwclnTuEPnM8fu8qOpg==</latexit>

CW

<latexit sha1_base64="43z7EctAa1pUKdfoIj5z2pKewWo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkoiRT0We/FYwX5AG8tmu2mXbjZxdyOUkL/hxYMiXv0z3vw3btMctPXBwOO9GWbmeRFnStv2t1VYW9/Y3Cpul3Z29/YPyodHHRXGktA2CXkoex5WlDNB25ppTnuRpDjwOO160+bc7z5RqVgo7vUsom6Ax4L5jGBtpEFzmPDH9CGpOufpsFyxa3YGtEqcnFQgR2tY/hqMQhIHVGjCsVJ9x460m2CpGeE0LQ1iRSNMpnhM+4YKHFDlJtnNKTozygj5oTQlNMrU3xMJDpSaBZ7pDLCeqGVvLv7n9WPtX7sJE1GsqSCLRX7MkQ7RPAA0YpISzWeGYCKZuRWRCZaYaBNTyYTgLL+8SjoXNeeyVr+rVxo3eRxFOIFTqIIDV9CAW2hBGwhE8Ayv8GbF1ov1bn0sWgtWPnMMf2B9/gBqyZFK</latexit>

C(1)
lq

<latexit sha1_base64="5Ynada3QSOV6C63CP++nKud6DDI=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9IKUY9ELh4xkY8EKtkuW9iw3dbdrQlp+je8eNAYr/4Zb/4bF+hBwZdM8vLeTGbmeRFnStv2t5VbW9/Y3MpvF3Z29/YPiodHbRXGktAWCXkoux5WlDNBW5ppTruRpDjwOO14k8bM7zxRqVgo7vU0om6AR4L5jGBtpH5jkPDH9CEpV8/TQbFkV+w50CpxMlKCDM1B8as/DEkcUKEJx0r1HDvSboKlZoTTtNCPFY0wmeAR7RkqcECVm8xvTtGZUYbID6UpodFc/T2R4ECpaeCZzgDrsVr2ZuJ/Xi/W/rWbMBHFmgqyWOTHHOkQzQJAQyYp0XxqCCaSmVsRGWOJiTYxFUwIzvLLq6R9UXEuK7W7Wql+k8WRhxM4hTI4cAV1uIUmtIBABM/wCm9WbL1Y79bHojVnZTPH8AfW5w9t1ZFM</latexit>

C(3)
lq

<latexit sha1_base64="9A9WdZyR7vBvnIEKJfOJu892I90=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI/BXDxGMDGQLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vfXmFtfWNzq7hd2tnd2z8oHx61tbSK0BaRXKpOhDXlTNCWYYbTTqooTiJOH6JxY+Y/PFGlmRT3ZpLSMMFDwWJGsHFSu9HPuJ32yxW/6s+BVkmQkwrkaPbLX72BJDahwhCOte4GfmrCDCvDCKfTUs9qmmIyxkPadVTghOowm187RWdOGaBYKlfCoLn6eyLDidaTJHKdCTYjvezNxP+8rjXxdZgxkVpDBVksii1HRqLZ62jAFCWGTxzBRDF3KyIjrDAxLqCSCyFYfnmVtC+qwWW1dler1G/yOIpwAqdwDgFcQR1uoQktIPAIz/AKb570Xrx372PRWvDymWP4A+/zB7QAjzo=</latexit>

Clu

<latexit sha1_base64="kujW6NHlpO0WrdFWRxB//XcgglM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVUj0We/FYwX5Au5RsNtvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wac797hNVmknxYKYJ9WM8EixiBBsrdZrDjIezYbniVt0F0DrxclKBHK1h+WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhqkmiaYTPCI9i0VOKbazxbXztCFVUIUSWVLGLRQf09kONZ6Gge2M8ZmrFe9ufif109NdONnTCSpoYIsF0UpR0ai+esoZIoSw6eWYKKYvRWRMVaYGBtQyYbgrb68TjpXVa9erd3XKo3bPI4inME5XIIH19CAO2hBGwg8wjO8wpsjnRfn3flYthacfOYU/sD5/AGaK48p</latexit>

Cld <latexit sha1_base64="9/mscGNO6nZctpfSG34YSuzrX6A=">AAAB7XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELh4xkUcCGzI7NDAyO7vOzJqQDf/gxYPGePV/vPk3DrAHBSvppFLVne6uIBZcG9f9dnJr6xubW/ntws7u3v5B8fCoqaNEMWywSESqHVCNgktsGG4EtmOFNAwEtoJxbea3nlBpHsl7M4nRD+lQ8gFn1FipWeuljzjtFUtu2Z2DrBIvIyXIUO8Vv7r9iCUhSsME1brjubHxU6oMZwKnhW6iMaZsTIfYsVTSELWfzq+dkjOr9MkgUrakIXP190RKQ60nYWA7Q2pGetmbif95ncQMrv2UyzgxKNli0SARxERk9jrpc4XMiIkllClubyVsRBVlxgZUsCF4yy+vkuZF2bssV+4qpepNFkceTuAUzsGDK6jCLdShAQwe4Ble4c2JnBfn3flYtOacbOYY/sD5/AGjTo8v</latexit>

Cqe

<latexit sha1_base64="RnBYlwPu2C8ts3SMoifRbI1Uqb0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GOxF48VbC20oWy2k3btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgpr6xubW8Xt0s7u3v5B+fCorWWqKLao5FJ1QqKRM4EtwwzHTqKQxCHHh3DcmPkPT6g0k+LeTBIMYjIULGKUGCu1G/0M02m/XPGq3hzuKvFzUoEczX75qzeQNI1RGMqJ1l3fS0yQEWUY5Tgt9VKNCaFjMsSupYLEqINsfu3UPbPKwI2ksiWMO1d/T2Qk1noSh7YzJmakl72Z+J/XTU10HWRMJKlBQReLopS7Rrqz190BU0gNn1hCqGL2VpeOiCLU2IBKNgR/+eVV0r6o+pfV2l2tUr/J4yjCCZzCOfhwBXW4hSa0gMIjPMMrvDnSeXHenY9Fa8HJZ47hD5zPH6lWjzM=</latexit>

Ceu

<latexit sha1_base64="zaTrKENcO9sJ2E31BYeekGRaUnU=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GOxF48VbC20oWw203btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgpr6xubW8Xt0s7u3v5B+fCorWWqKLao5FJ1QqKRM4EtwwzHTqKQxCHHh3DcmPkPT6g0k+LeTBIMYjIUbMAoMVZqN/oZRtN+ueJVvTncVeLnpAI5mv3yVy+SNI1RGMqJ1l3fS0yQEWUY5Tgt9VKNCaFjMsSupYLEqINsfu3UPbNK5A6ksiWMO1d/T2Qk1noSh7YzJmakl72Z+J/XTc3gOsiYSFKDgi4WDVLuGunOXncjppAaPrGEUMXsrS4dEUWosQGVbAj+8surpH1R9S+rtbtapX6Tx1GEEziFc/DhCupwC01oAYVHeIZXeHOk8+K8Ox+L1oKTzxzDHzifP4+BjyI=</latexit>

Ced

<latexit sha1_base64="LPLvyL0e2LrhnkP8269TKiLd5Zo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVUj0We/FYwX5Au5RsNtvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wac797hNVmknxYKYJ9WM8EixiBBsrdZrDLAxnw3LFrboLoHXi5aQCOVrD8tcglCSNqTCEY637npsYP8PKMMLprDRINU0wmeAR7VsqcEy1ny2unaELq4QoksqWMGih/p7IcKz1NA5sZ4zNWK96c/E/r5+a6MbPmEhSQwVZLopSjoxE89dRyBQlhk8twUQxeysiY6wwMTagkg3BW315nXSuql69WruvVRq3eRxFOINzuAQPrqEBd9CCNhB4hGd4hTdHOi/Ou/OxbC04+cwp/IHz+QON+48h</latexit>

Cdd

<latexit sha1_base64="8HardClFbrhRLF3odC4L+5ze9AE=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoioh6LvXisYD+gjWGz2bRLd5OwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgpQzpR3n2yqtrW9sbpW3Kzu7e/tV++Cwo5JMEtomCU9kL8CKchbTtmaa014qKRYBp91g3Jz53UcqFUviez1JqSfwMGYRI1gbyberTT8Pw+lDPkglE3Tq2zWn7syBVolbkBoUaPn21yBMSCZorAnHSvVdJ9VejqVmhNNpZZApmmIyxkPaNzTGgiovnx8+RadGCVGUSFOxRnP190SOhVITEZhOgfVILXsz8T+vn+no2stZnGaaxmSxKMo40gmapYBCJinRfGIIJpKZWxEZYYmJNllVTAju8surpHNedy/rF3cXtcZNEUcZjuEEzsCFK2jALbSgDQQyeIZXeLOerBfr3fpYtJasYuYI/sD6/AE845N7</latexit>

C 0
dd

<latexit sha1_base64="+UzibTI/zVROHOF5J5X2p9TLe9E=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI/BXDxGMDGQLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vfXmFtfWNzq7hd2tnd2z8oHx61tbSK0BaRXKpOhDXlTNCWYYbTTqooTiJOH6JxY+Y/PFGlmRT3ZpLSMMFDwWJGsHFSu9HPrJ32yxW/6s+BVkmQkwrkaPbLX72BJDahwhCOte4GfmrCDCvDCKfTUs9qmmIyxkPadVTghOowm187RWdOGaBYKlfCoLn6eyLDidaTJHKdCTYjvezNxP+8rjXxdZgxkVpDBVksii1HRqLZ62jAFCWGTxzBRDF3KyIjrDAxLqCSCyFYfnmVtC+qwWW1dler1G/yOIpwAqdwDgFcQR1uoQktIPAIz/AKb570Xrx372PRWvDymWP4A+/zB8G2j0M=</latexit>

Cuu

<latexit sha1_base64="/7Cenws9LYkLqI4fLpBpS1EssmY=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkoiRT0We/FYwX5AG8tms2mXbjZxdyOUkL/hxYMiXv0z3vw3btsctPXBwOO9GWbmeTFnStv2t1VYW9/Y3Cpul3Z29/YPyodHHRUlktA2iXgkex5WlDNB25ppTnuxpDj0OO16k+bM7z5RqVgk7vU0pm6IR4IFjGBtpEFzmD762UNadc6zYbli1+w50CpxclKBHK1h+WvgRyQJqdCEY6X6jh1rN8VSM8JpVhokisaYTPCI9g0VOKTKTec3Z+jMKD4KImlKaDRXf0+kOFRqGnqmM8R6rJa9mfif1090cO2mTMSJpoIsFgUJRzpCswCQzyQlmk8NwUQycysiYywx0SamkgnBWX55lXQuas5lrX5XrzRu8jiKcAKnUAUHrqABt9CCNhCI4Rle4c1KrBfr3fpYtBasfOYY/sD6/AFedpFC</latexit>

C(1)
qd

<latexit sha1_base64="hNEEGeeanskwhDvPGyqe2j1AfFg=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXgnoM5uIxgnlAsobZySQZMju7zkMIy/6GFw+KePVnvPk3TpI9aGJBQ1HVTXdXEHOmtOt+O7m19Y3Nrfx2YWd3b/+geHjUUpGRhDZJxCPZCbCinAna1Exz2oklxWHAaTuY1Gd++4lKxSJxr6cx9UM8EmzICNZW6tX7yaNJH5Kyd572iyW34s6BVomXkRJkaPSLX71BRExIhSYcK9X13Fj7CZaaEU7TQs8oGmMywSPatVTgkCo/md+cojOrDNAwkraERnP190SCQ6WmYWA7Q6zHatmbif95XaOH137CRGw0FWSxaGg40hGaBYAGTFKi+dQSTCSztyIyxhITbWMq2BC85ZdXSeui4l1WqnfVUu0miyMPJ3AKZfDgCmpwCw1oAoEYnuEV3hzjvDjvzseiNedkM8fwB87nD3ixkVM=</latexit>

