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p

p

PARTON DISTRIBUTION FUNCTIONS
Consider a proton-proton collision

5



Manuel Morales Alvarado - The interplay between PDF fits and BSM signatures

p

p

PARTON DISTRIBUTION FUNCTIONS (PDFS)

: fraction of the hadron’s momentum that is 
carried by the interacting partons


: partonic cross section


: PDF of a parton of type . It represent the 
probability of finding a parton of type  carrying 
a fraction  of the total momentum. 

i
i

x
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0
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Consider a proton-proton collision
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PDF DETERMINATION
PDFs cannot be calculated from first principles  they have to be extracted from data→
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f(x,Q2)

Recent global PDF fits include:


- NNPDF 4.0: Ball et al., 2109.02653


- CT18: Hou et al., 1912.10053  


- MSHT20aN3LO: McGowan et al., 2207.04739 

Ball et al. arXiv: 2109.02653
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PDF DETERMINATION

Ball et al. arXiv: 2109.02653

A huge number of measurements go 
into PDF fits. 


In NNPDF ~4500 datapoints
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PDF DETERMINATION

A huge number of measurements goes 
into PDF fits. 


~4500 datapoints

Hou et al. arXiv: 1912.10053

IN CT18 ~3500 datapoints

Ball et al. arXiv: 2109.02653
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PDF DETERMINATION

In the case of NNPDF4.0, neural networks 
(NNs) are used to fit the PDFs 

NNPDF4.0 SIMUnet

The optimal parameters of the NN are 
found by minimising 
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✓ = ✓opt
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PDF DETERMINATION 11

In the case of NNPDF4.0, neural networks 
(NNs) are used to fit the PDFs 

NNPDF4.0 SIMUnet

The optimal parameters of the NN are 
found by minimising 
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Ball et al. arXiv: 2109.02653
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In the case of NNPDF4.0, neural networks 
(NNs) are used to fit the PDFs 

NNPDF4.0 SIMUnet

The optimal parameters of the NN are 
found by minimising 
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This, in the SM …

Ball et al. arXiv: 2109.02653
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THE STANDARD MODEL AND BEYOND 13

Although the SM is very successful, it leaves many things unexplained

Gravity

Dark Matter Neutrino masses

Strong CP

Many more…
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INDIRECT SEARCHES BEYOND THE STANDARD MODEL (BSM) 14
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SM

Consider the following distribution

Events
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Indirect evidence for new physics requires precision


Measurement of observables in a global context


More precise and accurate measurements 


Better understanding of uncertainties 


Better theoretical predictions


Etc …

THE STANDARD MODEL AND BEYOND 17
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Indirect evidence for new physics requires precision


Measurement of observables in a global context


More precise and accurate measurements 


Better understanding of uncertainties 


Better theoretical predictions


Etc …

THE STANDARD MODEL AND BEYOND 18

This calls for a framework to 
interpret small deviations…
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STANDARD MODEL EFFECTIVE FIELD THEORY (SMEFT)
In the SMEFT we supplement the SM Lagrangian with towers of higher dimensional operators

19
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LSMEFT = LSM +
X

d>4,i

ci
⇤d�4

Q(d)
i
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LSMEFT = LSM +
X

i

ci
⇤2

Q(6)
i + · · ·

Usually, we retain only the leading contributions
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{Q(6)
i }

<latexit sha1_base64="czBxziAoqChpX+oAJwD/LQCrNYs=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrsS1DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6R1UfUuq7WHWqV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8Ok49m</latexit>