C(1)
qu

<latexit sha1_base64="wdoRbDrL9376EeQHBDua4MqkkSo=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBDiJexKUI/BXDxGMA9I1jA7O5sMmZ1d5iGEJb/hxYMiXv0Zb/6Nk2QPmljQUFR1090VpJwp7brfztr6xubWdmGnuLu3f3BYOjpuq8RIQlsk4YnsBlhRzgRtaaY57aaS4jjgtBOMGzO/80SlYol40JOU+jEeChYxgrWV+o1BZsLpY1bxLqaDUtmtunOgVeLlpAw5moPSVz9MiImp0IRjpXqem2o/w1Izwum02DeKppiM8ZD2LBU4psrP5jdP0blVQhQl0pbQaK7+nshwrNQkDmxnjPVILXsz8T+vZ3R042dMpEZTQRaLIsORTtAsABQySYnmE0swkczeisgIS0y0jaloQ/CWX14l7cuqd1Wt3dfK9ds8jgKcwhlUwINrqMMdNKEFBFJ4hld4c4zz4rw7H4vWNSefOYE/cD5/AGSmkUY=</latexit>

C(1)
ud

<latexit sha1_base64="WTo5c7R+NzysknImEQUWwAC2K5k=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOxlx4rmLbQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikZeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK3g4n9bnffuLaiFg94jThQURHSgwFo2glv97PGrN+ueJW3QXIOvFyUoEczX75qzeIWRpxhUxSY7qem2CQUY2CST4r9VLDE8omdMS7lioacRNki2Nn5MIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXF4F2RCJSlyxZaLhqkkGJP552QgNGcop5ZQpoW9lbAx1ZShzadkQ/BWX14nrauqd1O9friu1O7zOIpwBudwCR7cQg0a0AQfGAh4hld4c5Tz4rw7H8vWgpPPnMIfOJ8/pP+Olw==</latexit>

CH
<latexit sha1_base64="y8Zo5byfsCSS4avHHppNQOKbPRc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVUj0We7DHCvYD2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3sbm1vZPfLeztHxweFY9P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvBpD73O09UaSbFg5nG1I/wSLCQEWys1K4P0sbdbFAsuWV3AbROvIyUIENzUPzqDyVJIioM4VjrnufGxk+xMoxwOiv0E01jTCZ4RHuWChxR7aeLa2fowipDFEplSxi0UH9PpDjSehoFtjPCZqxXvbn4n9dLTHjjp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9eZ20r8petVy5r5Rqt1kceTiDc7gED66hBg1oQgsIPMIzvMKbI50X5935WLbmnGzmFP7A+fwBN0KO6A==</latexit>

CHG

<latexit sha1_base64="FEL96E1du2duyvGUXQovBPw55ME=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXRmLiiewagh4JXDhiIh8JbEi3dKHSbTdt14Rs+A9ePGiMV/+PN/+NBfag4EsmeXlvJjPzgpgzbVz328ltbe/s7uX3CweHR8cnxdOzjpaJIrRNJJeqF2BNORO0bZjhtBcriqOA024wbSz87hNVmknxYGYx9SM8FixkBBsrdRrDtFmfD4slt+wugTaJl5ESZGgNi1+DkSRJRIUhHGvd99zY+ClWhhFO54VBommMyRSPad9SgSOq/XR57RxdWWWEQqlsCYOW6u+JFEdaz6LAdkbYTPS6txD/8/qJCe/8lIk4MVSQ1aIw4chItHgdjZiixPCZJZgoZm9FZIIVJsYGVLAheOsvb5LOTdmrliv3lVKtnsWRhwu4hGvw4BZq0IQWtIHAIzzDK7w50nlx3p2PVWvOyWbO4Q+czx8vqY7j</latexit>

CHB
<latexit sha1_base64="bgWXERpFXA6R7zdKh6U//UR0KP8=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKexKUI/BXHKMYB6QXcLspDcZMju7zkMIS37DiwdFvPoz3vwbJ8keNLGgoajqprsrTDlT2nW/ncLG5tb2TnG3tLd/cHhUPj7pqMRICm2a8ET2QqKAMwFtzTSHXiqBxCGHbjhpzP3uE0jFEvGgpykEMRkJFjFKtJX8xiBr+urREAmzQbniVt0F8DrxclJBOVqD8pc/TKiJQWjKiVJ9z011kBGpGeUwK/lGQUrohIygb6kgMaggW9w8wxdWGeIokbaExgv190RGYqWmcWg7Y6LHatWbi/95faOj2yBjIjUaBF0uigzHOsHzAPCQSaCaTy0hVDJ7K6ZjIgnVNqaSDcFbfXmddK6q3nW1dl+r1O/yOIroDJ2jS+ShG1RHTdRCbURRip7RK3pzjPPivDsfy9aCk8+coj9wPn8ALJmRyg==</latexit>

CH⇤
<latexit sha1_base64="7mapkXDaSoKn0XkLqcjAdv9DCCg=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVoh6LvfRYwX5Au5Rsmm1js8mSZIWy9D948aCIV/+PN/+N2XYP2vpg4PHeDDPzgpgzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpaJIrRNJJeqF2BNORO0bZjhtBcriqOA024wbWR+94kqzaR4MLOY+hEeCxYygo2VOo1h2uzOh+WKW3UXQOvEy0kFcrSG5a/BSJIkosIQjrXue25s/BQrwwin89Ig0TTGZIrHtG+pwBHVfrq4do4urDJCoVS2hEEL9fdEiiOtZ1FgOyNsJnrVy8T/vH5iwls/ZSJODBVkuShMODISZa+jEVOUGD6zBBPF7K2ITLDCxNiASjYEb/XlddK5qnrX1dp9rVK/y+MowhmcwyV4cAN1aEIL2kDgEZ7hFd4c6bw4787HsrXg5DOn8AfO5w9Pko74</latexit>

CHW

Higgs+Zjj

EWPO

Top

<latexit sha1_base64="U5cC2f+orOvGtXjiQELz3+zVZxE=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GOxF48VbC20oWy2k3btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgpr6xubW8Xt0s7u3v5B+fCorWWqKLao5FJ1QqKRM4EtwwzHTqKQxCHHh3DcmPkPT6g0k+LeTBIMYjIULGKUGCu1G/0McdovV7yqN4e7SvycVCBHs1/+6g0kTWMUhnKiddf3EhNkRBlGOU5LvVRjQuiYDLFrqSAx6iCbXzt1z6wycCOpbAnjztXfExmJtZ7Eoe2MiRnpZW8m/ud1UxNdBxkTSWpQ0MWiKOWuke7sdXfAFFLDJ5YQqpi91aUjogg1NqCSDcFffnmVtC+q/mW1dler1G/yOIpwAqdwDj5cQR1uoQktoPAIz/AKb450Xpx352PRWnDymWP4A+fzB5EGjyM=</latexit>

Cee

<latexit sha1_base64="f1IM/SVwkr0cuDZCzLfvHKxXiBE=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI/BXDxGMDGQLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jUo1oS2iuNKdCBvKmaQtyyynnURTLCJOH6JxY+Y/PFFtmJL3dpLQUOChZDEj2Dqp3ehnnE/75Ypf9edAqyTISQVyNPvlr95AkVRQaQnHxnQDP7FhhrVlhNNpqZcammAyxkPadVRiQU2Yza+dojOnDFCstCtp0Vz9PZFhYcxERK5TYDsyy95M/M/rpja+DjMmk9RSSRaL4pQjq9DsdTRgmhLLJ45gopm7FZER1phYF1DJhRAsv7xK2hfV4LJau6tV6jd5HEU4gVM4hwCuoA630IQWEHiEZ3iFN095L96797FoLXj5zDH8gff5A6ZTjzE=</latexit>

Cll

<latexit sha1_base64="iZSzf53AfYTlT2hJZm/BHegvuf4=">AAAB7XicbVBNTwIxEJ3iF+IX6tFLIzHxRHYNUY9ELh4xESSBDemWLlS67abtmpAN/8GLB43x6v/x5r+xwB4UfEmTl/dmpjMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jUo1ZS2qhNKdkBgmuGQty61gnUQzEoeCPYTjxsx/eGLacCXv7SRhQUyGkkecEuukdqOfCTbtlyte1ZsDrxI/JxXI0eyXv3oDRdOYSUsFMabre4kNMqItp25eqZcalhA6JkPWdVSSmJkgm287xWdOGeBIafekxXP1d0dGYmMmcegqY2JHZtmbif953dRG10HGZZJaJunioygV2Co8Ox0PuGbUiokjhGrudsV0RDSh1gVUciH4yyevkvZF1b+s1u5qlfpNHkcRTuAUzsGHK6jDLTShBRQe4Rle4Q0p9ILe0ceitIDynmP4A/T5A5uwjyo=</latexit>

Cle
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https://arxiv.org/abs/2202.02333
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<latexit sha1_base64="Iylk6B9xWlmyJjHEUeRkViCSLT4=">AAAB7nicbVBNTwIxEJ3FL8Qv1KOXRmLiiewaoh4JXDhiIiwJbEi3dKGh223argnZ8CO8eNAYr/4eb/4bC+xBwZdM8vLeTGbmhZIzbVz32ylsbe/s7hX3SweHR8cn5dOzrk5SRWiHJDxRvRBrypmgHcMMpz2pKI5DTv1w2lz4/hNVmiXi0cwkDWI8FixiBBsr+c1h1vIb82G54lbdJdAm8XJSgRztYflrMEpIGlNhCMda9z1XmiDDyjDC6bw0SDWVmEzxmPYtFTimOsiW587RlVVGKEqULWHQUv09keFY61kc2s4Ym4le9xbif14/NdF9kDEhU0MFWS2KUo5Mgha/oxFTlBg+swQTxeytiEywwsTYhEo2BG/95U3Sval6t9XaQ61Sb+RxFOECLuEaPLiDOrSgDR0gMIVneIU3RzovzrvzsWotOPnMOfyB8/kD2oaPRA==</latexit>

CHWB

<latexit sha1_base64="zFCe9l/CWZLMDzUfielm83BGeiE=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVUj0W66HHCvYD2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3sbm1vZPfLeztHxweFY9P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvBpD73O09UaSbFg5nG1I/wSLCQEWys1K4P0sbdbFAsuWV3AbROvIyUIENzUPzqDyVJIioM4VjrnufGxk+xMoxwOiv0E01jTCZ4RHuWChxR7aeLa2fowipDFEplSxi0UH9PpDjSehoFtjPCZqxXvbn4n9dLTHjjp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9eZ20r8petVy5r5Rqt1kceTiDc7gED66hBg1oQgsIPMIzvMKbI50X5935WLbmnGzmFP7A+fwBMrOO5Q==</latexit>

CHD

<latexit sha1_base64="gWR+09C5Y0C1gRtQMYBsbmf2rjQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkoiRT0We+mxgv2ANpbNdtMu3WzC7kYoIX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zM8yLOlLbtb6uwsbm1vVPcLe3tHxwelY9PuiqMJaEdEvJQ9j2sKGeCdjTTnPYjSXHgcdrzZs3M7z1RqVgoHvQ8om6AJ4L5jGBtpGFzlLR4+phUnct0VK7YNXsBtE6cnFQgR3tU/hqOQxIHVGjCsVIDx460m2CpGeE0LQ1jRSNMZnhCB4YKHFDlJoubU3RhlDHyQ2lKaLRQf08kOFBqHnimM8B6qla9TPzPG8Tav3UTJqJYU0GWi/yYIx2iLAA0ZpISzeeGYCKZuRWRKZaYaBNTyYTgrL68TrpXNee6Vr+vVxp3eRxFOINzqIIDN9CAFrShAwQieIZXeLNi68V6tz6WrQUrnzmFP7A+fwArYpEh</latexit>

C(1)
Hl

<latexit sha1_base64="ohmM25P/+clPRUjddMMnMp8DWtI=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9IKUY9ELhwxkY8EKtkuW9iw3Ta7WxPS9G948aAxXv0z3vw3LtCDgi+Z5OW9mczM8yLOlLbtbyu3sbm1vZPfLeztHxweFY9POiqMJaFtEvJQ9jysKGeCtjXTnPYiSXHgcdr1po25332iUrFQPOhZRN0AjwXzGcHaSIPGMGny9DEpVy/TYbFkV+wF0DpxMlKCDK1h8WswCkkcUKEJx0r1HTvSboKlZoTTtDCIFY0wmeIx7RsqcECVmyxuTtGFUUbID6UpodFC/T2R4ECpWeCZzgDriVr15uJ/Xj/W/q2bMBHFmgqyXOTHHOkQzQNAIyYp0XxmCCaSmVsRmWCJiTYxFUwIzurL66RzVXGuK7X7Wql+l8WRhzM4hzI4cAN1aEIL2kAggmd4hTcrtl6sd+tj2ZqzsplT+APr8wcubpEj</latexit>

C(3)
Hl

<latexit sha1_base64="GVWuaKH2LQ0bI+2x2Ot+pQkTfok=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9IqUY9ELhwxkY8EKtkuW9iw3dbdrQlp+je8eNAYr/4Zb/4bF+hBwZdM8vLeTGbmeRFnStv2t5VbW9/Y3MpvF3Z29/YPiodHbRXGktAWCXkoux5WlDNBW5ppTruRpDjwOO14k/rM7zxRqVgo7vU0om6AR4L5jGBtpH59kDQe04ekfHmeDoolu2LPgVaJk5ESZGgOil/9YUjigApNOFaq59iRdhMsNSOcpoV+rGiEyQSPaM9QgQOq3GR+c4rOjDJEfihNCY3m6u+JBAdKTQPPdAZYj9WyNxP/83qx9m/chIko1lSQxSI/5kiHaBYAGjJJieZTQzCRzNyKyBhLTLSJqWBCcJZfXiXti4pzVaneVUu12yyOPJzAKZTBgWuoQQOa0AICETzDK7xZsfVivVsfi9aclc0cwx9Ynz82JZEo</latexit>

C(3)
Hq

<latexit sha1_base64="DDgVUm2ZcNWkf1gju/iFygP7y4o=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9Iaoh6JXDhiIh8JVLJdtrBhuy27WxPS9G948aAxXv0z3vw3LtCDgi+Z5OW9mczM8yLOlLbtbyu3sbm1vZPfLeztHxweFY9P2iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJvW533miUrFQPOhZRN0AjwTzGcHaSP36IGlM08ek7Fymg2LJrtgLoHXiZKQEGZqD4ld/GJI4oEITjpXqOXak3QRLzQinaaEfKxphMsEj2jNU4IAqN1ncnKILowyRH0pTQqOF+nsiwYFSs8AznQHWY7XqzcX/vF6s/Vs3YSKKNRVkuciPOdIhmgeAhkxSovnMEEwkM7ciMsYSE21iKpgQnNWX10n7quJcV6r31VLtLosjD2dwDmVw4AZq0IAmtIBABM/wCm9WbL1Y79bHsjVnZTOn8AfW5w8zGZEm</latexit>

C(1)
Hq

<latexit sha1_base64="cyrNxiraXnxp/Er078KgoGnSXfc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVoh6LvfRYwX5Au5Rsmm1js8mSZIWy9D948aCIV/+PN/+N2XYP2vpg4PHeDDPzgpgzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpaJIrRNJJeqF2BNORO0bZjhtBcriqOA024wbWR+94kqzaR4MLOY+hEeCxYygo2VOo1h2kzmw3LFrboLoHXi5aQCOVrD8tdgJEkSUWEIx1r3PTc2foqVYYTTeWmQaBpjMsVj2rdU4IhqP11cO0cXVhmhUCpbwqCF+nsixZHWsyiwnRE2E73qZeJ/Xj8x4a2fMhEnhgqyXBQmHBmJstfRiClKDJ9Zgoli9lZEJlhhYmxAJRuCt/ryOulcVb3rau2+Vqnf5XEU4QzO4RI8uIE6NKEFbSDwCM/wCm+OdF6cd+dj2Vpw8plT+APn8wd9KI8W</latexit>

CHu

<latexit sha1_base64="8oxtNbA/4AF+48sYa7ooZfI0ReI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVoh6LvfRYwX5Au5RsNtvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wacz97hNVmknxYKYJ9WM8EixiBBsrdRrDrBnOhuWKW3UXQOvEy0kFcrSG5a9BKEkaU2EIx1r3PTcxfoaVYYTTWWmQappgMsEj2rdU4JhqP1tcO0MXVglRJJUtYdBC/T2R4VjraRzYzhibsV715uJ/Xj810a2fMZGkhgqyXBSlHBmJ5q+jkClKDJ9agoli9lZExlhhYmxAJRuCt/ryOulcVb3rau2+Vqnf5XEU4QzO4RI8uIE6NKEFbSDwCM/wCm+OdF6cd+dj2Vpw8plT+APn8wdjU48F</latexit>

CHd

<latexit sha1_base64="AvwQl6PWDq67qgWHgBE+9Xc9Ljc=">AAAB7XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELhwxkUcCGzI7NDAyu7OZmTUhG/7BiweN8er/ePNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8tEMWwyKaTqBFSj4BE2DTcCO7FCGgYC28GkNvfbT6g0l9GDmcboh3QU8SFn1FipVeundZz1iyW37C5A1omXkRJkaPSLX72BZEmIkWGCat313Nj4KVWGM4GzQi/RGFM2oSPsWhrRELWfLq6dkQurDMhQKluRIQv190RKQ62nYWA7Q2rGetWbi/953cQMb/2UR3FiMGLLRcNEECPJ/HUy4AqZEVNLKFPc3krYmCrKjA2oYEPwVl9eJ62rsnddrtxXStW7LI48nME5XIIHN1CFOjSgCQwe4Rle4c2Rzovz7nwsW3NONnMKf+B8/gBk2I8G</latexit>

CHe

<latexit sha1_base64="UU0btn7VbUGyiiSSaEq0Kj5uAVA=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNUY9ELh4xkUcCK5kdGpgws7vOzJKQDd/hxYPGePVjvPk3DrAHBSvppFLVne6uIBZcG9f9dnJr6xubW/ntws7u3v5B8fCooaNEMayzSESqFVCNgodYN9wIbMUKqQwENoNRdeY3x6g0j8IHM4nRl3QQ8j5n1FjJr3ZTIaaPnVhxid1iyS27c5BV4mWkBBlq3eJXpxexRGJomKBatz03Nn5KleFM4LTQSTTGlI3oANuWhlSi9tP50VNyZpUe6UfKVmjIXP09kVKp9UQGtlNSM9TL3kz8z2snpn/jpzyME4MhWyzqJ4KYiMwSID2ukBkxsYQyxe2thA2poszYnAo2BG/55VXSuCh7V+XL+8tS5TaLIw8ncArn4ME1VOAOalAHBk/wDK/w5oydF+fd+Vi05pxs5hj+wPn8ARCokk4=</latexit>

C 0
ll

<latexit sha1_base64="F05jF84hsTc9jMTopxs6nqu3GKo=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9IqUY9ELh4xkY8EKtkuW9iw3ZbdrQlp+je8eNAYr/4Zb/4bF+hBwZdM8vLeTGbmeRFnStv2t5VbW9/Y3MpvF3Z29/YPiodHLRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG174/rMbz9RqVgoHvQ0om6Ah4L5jGBtpF69n0wm6WNSvjxP+8WSXbHnQKvEyUgJMjT6xa/eICRxQIUmHCvVdexIuwmWmhFO00IvVjTCZIyHtGuowAFVbjK/OUVnRhkgP5SmhEZz9fdEggOlpoFnOgOsR2rZm4n/ed1Y+zduwkQUayrIYpEfc6RDNAsADZikRPOpIZhIZm5FZIQlJtrEVDAhOMsvr5LWRcW5qlTvq6XabRZHHk7gFMrgwDXU4A4a0AQCETzDK7xZsfVivVsfi9aclc0cwx9Ynz91kZFR</latexit>

C(3)
qq

<latexit sha1_base64="RMr5BJrlcCp9MNPoZsJUKGnQLPs=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9Iagh6JXDxiIh8JVLJdtrBhuy27WxPS9G948aAxXv0z3vw3LtCDgi+Z5OW9mczM8yLOlLbtbyu3sbm1vZPfLeztHxweFY9P2iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJo2533miUrFQPOhZRN0AjwTzGcHaSP3GIJlO08ek7Fymg2LJrtgLoHXiZKQEGZqD4ld/GJI4oEITjpXqOXak3QRLzQinaaEfKxphMsEj2jNU4IAqN1ncnKILowyRH0pTQqOF+nsiwYFSs8AznQHWY7XqzcX/vF6s/Rs3YSKKNRVkuciPOdIhmgeAhkxSovnMEEwkM7ciMsYSE21iKpgQnNWX10n7quLUKtX7aql+m8WRhzM4hzI4cA11uIMmtIBABM/wCm9WbL1Y79bHsjVnZTOn8AfW5w9yhZFP</latexit>

C(1)
qq

<latexit sha1_base64="9pEZLObx+iYF11xGxF7L51XgcTI=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHqpiRS1GWxG5cV7APaGCbTSTt0ZpLOTMQS8ituXCji1h9x5984bbPQ1gMXDufcy733BDGjSjvOt7W2vrG5tV3YKe7u7R8c2keltooSiUkLRyyS3QApwqggLU01I91YEsQDRjrBuDHzO49EKhqJez2NicfRUNCQYqSN5Nulhp9OJtlDWnHP+7GknGS+XXaqzhxwlbg5KYMcTd/+6g8inHAiNGZIqZ7rxNpLkdQUM5IV+4kiMcJjNCQ9QwXiRHnp/PYMnhllAMNImhIaztXfEyniSk15YDo50iO17M3E/7xeosNrL6UiTjQReLEoTBjUEZwFAQdUEqzZ1BCEJTW3QjxCEmFt4iqaENzll1dJ+6LqXlZrd7Vy/SaPowBOwCmoABdcgTq4BU3QAhg8gWfwCt6szHqx3q2PReualc8cgz+wPn8Ap+SUNQ==</latexit>

C(1)0
qq

<latexit sha1_base64="G4TXniZyE3vSfnCaVGbum2WiKpc=">AAAB+3icbVDLTgIxFO3gC/E14tJNIzHBDZlRoi6JbFxiIo8ExkmnFGhoO0PbMZLJ/IobFxrj1h9x599YYBYKnuQmJ+fcm3vvCSJGlXacbyu3tr6xuZXfLuzs7u0f2IfFlgpjiUkThyyUnQApwqggTU01I51IEsQDRtrBuD7z249EKhqKez2NiMfRUNABxUgbybeLdT+ZTNKHpHxx1osk5ST17ZJTceaAq8TNSAlkaPj2V68f4pgToTFDSnVdJ9JegqSmmJG00IsViRAeoyHpGioQJ8pL5ren8NQofTgIpSmh4Vz9PZEgrtSUB6aTIz1Sy95M/M/rxnpw7SVURLEmAi8WDWIGdQhnQcA+lQRrNjUEYUnNrRCPkERYm7gKJgR3+eVV0jqvuJeV6l21VLvJ4siDY3ACysAFV6AGbkEDNAEGT+AZvII3K7VerHfrY9Gas7KZI/AH1ucPqvyUNw==</latexit>