⇤

Wilson coefficients

Dimension 6 operators

High energy scale 

<latexit sha1_base64="fSlv+vFlme2ez/M8y/1FgbeTBi8=">AAACCXicbVDLSsNAFJ3UV62vqks3g0VwY0nE17LoxmUF+5AmlMn0ph06MwkzEyGGfoFLt/oR7sStX+E3+BMmbRe29cCFwzn3cu89fsSZNrb9bRWWlldW14rrpY3Nre2d8u5eU4exotCgIQ9V2ycaOJPQMMxwaEcKiPA5tPzhTe63HkFpFsp7k0TgCdKXLGCUmEx6cFNMuwy7o265YlftMfAicaakgqaod8s/bi+ksQBpKCdadxw7Ml5KlGGUw6jkxhoiQoekD52MSiJAe+n44BE+ypQeDkKVlTR4rP6dSInQOhF+1imIGeh5Lxf/8zqxCa68lMkoNiDpZFEQc2xCnH+Pe0wBNTzJCKGKZbdiOiCKUJNlNLPFsOHTSQCJFETm6TjzWSyS5mnVuaie351VatfTnIroAB2iY+SgS1RDt6iOGogigV7QK3qznq1368P6nLQWrOnMPpqB9fULRAia2Q==</latexit>

{ci}
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STANDARD MODEL EFFECTIVE FIELD THEORY (SMEFT)
In the SMEFT we supplement the SM Lagrangian with towers of higher dimensional operators

20

<latexit sha1_base64="WvnHN+5c0qTNdbspgLbb9HNr8bo="></latexit>

LSMEFT = LSM +
X

d>4,i

ci
⇤d�4

Q(d)
i

<latexit sha1_base64="oTypmSR7HA9OOOfGbdu9oloyObU="></latexit>

LSMEFT = LSM +
X

i

ci
⇤2

Q(6)
i + · · ·

Usually, we retain only the leading contributions

<latexit sha1_base64="mfdMvma/7TZvD6IDogBDJ2eDa2A=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1iEuimJlOqy6MZlC/YBTQyT6aQdOnkwMxFq6Je4caGIWz/FnX/jtM1CWw9cOJxzL/fe4yecSWVZ30ZhY3Nre6e4W9rbPzgsm0fHXRmngtAOiXks+j6WlLOIdhRTnPYTQXHoc9rzJ7dzv/dIhWRxdK+mCXVDPIpYwAhWWvLMspOhtscesmrjYoacmWdWrJq1AFondk4qkKPlmV/OMCZpSCNFOJZyYFuJcjMsFCOczkpOKmmCyQSP6EDTCIdUutni8Bk618oQBbHQFSm0UH9PZDiUchr6ujPEaixXvbn4nzdIVXDtZixKUkUjslwUpBypGM1TQEMmKFF8qgkmgulbERljgYnSWZV0CPbqy+uke1mzG7V6u15p3uRxFOEUzqAKNlxBE+6gBR0gkMIzvMKb8WS8GO/Gx7K1YOQzJ/AHxucPQAOSMA==</latexit>

{Q(6)
i }

<latexit sha1_base64="czBxziAoqChpX+oAJwD/LQCrNYs=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrsS1DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6R1UfUuq7WHWqV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8Ok49m</latexit>

⇤

Wilson coefficients (WC)

Dimension 6 operators

High energy scale 

<latexit sha1_base64="fSlv+vFlme2ez/M8y/1FgbeTBi8=">AAACCXicbVDLSsNAFJ3UV62vqks3g0VwY0nE17LoxmUF+5AmlMn0ph06MwkzEyGGfoFLt/oR7sStX+E3+BMmbRe29cCFwzn3cu89fsSZNrb9bRWWlldW14rrpY3Nre2d8u5eU4exotCgIQ9V2ycaOJPQMMxwaEcKiPA5tPzhTe63HkFpFsp7k0TgCdKXLGCUmEx6cFNMuwy7o265YlftMfAicaakgqaod8s/bi+ksQBpKCdadxw7Ml5KlGGUw6jkxhoiQoekD52MSiJAe+n44BE+ypQeDkKVlTR4rP6dSInQOhF+1imIGeh5Lxf/8zqxCa68lMkoNiDpZFEQc2xCnH+Pe0wBNTzJCKGKZbdiOiCKUJNlNLPFsOHTSQCJFETm6TjzWSyS5mnVuaie351VatfTnIroAB2iY+SgS1RDt6iOGogigV7QK3qznq1368P6nLQWrOnMPpqB9fULRAia2Q==</latexit>