C(3)0
qq

<latexit sha1_base64="fc1psUmnM9eX7SgSyFCFiiTZwDY=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5KIqMtiNy4r2Ae0MUymk3bozCTMQ6ghX+LGhSJu/RR3/o3TNgttPXDhcM693HtPlDKqtOd9O6W19Y3NrfJ2ZWd3b7/qHhx2VGIkJm2csET2IqQIo4K0NdWM9FJJEI8Y6UaT5szvPhKpaCLu9TQlAUcjQWOKkbZS6FabYWZM/pANUkk5yUO35tW9OeAq8QtSAwVaofs1GCbYcCI0Zkipvu+lOsiQ1BQzklcGRpEU4Qkakb6lAnGigmx+eA5PrTKEcSJtCQ3n6u+JDHGlpjyynRzpsVr2ZuJ/Xt/o+DrIqEiNJgIvFsWGQZ3AWQpwSCXBmk0tQVhSeyvEYyQR1jarig3BX355lXTO6/5l/eLuota4KeIog2NwAs6AD65AA9yCFmgDDAx4Bq/gzXlyXpx352PRWnKKmSPwB87nD3HQk50=</latexit>

C 0
uu

<latexit sha1_base64="ywlJusvTFhFvqINkm8LCam9E6Zw=">AAAB83icbVDLSsNAFL2pr1pfVZdugkWom5JI0S6L3bisYB/QxjKZTNqhk0mYh1BCfsONC0Xc+jPu/BunbRbaeuDC4Zx7ufceP2FUKsf5tgobm1vbO8Xd0t7+weFR+fikK2MtMOngmMWi7yNJGOWko6hipJ8IgiKfkZ4/bc393hMRksb8Qc0S4kVozGlIMVJGGrZGqQ6yx7TauMxG5YpTcxaw14mbkwrkaI/KX8MgxjoiXGGGpBy4TqK8FAlFMSNZaaglSRCeojEZGMpRRKSXLm7O7AujBHYYC1Nc2Qv190SKIilnkW86I6QmctWbi/95A63ChpdSnmhFOF4uCjWzVWzPA7ADKghWbGYIwoKaW208QQJhZWIqmRDc1ZfXSfeq5l7X6vf1SvM2j6MIZ3AOVXDhBppwB23oAIYEnuEV3ixtvVjv1seytWDlM6fwB9bnD29QkU0=</latexit>

C(8)
ud

<latexit sha1_base64="NB75BgtVRche4EQbEw74mKnESqc=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBDiJexK0ByDuXiMYB6QrGF2MpsMmZ1d5yGEJb/hxYMiXv0Zb/6Nk2QPmljQUFR1090VJJwp7brfztr6xubWdm4nv7u3f3BYODpuqdhIQpsk5rHsBFhRzgRtaqY57SSS4ijgtB2M6zO//USlYrG415OE+hEeChYygrWVevV++mimD2mpejHtF4pu2Z0DrRIvI0XI0OgXvnqDmJiICk04VqrruYn2Uyw1I5xO8z2jaILJGA9p11KBI6r8dH7zFJ1bZYDCWNoSGs3V3xMpjpSaRIHtjLAeqWVvJv7ndY0Oq37KRGI0FWSxKDQc6RjNAkADJinRfGIJJpLZWxEZYYmJtjHlbQje8surpHVZ9q7KlbtKsXaTxZGDUziDEnhwDTW4hQY0gUACz/AKb45xXpx352PRuuZkMyfwB87nD4NbkVo=</latexit>

C(8)
qu

<latexit sha1_base64="Ap3p6+HhmfC0K6d+2oy0ThXjDLU=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0mkaI/FXjxWsB/QxrLZbNqlm03c3Qgl5G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5XsyZ0rb9ba2tb2xubRd2irt7+weHpaPjjooSSWibRDySPQ8rypmgbc00p71YUhx6nHa9SXPmd5+oVCwS93oaUzfEI8ECRrA20qA5TB/97CGt1C+yYalsV+050CpxclKGHK1h6WvgRyQJqdCEY6X6jh1rN8VSM8JpVhwkisaYTPCI9g0VOKTKTec3Z+jcKD4KImlKaDRXf0+kOFRqGnqmM8R6rJa9mfif1090UHdTJuJEU0EWi4KEIx2hWQDIZ5ISzaeGYCKZuRWRMZaYaBNT0YTgLL+8SjqXVeeqWrurlRs3eRwFOIUzqIAD19CAW2hBGwjE8Ayv8GYl1ov1bn0sWtesfOYE/sD6/AFpIJFJ</latexit>

C(8)
qd

<latexit sha1_base64="O/PWZY6tWAKqPQ6Y21Cnuyb2kCs=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOxBz1WMG2hLWWz3bRLN5uwOxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFR08SpZtxnsYx1O6CGS6G4jwIlbyea0yiQvBWM6zO/9cS1EbF6xEnCexEdKhEKRtFKfr2f3U375Ypbdecgq8TLSQVyNPrlr+4gZmnEFTJJjel4boK9jGoUTPJpqZsanlA2pkPesVTRiJteNj92Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8TorhTS8TKkmRK7ZYFKaSYExmn5OB0JyhnFhCmRb2VsJGVFOGNp+SDcFbfnmVNC+q3lX18uGyUrvN4yjCCZzCOXhwDTW4hwb4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AaN6jpY=</latexit>

CG

<latexit sha1_base64="kO5vBV3CMZsVwu72oqnDl1YqDzo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMdiLx4rmLbQhrLZTtulm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJS8epYuizWMSqE1KNgkv0DTcCO4lCGoUC2+GkMffbT6g0j+WjmSYYRHQk+ZAzaqzkN/pZe9YvV9yquwBZJ15OKpCj2S9/9QYxSyOUhgmqdddzExNkVBnOBM5KvVRjQtmEjrBrqaQR6iBbHDsjF1YZkGGsbElDFurviYxGWk+j0HZG1Iz1qjcX//O6qRneBhmXSWpQsuWiYSqIicn8czLgCpkRU0soU9zeStiYKsqMzadkQ/BWX14nrauqd12tPdQq9bs8jiKcwTlcggc3UId7aIIPDDg8wyu8OdJ5cd6dj2VrwclnTuEPnM8fu8qOpg==</latexit>

CW

<latexit sha1_base64="43z7EctAa1pUKdfoIj5z2pKewWo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkoiRT0We/FYwX5AG8tmu2mXbjZxdyOUkL/hxYMiXv0z3vw3btMctPXBwOO9GWbmeRFnStv2t1VYW9/Y3Cpul3Z29/YPyodHHRXGktA2CXkoex5WlDNB25ppTnuRpDjwOO160+bc7z5RqVgo7vUsom6Ax4L5jGBtpEFzmPDH9CGpOufpsFyxa3YGtEqcnFQgR2tY/hqMQhIHVGjCsVJ9x460m2CpGeE0LQ1iRSNMpnhM+4YKHFDlJtnNKTozygj5oTQlNMrU3xMJDpSaBZ7pDLCeqGVvLv7n9WPtX7sJE1GsqSCLRX7MkQ7RPAA0YpISzWeGYCKZuRWRCZaYaBNTyYTgLL+8SjoXNeeyVr+rVxo3eRxFOIFTqIIDV9CAW2hBGwhE8Ayv8GbF1ov1bn0sWgtWPnMMf2B9/gBqyZFK</latexit>

C(1)
lq

<latexit sha1_base64="5Ynada3QSOV6C63CP++nKud6DDI=">AAAB83icbVBNT8JAEJ3iF+IX6tHLRmKCF9IKUY9ELh4xkY8EKtkuW9iw3dbdrQlp+je8eNAYr/4Zb/4bF+hBwZdM8vLeTGbmeRFnStv2t5VbW9/Y3MpvF3Z29/YPiodHbRXGktAWCXkoux5WlDNBW5ppTruRpDjwOO14k8bM7zxRqVgo7vU0om6AR4L5jGBtpH5jkPDH9CEpV8/TQbFkV+w50CpxMlKCDM1B8as/DEkcUKEJx0r1HDvSboKlZoTTtNCPFY0wmeAR7RkqcECVm8xvTtGZUYbID6UpodFc/T2R4ECpaeCZzgDrsVr2ZuJ/Xi/W/rWbMBHFmgqyWOTHHOkQzQJAQyYp0XxqCCaSmVsRGWOJiTYxFUwIzvLLq6R9UXEuK7W7Wql+k8WRhxM4hTI4cAV1uIUmtIBABM/wCm9WbL1Y79bHojVnZTPH8AfW5w9t1ZFM</latexit>

C(3)
lq

<latexit sha1_base64="9A9WdZyR7vBvnIEKJfOJu892I90=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI/BXDxGMDGQLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vfXmFtfWNzq7hd2tnd2z8oHx61tbSK0BaRXKpOhDXlTNCWYYbTTqooTiJOH6JxY+Y/PFGlmRT3ZpLSMMFDwWJGsHFSu9HPuJ32yxW/6s+BVkmQkwrkaPbLX72BJDahwhCOte4GfmrCDCvDCKfTUs9qmmIyxkPadVTghOowm187RWdOGaBYKlfCoLn6eyLDidaTJHKdCTYjvezNxP+8rjXxdZgxkVpDBVksii1HRqLZ62jAFCWGTxzBRDF3KyIjrDAxLqCSCyFYfnmVtC+qwWW1dler1G/yOIpwAqdwDgFcQR1uoQktIPAIz/AKb570Xrx372PRWvDymWP4A+/zB7QAjzo=</latexit>

Clu

<latexit sha1_base64="kujW6NHlpO0WrdFWRxB//XcgglM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVUj0We/FYwX5Au5RsNtvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wac797hNVmknxYKYJ9WM8EixiBBsrdZrDjIezYbniVt0F0DrxclKBHK1h+WsQSpLGVBjCsdZ9z02Mn2FlGOF0VhqkmiaYTPCI9i0VOKbazxbXztCFVUIUSWVLGLRQf09kONZ6Gge2M8ZmrFe9ufif109NdONnTCSpoYIsF0UpR0ai+esoZIoSw6eWYKKYvRWRMVaYGBtQyYbgrb68TjpXVa9erd3XKo3bPI4inME5XIIH19CAO2hBGwg8wjO8wpsjnRfn3flYthacfOYU/sD5/AGaK48p</latexit>

Cld <latexit sha1_base64="9/mscGNO6nZctpfSG34YSuzrX6A=">AAAB7XicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELh4xkUcCGzI7NDAyO7vOzJqQDf/gxYPGePV/vPk3DrAHBSvppFLVne6uIBZcG9f9dnJr6xubW/ntws7u3v5B8fCoqaNEMWywSESqHVCNgktsGG4EtmOFNAwEtoJxbea3nlBpHsl7M4nRD+lQ8gFn1FipWeuljzjtFUtu2Z2DrBIvIyXIUO8Vv7r9iCUhSsME1brjubHxU6oMZwKnhW6iMaZsTIfYsVTSELWfzq+dkjOr9MkgUrakIXP190RKQ60nYWA7Q2pGetmbif95ncQMrv2UyzgxKNli0SARxERk9jrpc4XMiIkllClubyVsRBVlxgZUsCF4yy+vkuZF2bssV+4qpepNFkceTuAUzsGDK6jCLdShAQwe4Ble4c2JnBfn3flYtOacbOYY/sD5/AGjTo8v</latexit>

Cqe

<latexit sha1_base64="RnBYlwPu2C8ts3SMoifRbI1Uqb0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GOxF48VbC20oWy2k3btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgpr6xubW8Xt0s7u3v5B+fCorWWqKLao5FJ1QqKRM4EtwwzHTqKQxCHHh3DcmPkPT6g0k+LeTBIMYjIULGKUGCu1G/0M02m/XPGq3hzuKvFzUoEczX75qzeQNI1RGMqJ1l3fS0yQEWUY5Tgt9VKNCaFjMsSupYLEqINsfu3UPbPKwI2ksiWMO1d/T2Qk1noSh7YzJmakl72Z+J/XTU10HWRMJKlBQReLopS7Rrqz190BU0gNn1hCqGL2VpeOiCLU2IBKNgR/+eVV0r6o+pfV2l2tUr/J4yjCCZzCOfhwBXW4hSa0gMIjPMMrvDnSeXHenY9Fa8HJZ47hD5zPH6lWjzM=</latexit>

Ceu

<latexit sha1_base64="zaTrKENcO9sJ2E31BYeekGRaUnU=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GOxF48VbC20oWw203btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgpr6xubW8Xt0s7u3v5B+fCorWWqKLao5FJ1QqKRM4EtwwzHTqKQxCHHh3DcmPkPT6g0k+LeTBIMYjIUbMAoMVZqN/oZRtN+ueJVvTncVeLnpAI5mv3yVy+SNI1RGMqJ1l3fS0yQEWUY5Tgt9VKNCaFjMsSupYLEqINsfu3UPbNK5A6ksiWMO1d/T2Qk1noSh7YzJmakl72Z+J/XTc3gOsiYSFKDgi4WDVLuGunOXncjppAaPrGEUMXsrS4dEUWosQGVbAj+8surpH1R9S+rtbtapX6Tx1GEEziFc/DhCupwC01oAYVHeIZXeHOk8+K8Ox+L1oKTzxzDHzifP4+BjyI=</latexit>

Ced

<latexit sha1_base64="LPLvyL0e2LrhnkP8269TKiLd5Zo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVUj0We/FYwX5Au5RsNtvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpapIrRNJJeqF2BNORO0bZjhtJcoiuOA024wac797hNVmknxYKYJ9WM8EixiBBsrdZrDLAxnw3LFrboLoHXi5aQCOVrD8tcglCSNqTCEY637npsYP8PKMMLprDRINU0wmeAR7VsqcEy1ny2unaELq4QoksqWMGih/p7IcKz1NA5sZ4zNWK96c/E/r5+a6MbPmEhSQwVZLopSjoxE89dRyBQlhk8twUQxeysiY6wwMTagkg3BW315nXSuql69WruvVRq3eRxFOINzuAQPrqEBd9CCNhB4hGd4hTdHOi/Ou/OxbC04+cwp/IHz+QON+48h</latexit>

Cdd

<latexit sha1_base64="8HardClFbrhRLF3odC4L+5ze9AE=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEInkoioh6LvXisYD+gjWGz2bRLd5OwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgpQzpR3n2yqtrW9sbpW3Kzu7e/tV++Cwo5JMEtomCU9kL8CKchbTtmaa014qKRYBp91g3Jz53UcqFUviez1JqSfwMGYRI1gbyberTT8Pw+lDPkglE3Tq2zWn7syBVolbkBoUaPn21yBMSCZorAnHSvVdJ9VejqVmhNNpZZApmmIyxkPaNzTGgiovnx8+RadGCVGUSFOxRnP190SOhVITEZhOgfVILXsz8T+vn+no2stZnGaaxmSxKMo40gmapYBCJinRfGIIJpKZWxEZYYmJNllVTAju8surpHNedy/rF3cXtcZNEUcZjuEEzsCFK2jALbSgDQQyeIZXeLOerBfr3fpYtJasYuYI/sD6/AE845N7</latexit>

C 0
dd

<latexit sha1_base64="+UzibTI/zVROHOF5J5X2p9TLe9E=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI/BXDxGMDGQLGF2MpuMmZ1Z5iGEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VpZxp4/vfXmFtfWNzq7hd2tnd2z8oHx61tbSK0BaRXKpOhDXlTNCWYYbTTqooTiJOH6JxY+Y/PFGlmRT3ZpLSMMFDwWJGsHFSu9HPrJ32yxW/6s+BVkmQkwrkaPbLX72BJDahwhCOte4GfmrCDCvDCKfTUs9qmmIyxkPadVTghOowm187RWdOGaBYKlfCoLn6eyLDidaTJHKdCTYjvezNxP+8rjXxdZgxkVpDBVksii1HRqLZ62jAFCWGTxzBRDF3KyIjrDAxLqCSCyFYfnmVtC+qwWW1dler1G/yOIpwAqdwDgFcQR1uoQktIPAIz/AKb570Xrx372PRWvDymWP4A+/zB8G2j0M=</latexit>

Cuu

<latexit sha1_base64="/7Cenws9LYkLqI4fLpBpS1EssmY=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahXkoiRT0We/FYwX5AG8tms2mXbjZxdyOUkL/hxYMiXv0z3vw3btsctPXBwOO9GWbmeTFnStv2t1VYW9/Y3Cpul3Z29/YPyodHHRUlktA2iXgkex5WlDNB25ppTnuxpDj0OO16k+bM7z5RqVgk7vU0pm6IR4IFjGBtpEFzmD762UNadc6zYbli1+w50CpxclKBHK1h+WvgRyQJqdCEY6X6jh1rN8VSM8JpVhokisaYTPCI9g0VOKTKTec3Z+jMKD4KImlKaDRXf0+kOFRqGnqmM8R6rJa9mfif1090cO2mTMSJpoIsFgUJRzpCswCQzyQlmk8NwUQycysiYywx0SamkgnBWX55lXQuas5lrX5XrzRu8jiKcAKnUAUHrqABt9CCNhCI4Rle4c1KrBfr3fpYtBasfOYY/sD6/AFedpFC</latexit>

C(1)
qd

<latexit sha1_base64="hNEEGeeanskwhDvPGyqe2j1AfFg=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2FXgnoM5uIxgnlAsobZySQZMju7zkMIy/6GFw+KePVnvPk3TpI9aGJBQ1HVTXdXEHOmtOt+O7m19Y3Nrfx2YWd3b/+geHjUUpGRhDZJxCPZCbCinAna1Exz2oklxWHAaTuY1Gd++4lKxSJxr6cx9UM8EmzICNZW6tX7yaNJH5Kyd572iyW34s6BVomXkRJkaPSLX71BRExIhSYcK9X13Fj7CZaaEU7TQs8oGmMywSPatVTgkCo/md+cojOrDNAwkraERnP190SCQ6WmYWA7Q6zHatmbif95XaOH137CRGw0FWSxaGg40hGaBYAGTFKi+dQSTCSztyIyxhITbWMq2BC85ZdXSeui4l1WqnfVUu0miyMPJ3AKZfDgCmpwCw1oAoEYnuEV3hzjvDjvzseiNedkM8fwB87nD3ixkVM=</latexit>

C(1)
qu

<latexit sha1_base64="wdoRbDrL9376EeQHBDua4MqkkSo=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBDiJexKUI/BXDxGMA9I1jA7O5sMmZ1d5iGEJb/hxYMiXv0Zb/6Nk2QPmljQUFR1090VpJwp7brfztr6xubWdmGnuLu3f3BYOjpuq8RIQlsk4YnsBlhRzgRtaaY57aaS4jjgtBOMGzO/80SlYol40JOU+jEeChYxgrWV+o1BZsLpY1bxLqaDUtmtunOgVeLlpAw5moPSVz9MiImp0IRjpXqem2o/w1Izwum02DeKppiM8ZD2LBU4psrP5jdP0blVQhQl0pbQaK7+nshwrNQkDmxnjPVILXsz8T+vZ3R042dMpEZTQRaLIsORTtAsABQySYnmE0swkczeisgIS0y0jaloQ/CWX14l7cuqd1Wt3dfK9ds8jgKcwhlUwINrqMMdNKEFBFJ4hld4c4zz4rw7H4vWNSefOYE/cD5/AGSmkUY=</latexit>

C(1)
ud

<latexit sha1_base64="WTo5c7R+NzysknImEQUWwAC2K5k=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOxlx4rmLbQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikZeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK3g4n9bnffuLaiFg94jThQURHSgwFo2glv97PGrN+ueJW3QXIOvFyUoEczX75qzeIWRpxhUxSY7qem2CQUY2CST4r9VLDE8omdMS7lioacRNki2Nn5MIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXF4F2RCJSlyxZaLhqkkGJP552QgNGcop5ZQpoW9lbAx1ZShzadkQ/BWX14nrauqd1O9friu1O7zOIpwBudwCR7cQg0a0AQfGAh4hld4c5Tz4rw7H8vWgpPPnMIfOJ8/pP+Olw==</latexit>

CH
<latexit sha1_base64="y8Zo5byfsCSS4avHHppNQOKbPRc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVUj0We7DHCvYD2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3sbm1vZPfLeztHxweFY9P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvBpD73O09UaSbFg5nG1I/wSLCQEWys1K4P0sbdbFAsuWV3AbROvIyUIENzUPzqDyVJIioM4VjrnufGxk+xMoxwOiv0E01jTCZ4RHuWChxR7aeLa2fowipDFEplSxi0UH9PpDjSehoFtjPCZqxXvbn4n9dLTHjjp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9eZ20r8petVy5r5Rqt1kceTiDc7gED66hBg1oQgsIPMIzvMKbI50X5935WLbmnGzmFP7A+fwBN0KO6A==</latexit>

CHG

<latexit sha1_base64="FEL96E1du2duyvGUXQovBPw55ME=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXRmLiiewagh4JXDhiIh8JbEi3dKHSbTdt14Rs+A9ePGiMV/+PN/+NBfag4EsmeXlvJjPzgpgzbVz328ltbe/s7uX3CweHR8cnxdOzjpaJIrRNJJeqF2BNORO0bZjhtBcriqOA024wbSz87hNVmknxYGYx9SM8FixkBBsrdRrDtFmfD4slt+wugTaJl5ESZGgNi1+DkSRJRIUhHGvd99zY+ClWhhFO54VBommMyRSPad9SgSOq/XR57RxdWWWEQqlsCYOW6u+JFEdaz6LAdkbYTPS6txD/8/qJCe/8lIk4MVSQ1aIw4chItHgdjZiixPCZJZgoZm9FZIIVJsYGVLAheOsvb5LOTdmrliv3lVKtnsWRhwu4hGvw4BZq0IQWtIHAIzzDK7w50nlx3p2PVWvOyWbO4Q+czx8vqY7j</latexit>

CHB
<latexit sha1_base64="bgWXERpFXA6R7zdKh6U//UR0KP8=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKexKUI/BXHKMYB6QXcLspDcZMju7zkMIS37DiwdFvPoz3vwbJ8keNLGgoajqprsrTDlT2nW/ncLG5tb2TnG3tLd/cHhUPj7pqMRICm2a8ET2QqKAMwFtzTSHXiqBxCGHbjhpzP3uE0jFEvGgpykEMRkJFjFKtJX8xiBr+urREAmzQbniVt0F8DrxclJBOVqD8pc/TKiJQWjKiVJ9z011kBGpGeUwK/lGQUrohIygb6kgMaggW9w8wxdWGeIokbaExgv190RGYqWmcWg7Y6LHatWbi/95faOj2yBjIjUaBF0uigzHOsHzAPCQSaCaTy0hVDJ7K6ZjIgnVNqaSDcFbfXmddK6q3nW1dl+r1O/yOIroDJ2jS+ShG1RHTdRCbURRip7RK3pzjPPivDsfy9aCk8+coj9wPn8ALJmRyg==</latexit>