{ci}

An EFT for the SM must fulfil certain conditions

1.  Its gauge group must contain 


2. The SM fields must be incorporated


3. At low energies, it must reduce to the SM (in 
absence of weekly coupled light physics)

<latexit sha1_base64="jH7qp+XuansYGPKOmwppAY63sNE="></latexit>

SU(3)c ⇥ SU(2)L ⇥ U(1)Y
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Up to dimension 6, these operators can be parametrised in the Warsaw basis: 

21

B. Grzadkowski et al. 
arXiv:1008.4884

<latexit sha1_base64="oTypmSR7HA9OOOfGbdu9oloyObU="></latexit>

LSMEFT = LSM +
X

i

ci
⇤2

Q(6)
i + · · ·

In the SMEFT we supplement the SM Lagrangian with towers of higher dimensional operators

STANDARD MODEL EFFECTIVE FIELD THEORY (SMEFT)
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Up to dimension 6, these operators can be parametrised in the Warsaw basis: 

22

B. Grzadkowski et al. 
arXiv:1008.4884

<latexit sha1_base64="oTypmSR7HA9OOOfGbdu9oloyObU="></latexit>

LSMEFT = LSM +
X

i

ci
⇤2

Q(6)
i + · · ·

In the SMEFT we supplement the SM Lagrangian with towers of higher dimensional operators

STANDARD MODEL EFFECTIVE FIELD THEORY (SMEFT)

How can we 
account for SMEFT 
effects in PDF fits?
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THE PDF-EFT INTERPLAY 23

The PDF and EFT worlds do not normally talk to each other.
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PDF coefficients are kept fixed

THE PDF-EFT INTERPLAY 24

The PDF and EFT worlds do not normally talk to each other. Schematically,

<latexit sha1_base64="225GVEuyoHrdBqqCeiqayXLSmDc="></latexit>

�(✓, c) = PDF(✓)⌦ �̂(c)

<latexit sha1_base64="rsKPdDLB+NflgrFzsFLfnN93lu0=">AAACBnicbVC5TsNAEF2HK4QrQEljESHRENmIq4ygoQwSOaTEitabcbJkvbZ2x0jGSk9JCx9Bh2j5Db6Bn2BzFCThSSM9vTejmXl+LLhGx/m2ckvLK6tr+fXCxubW9k5xd6+uo0QxqLFIRKrpUw2CS6ghRwHNWAENfQENf3Az8huPoDSP5D2mMXgh7UkecEbRSPU29gFpp1hyys4Y9iJxp6REpqh2ij/tbsSSECQyQbVuuU6MXkYVciZgWGgnGmLKBrQHLUMlDUF72fjaoX1klK4dRMqURHus/p3IaKh1GvqmM6TY1/PeSPzPayUYXHkZl3GCINlkUZAIGyN79Lrd5QoYitQQyhQ3t9qsTxVlaAKa2YJ88HQSQCpDKocmHXc+i0VSPy27F+Xzu7NS5XqaU54ckENyTFxySSrkllRJjTDyQF7IK3mznq1368P6nLTmrOnMPpmB9fULvf2aEg==</latexit>

✓ : PDF parameters
<latexit sha1_base64="nnKhRjcrlGAiBTvsOj4JFVljPpA=">AAACAXicbVDLTgJBEJzFF+IL9ehlIjHxItk1vo5ELx4hkUcCGzI79MKEmdnNzKzJSjh59Kof4c149Uv8Bn/CAfYgYCWdVKq6090VxJxp47rfTm5ldW19I79Z2Nre2d0r7h80dJQoCnUa8Ui1AqKBMwl1wwyHVqyAiIBDMxjeTfzmIyjNIvlg0hh8QfqShYwSY6Ua7RZLbtmdAi8TLyMllKHaLf50ehFNBEhDOdG67bmx8UdEGUY5jAudRENM6JD0oW2pJAK0P5oeOsYnVunhMFK2pMFT9e/EiAitUxHYTkHMQC96E/E/r52Y8MYfMRknBiSdLQoTjk2EJ1/jHlNADU8tIVQxeyumA6IINTabuS2GDZ/OQkilIHJs0/EWs1gmjfOyd1W+rF2UKrdZTnl0hI7RKfLQNaqge1RFdUQRoBf0it6cZ+fd+XA+Z605J5s5RHNwvn4BrHeX0Q==</latexit>