CH⇤
<latexit sha1_base64="7mapkXDaSoKn0XkLqcjAdv9DCCg=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVoh6LvfRYwX5Au5Rsmm1js8mSZIWy9D948aCIV/+PN/+N2XYP2vpg4PHeDDPzgpgzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpaJIrRNJJeqF2BNORO0bZjhtBcriqOA024wbWR+94kqzaR4MLOY+hEeCxYygo2VOo1h2uzOh+WKW3UXQOvEy0kFcrSG5a/BSJIkosIQjrXue25s/BQrwwin89Ig0TTGZIrHtG+pwBHVfrq4do4urDJCoVS2hEEL9fdEiiOtZ1FgOyNsJnrVy8T/vH5iwls/ZSJODBVkuShMODISZa+jEVOUGD6zBBPF7K2ITLDCxNiASjYEb/XlddK5qnrX1dp9rVK/y+MowhmcwyV4cAN1aEIL2kDgEZ7hFd4c6bw4787HsrXg5DOn8AfO5w9Pko74</latexit>

CHW

Higgs+Zjj

EWPO

Top

<latexit sha1_base64="U5cC2f+orOvGtXjiQELz3+zVZxE=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GOxF48VbC20oWy2k3btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgpr6xubW8Xt0s7u3v5B+fCorWWqKLao5FJ1QqKRM4EtwwzHTqKQxCHHh3DcmPkPT6g0k+LeTBIMYjIULGKUGCu1G/0McdovV7yqN4e7SvycVCBHs1/+6g0kTWMUhnKiddf3EhNkRBlGOU5LvVRjQuiYDLFrqSAx6iCbXzt1z6wycCOpbAnjztXfExmJtZ7Eoe2MiRnpZW8m/ud1UxNdBxkTSWpQ0MWiKOWuke7sdXfAFFLDJ5YQqpi91aUjogg1NqCSDcFffnmVtC+q/mW1dler1G/yOIpwAqdwDj5cQR1uoQktoPAIz/AKb450Xpx352PRWnDymWP4A+fzB5EGjyM=</latexit>

Cee

<latexit sha1_base64="f1IM/SVwkr0cuDZCzLfvHKxXiBE=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI/BXDxGMDGQLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jUo1oS2iuNKdCBvKmaQtyyynnURTLCJOH6JxY+Y/PFFtmJL3dpLQUOChZDEj2Dqp3ehnnE/75Ypf9edAqyTISQVyNPvlr95AkVRQaQnHxnQDP7FhhrVlhNNpqZcammAyxkPadVRiQU2Yza+dojOnDFCstCtp0Vz9PZFhYcxERK5TYDsyy95M/M/rpja+DjMmk9RSSRaL4pQjq9DsdTRgmhLLJ45gopm7FZER1phYF1DJhRAsv7xK2hfV4LJau6tV6jd5HEU4gVM4hwCuoA630IQWEHiEZ3iFN095L96797FoLXj5zDH8gff5A6ZTjzE=</latexit>

Cll

<latexit sha1_base64="iZSzf53AfYTlT2hJZm/BHegvuf4=">AAAB7XicbVBNTwIxEJ3iF+IX6tFLIzHxRHYNUY9ELh4xESSBDemWLlS67abtmpAN/8GLB43x6v/x5r+xwB4UfEmTl/dmpjMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jUo1ZS2qhNKdkBgmuGQty61gnUQzEoeCPYTjxsx/eGLacCXv7SRhQUyGkkecEuukdqOfCTbtlyte1ZsDrxI/JxXI0eyXv3oDRdOYSUsFMabre4kNMqItp25eqZcalhA6JkPWdVSSmJkgm287xWdOGeBIafekxXP1d0dGYmMmcegqY2JHZtmbif953dRG10HGZZJaJunioygV2Co8Ox0PuGbUiokjhGrudsV0RDSh1gVUciH4yyevkvZF1b+s1u5qlfpNHkcRTuAUzsGHK6jDLTShBRQe4Rle4Q0p9ILe0ceitIDynmP4A/T5A5uwjyo=</latexit>

Cle

Constraining the U(3)5 symmetric SMEFT

[Fitmaker: Ellis et al. (2012.02779)]

[Alasfar, de Blas, Gröber (2202.02333)]

[Falkowski, Gonzalez-Alonso, Mimouni (1706.03783)]

[HighPT: Allwicher et al. (2207.10714)]

[Flavio: Straub (1810.08132)]

[Aoude, Hurth, Renner, Shepherd (2003.05432)]

[SMEFit: Kassabov et al. (2303.06159)]

[Fitmaker: Ellis et al. (2012.02779)]

[Dawson, Giardino (1909.02000)]

DY and PVE

Flavour

Dijets

Lepton 
scattering

https://arxiv.org/abs/2202.02333
https://arxiv.org/abs/2303.06159
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LO fit - Higgs/gauge interactions 
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LO fit - 2
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LO fit - 2
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Do not interfere with 
dominant SM diagram in 
dijet(+photon) production
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NLO to the rescue?
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<latexit sha1_base64="GGrqPgnT4qqmBJvFeZmXnWaLZeg=">AAACHHicbVDLSgMxFM3UV62vqjvdBItQQcuM+FoWu3FZwT6grUMmzdTQTDImGaEMA36JS7f6Ee7EreA3+BOm7Qi29UDg3HPu5d4cL2RUadv+sjJz8wuLS9nl3Mrq2vpGfnOrrkQkMalhwYRsekgRRjmpaaoZaYaSoMBjpOH1K0O/8UCkooLf6EFIOgHqcepTjLSR3PxOxY3vu8ltXHQOkkNoqui3cvMFu2SPAGeJk5ICSFF189/trsBRQLjGDCnVcuxQd2IkNcWMJLl2pEiIcB/1SMtQjgKiOvHoDwncN0oX+kKaxzUcqX8nYhQoNQg80xkgfaemvaH4n9eKtH/RiSkPI004Hi/yIwa1gMNAYJdKgjUbGIKwpOZWiO+QRFib2Ca2+GTAg/AIRVokOZOOM53FLKkfl5yz0un1SaF8meaUBbtgDxSBA85BGVyBKqgBDB7BM3gBr9aT9Wa9Wx/j1oyVzmyDCVifP7oWoRk=</latexit>

C(1)
qd , C(1)

ud

Higgs: 
Top: 

<latexit sha1_base64="BShEsAiDUdpXe4xwjk9+NbceAIk=">AAACDHicbVDJSgNBFOxxjXGLevQyGIR4MMyI2zGYi8cIZoFkDD2dnqRJb3b3CGGYX/DoVT/Cm3j1H/wGf8JOMgeTWPCgqHqPelQoKdHG876dpeWV1bX13EZ+c2t7Z7ewt9/QIlYI15GgQrVCqDElHNcNMRS3pMKQhRQ3w2F17DefsNJE8HszkjhgsM9JRBA0VupUu8ljnD4kJf8k7RaKXtmbwF0kfkaKIEOtW/jp9ASKGeYGUah12/ekCRKoDEEUp/lOrLGEaAj7uG0phwzrIJn8nLrHVum5kVB2uHEn6t+LBDKtRyy0mwyagZ73xuJ/Xjs20XWQEC5jgzmaBkUxdY1wxwW4PaIwMnRkCUSK2F9dNIAKImNrmkmJ8IgzeQpjI9K8bcef72KRNM7K/mX54u68WLnJesqBQ3AESsAHV6ACbkEN1AECEryAV/DmPDvvzofzOV1dcrKbAzAD5+sXkVmb1g==</latexit>

C(1)
qu [Alasfar, de Blas, Gröber (2202.02333)]


[SMEFit: Kassabov et al. (2303.06159)]

<latexit sha1_base64="KjJcumSQ8HdaCLi6Vv8SKtTAxTg=">AAACInicbVDJSgNBEO2JW4xbokcvjUHwYpgRt2PQi8cIZsEkhJpOT9Kkp2forhHDkL/wqie/xpt4EvwYO8vBJL6m4fFeFVX1/FgKg6777WRWVtfWN7Kbua3tnd29fGG/ZqJEM15lkYx0wwfDpVC8igIlb8SaQ+hLXvcHt2O//sS1EZF6wGHM2yH0lAgEA7TSY8sHTdG+XCdfdEvuBHSZeDNSJDNUOgUn0+pGLAm5QibBmKbnxthOQaNgko9yrcTwGNgAerxpqYKQm3Y6WXlEj63SpUGk7VdIJ+rfjhRCY4ahbytDwL5Z9Mbif14zweC6nQoVJ8gVmw4KEkkxouP7aVdozlAOLQGmhd2Vsj5oYGhTmpsS8KEK41NIMJo7Ju1piPuCPY9y49S8xYyWSe2s5F2WLu7Pi+WbWX5ZckiOyAnxyBUpkztSIVXCiCIv5JW8Oe/Oh/PpfE1LM86s54DMwfn5BdGgorU=</latexit>

t̄t

<latexit sha1_base64="gOB8SHgWLDhPc15DyriRG0WJhBg=">AAACI3icbVC7TgMxEPSFVwhvKGksIiQaojvEq4ygoQwSAaTLKdpzfImFzz7Ze4jolM+ghYqvoUM0FPwLzqMggbEsjWZ2tbsTZ1JY9P0vrzQ3v7C4VF6urKyurW9sbm3fWp0bxptMS23uY7BcCsWbKFDy+8xwSGPJ7+KHy6F/98iNFVrdYD/jUQpdJRLBAJ0UtmIwFN3rVdqbVb/mj0D/kmBCqmSCRnvLK7U6muUpV8gkWBsGfoZRAQYFk3xQaeWWZ8AeoMtDRxWk3EbFaOcB3XdKhybauK+QjtTfHQWk1vbT2FWmgD076w3F/7wwx+Q8KoTKcuSKjQcluaSo6TAA2hGGM5R9R4AZ4XalrAcGGLqYpqYkvK/S7BBy1FPHFF0DWU+wp0FlmFowm9FfcntUC05rJ9fH1frFJL8y2SV75IAE5IzUyRVpkCZhRJNn8kJevTfv3fvwPselJW/Ss0Om4H3/AKufoyc=</latexit>

t̄th

Additional sensitivity from next-to-leading-order (NLO) SMEFT effects

https://arxiv.org/abs/2202.02333
https://arxiv.org/abs/2303.06159
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(Partial) NLO fit
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Partial: Not all observables are available at NLO
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SMEFT@NLO: Blessing & curse
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[Dawson, Giardino (1909.02000)], [AB, Pecjak, Scott, Smith (2305.03763)] 

EWPO: 10 ops @LO, 32 ops @NLO (U(3)5 sym)

Appendix A: Observables to LO and NLO in the SMEFT

In this appendix, we report the contributions to the observables of Table II using the

definitions of Eq. 17. The contributions to the Z width are,

��(Z ! ⌫⌫)LO =
v2

⇤2

⇢
�0.3318C(1)

�l + 0.1659Cll � 0.0829C�D

�
GeV

��(Z ! ⌫⌫)NLO =
v2

⇤2

⇢
�0.3446C(1)

�l + 0.1640Cll � 0.0853C�D � 0.0003C�d � 0.0003C�e

�0.0018C(3)
�l � 0.0073C(1)

�q + 0.0054C(3)
�q + 0.0083C�u � 0.0004Cld

�0.0004Cle � 0.0061C(1)
lq � 0.0061C(3)

lq + 0.008Clu � 0.0002C�⇤ � 0.0001C�W

+0.0063C�WB + 0.0001CuW � 0.0001CW

�
GeV

��(Z ! l+l�)LO =
v2

⇤2

⇢
�0.1408C�e + 0.191C(1)

�l � 0.037C(3)
�l + 0.114Cll � 0.057C�D

�0.0713C�WB

�
GeV

��(Z ! l+l�)NLO =
v2

⇤2

⇢
�0.1596C�e + 0.1834C(1)

�l � 0.0221C(3)
�l + 0.0985Cll � 0.0508C�D

�0.0349C�WB � 0.0001C�W � 0.0002Ced � 0.0005Cee + 0.0035Ceu

�0.0002C�d � 0.0042C(1)
�q + 0.0032C(3)

�q + 0.0049C�u + 0.0002Cld

+0.0001Cle + 0.0034C(1)
lq � 0.0031C(3)

lq � 0.0045Clu � 0.0001C�⇤

�0.0027Cqe � 0.0007CuB � 0.0007CuW � 0.0001CW

�
GeV

17

precision & degeneracies

More degrees of freedom 
contribute to each observable 
at NLO

https://arxiv.org/abs/1909.02000
https://arxiv.org/abs/2305.03763
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[Bartocci, AB, Hurth (2311.04963)] 

41-parameter fit

NLO degeneracies

14

Higgs self coupling [Alasfar, de Blas, Gröber (2202.02333)] 

https://arxiv.org/abs/2311.04963
https://arxiv.org/abs/2202.02333
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Higgs self coupling [Alasfar, de Blas, Gröber (2202.02333)] 

https://arxiv.org/abs/2311.04963
https://arxiv.org/abs/2202.02333
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• Fitting theory-motivated operator sets is becoming a reality

• Degeneracies in NLO SMEFT predictions are manageable 
with current data

• Combination of many observables needed (different scales)
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Conclusions
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• Fitting theory-motivated operator sets is becoming a reality

• Degeneracies in NLO SMEFT predictions are manageable 
with current data

• Combination of many observables needed (different scales)

Thank you for your attention!
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Correlations - PVE and EWPO
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Correlations - PVE and DY
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Correlations - top and flavor
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1D fits - four-quark operators
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1D fits - semileptonic operators
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Confronting the SMEFT with data
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PVES
Low energy

APV

Lepton scattering

 [AB et al. 
(2311.04963)]

[Bruggisser et al. 
(2212.02532), 
(2101.07273)]

[Grunwald et al. 
(2304.12837)]

https://arxiv.org/abs/2311.04963
https://arxiv.org/abs/2212.02532
https://arxiv.org/abs/2101.07273
https://arxiv.org/abs/2304.12837
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Filled to my best knowledge
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<latexit sha1_base64="Tx5AywAYZGq4Ni8uOb4Jp7La/tA=">AAACC3icbVDLTsJAFJ36RHxVXbqZQExgQ1ow4pLEjUuMFkhoIdPpFCZMH85MTUjD3o2/4saFxrj1B9z5N04LCwVPMsm559ybO/e4MaNCGsa3tra+sbm1Xdgp7u7tHxzqR8cdESUcEwtHLOI9FwnCaEgsSSUjvZgTFLiMdN3JVeZ3HwgXNArv5DQmToBGIfUpRlJJQ71k3yfIg7dWpV4d1KEtaUBEVjaqgwbMzaFeNmpGDrhKzAUpgwXaQ/3L9iKcBCSUmCEh+qYRSydFXFLMyKxoJ4LECE/QiPQVDZFa6aT5LTN4phQP+hFXL5QwV39PpCgQYhq4qjNAciyWvUz8z+sn0r90UhrGiSQhni/yEwZlBLNgoEc5wZJNFUGYU/VXiMeIIyxVfEUVgrl88irp1GvmRc28OS+3mos4CuAUlEAFmKAJWuAatIEFMHgEz+AVvGlP2ov2rn3MW9e0xcwJ+APt8wcNzZh+</latexit>

SU(2)2 ⇥ SU(3)3
<latexit sha1_base64="Tx5AywAYZGq4Ni8uOb4Jp7La/tA=">AAACC3icbVDLTsJAFJ36RHxVXbqZQExgQ1ow4pLEjUuMFkhoIdPpFCZMH85MTUjD3o2/4saFxrj1B9z5N04LCwVPMsm559ybO/e4MaNCGsa3tra+sbm1Xdgp7u7tHxzqR8cdESUcEwtHLOI9FwnCaEgsSSUjvZgTFLiMdN3JVeZ3HwgXNArv5DQmToBGIfUpRlJJQ71k3yfIg7dWpV4d1KEtaUBEVjaqgwbMzaFeNmpGDrhKzAUpgwXaQ/3L9iKcBCSUmCEh+qYRSydFXFLMyKxoJ4LECE/QiPQVDZFa6aT5LTN4phQP+hFXL5QwV39PpCgQYhq4qjNAciyWvUz8z+sn0r90UhrGiSQhni/yEwZlBLNgoEc5wZJNFUGYU/VXiMeIIyxVfEUVgrl88irp1GvmRc28OS+3mos4CuAUlEAFmKAJWuAatIEFMHgEz+AVvGlP2ov2rn3MW9e0xcwJ+APt8wcNzZh+</latexit>

SU(2)2 ⇥ SU(3)3
<latexit sha1_base64="Hjmx+9htIYyDQM+2TW8REn18mBw=">AAAB9HicbVBNT8JAEJ36ifiFevSykZjghbR+4ZHEi0eMFkigku12Cxu227K7JSGE3+HFg8Z49cd489+4QA8KvmSSl/dmMjPPTzhT2ra/rZXVtfWNzdxWfntnd2+/cHBYV3EqCXVJzGPZ9LGinAnqaqY5bSaS4sjntOH3b6d+Y0ilYrF41KOEehHuChYygrWRvPYgxQF6cEsXZ09XnULRLtszoGXiZKQIGWqdwlc7iEkaUaEJx0q1HDvR3hhLzQink3w7VTTBpI+7tGWowBFV3nh29ASdGiVAYSxNCY1m6u+JMY6UGkW+6Yyw7qlFbyr+57VSHd54YyaSVFNB5ovClCMdo2kCKGCSEs1HhmAimbkVkR6WmGiTU96E4Cy+vEzq52XnuuzcXxarlSyOHBzDCZTAgQpU4Q5q4AKBATzDK7xZQ+vFerc+5q0rVjZzBH9gff4A7eGQ3Q==</latexit>

SU(3)5

Eboli, Gonzalez-
Garcia et al Fitmaker SFitter TopFitter HEPfit SMEFit Dawson et al. Chakrabortty et 

al.

Input EWPD+Higgs+VV,
DY +VV

EWPD+Higgs+VV
+ top

EWPD+Higgs+VV,
top top EWPD+Higgs+VV

Flavor
EWPD+Higgs+VV, 

VBS + diboson,  
top

EWPD+Higgs+VV EWPD + Higgs

Linear/
quadratic Both Linear Both Linear Linear Both Linear Linear

Basis HISZ Warsaw HISZ (Higgs)
Warsaw (top) Warsaw Warsaw Warsaw Warsaw Warsaw

EW scheme Alpha Alpha Alpha - Alpha mW mW Alpha

Flavor 
assumptions

NLO QCD 
included LO Top only Top only LO LO Top only Vh, diboson, 

EWPO EWPO only

Fitting 
procedure Chi2 Bayesian Toy MC, Chi2, 

Bayesian Chi2 Bayesian Toy MC Chi2 Bayesian

Uncertainties Gaussian, theory 
correlated Gauss Gauss, Poisson, 

flat Gauss (Asymmetric) 
Gauss, flat Gauss Gauss, 

uncorrelated Gauss

UV complete 
model fits

Specialties VV + DY Higgs + EWPO + top 
+ diboson

Correlation of 
uncertainty classes Top Projections CP odd operators

VBS NLO for VV and Vh UV complete models

References
1211.4580, 

1509.01585, 
1805.11108, 
1812.01009, 
2108.04828

1404.3667,   
1803.03252, 
2012.02779

1308.1979,    
1505.05516, 
1604.03105, 
1812.07587,  
1910.03606

1506.08845,  
1512.03360,   
1901.03164

1710.0540, 
1905.03764, 
1907.04311, 
1910.14012

1901.05965, 
1906.05296, 
2101.03180

2007.01296
2009.13394, 
2010.04088, 
2012.03839,  
2111.05876
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SU(2)2 ⇥ SU(3)3
<latexit sha1_base64="Tx5AywAYZGq4Ni8uOb4Jp7La/tA=">AAACC3icbVDLTsJAFJ36RHxVXbqZQExgQ1ow4pLEjUuMFkhoIdPpFCZMH85MTUjD3o2/4saFxrj1B9z5N04LCwVPMsm559ybO/e4MaNCGsa3tra+sbm1Xdgp7u7tHxzqR8cdESUcEwtHLOI9FwnCaEgsSSUjvZgTFLiMdN3JVeZ3HwgXNArv5DQmToBGIfUpRlJJQ71k3yfIg7dWpV4d1KEtaUBEVjaqgwbMzaFeNmpGDrhKzAUpgwXaQ/3L9iKcBCSUmCEh+qYRSydFXFLMyKxoJ4LECE/QiPQVDZFa6aT5LTN4phQP+hFXL5QwV39PpCgQYhq4qjNAciyWvUz8z+sn0r90UhrGiSQhni/yEwZlBLNgoEc5wZJNFUGYU/VXiMeIIyxVfEUVgrl88irp1GvmRc28OS+3mos4CuAUlEAFmKAJWuAatIEFMHgEz+AVvGlP2ov2rn3MW9e0xcwJ+APt8wcNzZh+</latexit>

SU(2)2 ⇥ SU(3)3
<latexit sha1_base64="Hjmx+9htIYyDQM+2TW8REn18mBw=">AAAB9HicbVBNT8JAEJ36ifiFevSykZjghbR+4ZHEi0eMFkigku12Cxu227K7JSGE3+HFg8Z49cd489+4QA8KvmSSl/dmMjPPTzhT2ra/rZXVtfWNzdxWfntnd2+/cHBYV3EqCXVJzGPZ9LGinAnqaqY5bSaS4sjntOH3b6d+Y0ilYrF41KOEehHuChYygrWRvPYgxQF6cEsXZ09XnULRLtszoGXiZKQIGWqdwlc7iEkaUaEJx0q1HDvR3hhLzQink3w7VTTBpI+7tGWowBFV3nh29ASdGiVAYSxNCY1m6u+JMY6UGkW+6Yyw7qlFbyr+57VSHd54YyaSVFNB5ovClCMdo2kCKGCSEs1HhmAimbkVkR6WmGiTU96E4Cy+vEzq52XnuuzcXxarlSyOHBzDCZTAgQpU4Q5q4AKBATzDK7xZQ+vFerc+5q0rVjZzBH9gff4A7eGQ3Q==</latexit>

SU(3)5

Eboli, Gonzalez-
Garcia et al Fitmaker SFitter TopFitter HEPfit SMEFit Dawson et al. Chakrabortty et 

al.

Input EWPD+Higgs+VV,
DY +VV

EWPD+Higgs+VV
+ top

EWPD+Higgs+VV,
top top EWPD+Higgs+VV

Flavor
EWPD+Higgs+VV, 

VBS + diboson,  
top

EWPD+Higgs+VV EWPD + Higgs

Linear/
quadratic Both Linear Both Linear Linear Both Linear Linear

Basis HISZ Warsaw HISZ (Higgs)
Warsaw (top) Warsaw Warsaw Warsaw Warsaw Warsaw

EW scheme Alpha Alpha Alpha - Alpha mW mW Alpha

Flavor 
assumptions

NLO QCD 
included LO Top only Top only LO LO Top only Vh, diboson, 

EWPO EWPO only

Fitting 
procedure Chi2 Bayesian Toy MC, Chi2, 

Bayesian Chi2 Bayesian Toy MC Chi2 Bayesian

Uncertainties Gaussian, theory 
correlated Gauss Gauss, Poisson, 

flat Gauss (Asymmetric) 
Gauss, flat Gauss Gauss, 

uncorrelated Gauss

UV complete 
model fits

Specialties VV + DY Higgs + EWPO + top 
+ diboson

Correlation of 
uncertainty classes Top Projections CP odd operators

VBS NLO for VV and Vh UV complete models

References
1211.4580, 

1509.01585, 
1805.11108, 
1812.01009, 
2108.04828

1404.3667,   
1803.03252, 
2012.02779

1308.1979,    
1505.05516, 
1604.03105, 
1812.07587,  
1910.03606

1506.08845,  
1512.03360,   
1901.03164

1710.0540, 
1905.03764, 
1907.04311, 
1910.14012

1901.05965, 
1906.05296, 
2101.03180

2007.01296
2009.13394, 
2010.04088, 
2012.03839,  
2111.05876

Many groups contribute to the field. 
Each of them has their own strength.
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Toy MC
• Generate a random "toy"-measurement 

according to the uncertainties


• Construct the Likelihood (or 𝜒2 

equivalently)


• Minimize 𝜒2 


• Report result in Histogram

[Sebastian Bruggisser]

28



Toy MC

µ1 = 105� 5(c1 + c2)

<latexit sha1_base64="w8IfYOsw2Jsyk/pLIta19q8HoG4=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyxCRSyT0qIboejGZQX7gHYYMmmmhmYyQ5IR6lD8FTcuFHHrf7jzb0zbWWjrgQuHc+7l3nv8mDOlHefbyi0tr6yu5dcLG5tb2zv27l5LRYkktEkiHsmOjxXlTNCmZprTTiwpDn1O2/7weuK3H6hULBJ3ehRTN8QDwQJGsDaSZx/0wsRDl8ipndVKxEOnxKuceHbRKTtTwEWCMlIEGRqe/dXrRyQJqdCEY6W6yIm1m2KpGeF0XOglisaYDPGAdg0VOKTKTafXj+GxUfowiKQpoeFU/T2R4lCpUeibzhDrezXvTcT/vG6igws3ZSJONBVktihIONQRnEQB+0xSovnIEEwkM7dCco8lJtoEVjAhoPmXF0mrUkbVcu22WqxfZXHkwSE4AiWAwDmogxvQAE1AwCN4Bq/gzXqyXqx362PWmrOymX3wB9bnD8+0kuE=</latexit>

µ2 = 93 + 3(c1 � c2)

<latexit sha1_base64="DfnWReuWN8SFZYNlEyMzVSJmX3k=">AAAB/HicbVDLSsNAFJ3UV62vaJduBotQEUvSVtSFUHTjsoJ9QBvCZDpph84kYWYihFB/xY0LRdz6Ie78G6dtFtp64MLhnHu59x4vYlQqy/o2ciura+sb+c3C1vbO7p65f9CWYSwwaeGQhaLrIUkYDUhLUcVINxIEcY+Rjje+nfqdRyIkDYMHlUTE4WgYUJ9ipLTkmsU+j93q9VXttFbGrn2G3eqJa5asijUDXCZ2RkogQ9M1v/qDEMecBAozJGXPtiLlpEgoihmZFPqxJBHCYzQkPU0DxIl00tnxE3islQH0Q6ErUHCm/p5IEZcy4Z7u5EiN5KI3Ff/zerHyL52UBlGsSIDni/yYQRXCaRJwQAXBiiWaICyovhXiERIIK51XQYdgL768TNrVil2vnN/XS42bLI48OARHoAxscAEa4A40QQtgkIBn8ArejCfjxXg3PuatOSObKYI/MD5/AGUfkqw=</latexit>

µexp
1/2 = 100± 10

<latexit sha1_base64="Uy+768QUWewLg6hD68A+2yuvRzs=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqk5KRTdC0Y3LCvYBTQyT6bQdOpOEmYlYQnDjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv994TxJwpjdC3tbC4tLyyWlgrrm9sbm3bO7tNFSWS0AaJeCTbAVaUs5A2NNOctmNJsQg4bQXDq7HfuqdSsSi81aOYegL3Q9ZjBGsj+fa+KxI/dU4q2V1KH+LswkHIjQV0kG+XUBlNAOeJk5MSyFH37S+3G5FE0FATjpXqOCjWXoqlZoTTrOgmisaYDHGfdgwNsaDKSycvZPDIKF3Yi6SpUMOJ+nsixUKpkQhMp8B6oGa9sfif10l079xLWRgnmoZkuqiXcKgjOM4DdpmkRPORIZhIZm6FZIAlJtqkVjQhOLMvz5NmpexUy6c31VLtMo+jAA7AITgGDjgDNXAN6qABCHgEz+AVvFlP1ov1bn1MWxesfGYP/IH1+QMsrpX/</latexit>
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<latexit sha1_base64="DfnWReuWN8SFZYNlEyMzVSJmX3k=">AAAB/HicbVDLSsNAFJ3UV62vaJduBotQEUvSVtSFUHTjsoJ9QBvCZDpph84kYWYihFB/xY0LRdz6Ie78G6dtFtp64MLhnHu59x4vYlQqy/o2ciura+sb+c3C1vbO7p65f9CWYSwwaeGQhaLrIUkYDUhLUcVINxIEcY+Rjje+nfqdRyIkDYMHlUTE4WgYUJ9ipLTkmsU+j93q9VXttFbGrn2G3eqJa5asijUDXCZ2RkogQ9M1v/qDEMecBAozJGXPtiLlpEgoihmZFPqxJBHCYzQkPU0DxIl00tnxE3islQH0Q6ErUHCm/p5IEZcy4Z7u5EiN5KI3Ff/zerHyL52UBlGsSIDni/yYQRXCaRJwQAXBiiWaICyovhXiERIIK51XQYdgL768TNrVil2vnN/XS42bLI48OARHoAxscAEa4A40QQtgkIBn8ArejCfjxXg3PuatOSObKYI/MD5/AGUfkqw=</latexit>

µexp
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<latexit sha1_base64="Uy+768QUWewLg6hD68A+2yuvRzs=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqk5KRTdC0Y3LCvYBTQyT6bQdOpOEmYlYQnDjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv994TxJwpjdC3tbC4tLyyWlgrrm9sbm3bO7tNFSWS0AaJeCTbAVaUs5A2NNOctmNJsQg4bQXDq7HfuqdSsSi81aOYegL3Q9ZjBGsj+fa+KxI/dU4q2V1KH+LswkHIjQV0kG+XUBlNAOeJk5MSyFH37S+3G5FE0FATjpXqOCjWXoqlZoTTrOgmisaYDHGfdgwNsaDKSycvZPDIKF3Yi6SpUMOJ+nsixUKpkQhMp8B6oGa9sfif10l079xLWRgnmoZkuqiXcKgjOM4DdpmkRPORIZhIZm6FZIAlJtqkVjQhOLMvz5NmpexUy6c31VLtMo+jAA7AITgGDjgDNXAN6qABCHgEz+AVvFlP1ov1bn1MWxesfGYP/IH1+QMsrpX/</latexit>

X

bin

<latexit sha1_base64="dErxNCFXbcM8XZkJMl/d19RxvsE=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmAcmS5idzCZDZmaXeQhhyV948aCIV//Gm3/jJNmDJhY0FFXddHdFKWfa+P63V1hb39jcKm6Xdnb39g/Kh0ctnVhFaJMkPFGdCGvKmaRNwwynnVRRLCJO29H4dua3n6jSLJEPZpLSUOChZDEj2Djpsaet6GcRk9N+ueJX/TnQKglyUoEcjX75qzdIiBVUGsKx1t3AT02YYWUY4XRa6llNU0zGeEi7jkosqA6z+cVTdOaUAYoT5UoaNFd/T2RYaD0RkesU2Iz0sjcT//O61sTXYcZkag2VZLEothyZBM3eRwOmKDF84ggmirlbERlhhYlxIZVcCMHyy6ukdVENatXL+1qlfpPHUYQTOIVzCOAK6nAHDWgCAQnP8ApvnvZevHfvY9Fa8PKZY/gD7/MHBPuRJw==</latexit>

X

bin

<latexit sha1_base64="dErxNCFXbcM8XZkJMl/d19RxvsE=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmAcmS5idzCZDZmaXeQhhyV948aCIV//Gm3/jJNmDJhY0FFXddHdFKWfa+P63V1hb39jcKm6Xdnb39g/Kh0ctnVhFaJMkPFGdCGvKmaRNwwynnVRRLCJO29H4dua3n6jSLJEPZpLSUOChZDEj2Djpsaet6GcRk9N+ueJX/TnQKglyUoEcjX75qzdIiBVUGsKx1t3AT02YYWUY4XRa6llNU0zGeEi7jkosqA6z+cVTdOaUAYoT5UoaNFd/T2RYaD0RkesU2Iz0sjcT//O61sTXYcZkag2VZLEothyZBM3eRwOmKDF84ggmirlbERlhhYlxIZVcCMHyy6ukdVENatXL+1qlfpPHUYQTOIVzCOAK6nAHDWgCAQnP8ApvnvZevHfvY9Fa8PKZY/gD7/MHBPuRJw==</latexit>

• Generate a random "toy"-measurement 
according to the uncertainties
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Predictions
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• Generate a random "toy"-measurement 
according to the uncertainties


• Construct the Likelihood (or 𝜒2 

equivalently)


• Minimize 𝜒2 


• Report result in Histogram

Predictions

Measurements
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Markov Chains

• Start at random point xi


• Make one random step to xi+1


• Generate random number u in (0,1)


• if L(xi+1)/L(xi) > u keep xi+1 and repeat


• else discard xi+1 and repeat

Metropolis-Hastings

29

[Sebastian Bruggisser]
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Markov Chains

max
bin

L

<latexit sha1_base64="PONFjwgddVEucqNmIrnQeHSg+KY=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBbBVUmkosuiGxcuKtgHtCFMppN26GQSZiZiCQV/xY0LRdz6He78GydtFtp6YOBwzr3cMydIOFPacb6tpeWV1bX10kZ5c2t7Z9fe22+pOJWENknMY9kJsKKcCdrUTHPaSSTFUcBpOxhd5377gUrFYnGvxwn1IjwQLGQEayP59mEvwo9+FjAxMUwPCebZ7cS3K07VmQItErcgFSjQ8O2vXj8maUSFJhwr1XWdRHsZlpoRTiflXqpogskID2jXUIEjqrxsGn+CTozSR2EszRMaTdXfGxmOlBpHgZnMI6p5Lxf/87qpDi+9jIkk1VSQ2aEw5UjHKO8C9ZmkRPOxIZhIZrIiMsQSE20aK5sS3PkvL5LWWdWtVc/vapX6VVFHCY7gGE7BhQuoww00oAkEMniGV3iznqwX6936mI0uWcXOAfyB9fkDCtOWMQ==</latexit>
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MC vs. Toys

Markov Chain
Toy Monte Carlo
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