c : BSM parameters

PDF fits EFT fits

BSM coefficient are kept fixed 

<latexit sha1_base64="Zbw7Kod9zRFn2zDq0dm/vk6oGNo=">AAACEnicbVDLSgMxFM34rPU16tJNsAhuLDPiayMU3bisYB/QlpJJM21oHkOSKYxD/8KlW/0Id+LWH/Ab/Akz7Sxs64HA4Zxzcy8niBjVxvO+naXlldW19cJGcXNre2fX3duvaxkrTGpYMqmaAdKEUUFqhhpGmpEiiAeMNILhXeY3RkRpKsWjSSLS4agvaEgxMlbqui6GN7AtbST7IcXjrlvyyt4EcJH4OSmBHNWu+9PuSRxzIgxmSOuW70WmkyJlKGZkXGzHmkQID1GftCwViBPdSSeXj+GxVXowlMo+YeBE/TuRIq51wgOb5MgM9LyXif95rdiE152Uiig2RODpojBm0EiY1QB7VBFsWGIJworaWyEeIIWwsWXNbDF0+HQakkRwJLJ2/PkuFkn9rOxfli8ezkuV27ynAjgER+AE+OAKVMA9qIIawGAEXsAreHOenXfnw/mcRpecfOYAzMD5+gWBlJ4w</latexit>

c = c
<latexit sha1_base64="lcFiMdH7r/HchjrJ/2YxCk3GPjI=">AAACHHicbVDLSgMxFM34rO+qO90Ei+DGMiO+NkLRjUsFq0KnlEx6x4ZmMkNyRxiHgl/i0q1+hDtxK/gN/oSZtgtrPRA4nHNubnKCRAqDrvvlTExOTc/MlubmFxaXllfKq2vXJk41hzqPZaxvA2ZACgV1FCjhNtHAokDCTdA9K/ybe9BGxOoKswSaEbtTIhScoZVa5Q0fO4CMnlA/trnimnwg9Vrlilt1+6DjxBuSChniolX+9tsxTyNQyCUzpuG5CTZzplFwCb15PzWQMN5ld9CwVLEITDPv/6FHt63SpmGs7VFI++rviZxFxmRRYJMRw4756xXif14jxfC4mQuVpAiKDxaFqaQY06IQ2hYaOMrMEsa1sG+lvMM042hrG9mCovuwG0KmIqaKdry/XYyT672qd1g9uNyv1E6HPZXIJtkiO8QjR6RGzskFqRNOHskzeSGvzpPz5rw7H4PohDOcWScjcD5/AOv2orI=</latexit>

✓ = ✓

<latexit sha1_base64="PWZlV27LHs1plCcDc6ah7TjqYr0="></latexit>

�(✓, c) = PDF(✓)⌦ �̂(c)
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METHODOLOGY - SIMUNET 25

NNPDF4.0 SIMUnetIt is based on NNPDF4.0…
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METHODOLOGY - SIMUNET 26

NNPDF4.0 SIMUnetIt is based on NNPDF4.0, but we add an 
extra layer of trainable parameters

Iranipour, Ubiali, arXiv: 2201.07240

The         parameters map the SM prediction 
to a potentially SMEFT affected prediction

<latexit sha1_base64="fSlv+vFlme2ez/M8y/1FgbeTBi8=">AAACCXicbVDLSsNAFJ3UV62vqks3g0VwY0nE17LoxmUF+5AmlMn0ph06MwkzEyGGfoFLt/oR7sStX+E3+BMmbRe29cCFwzn3cu89fsSZNrb9bRWWlldW14rrpY3Nre2d8u5eU4exotCgIQ9V2ycaOJPQMMxwaEcKiPA5tPzhTe63HkFpFsp7k0TgCdKXLGCUmEx6cFNMuwy7o265YlftMfAicaakgqaod8s/bi+ksQBpKCdadxw7Ml5KlGGUw6jkxhoiQoekD52MSiJAe+n44BE+ypQeDkKVlTR4rP6dSInQOhF+1imIGeh5Lxf/8zqxCa68lMkoNiDpZFEQc2xCnH+Pe0wBNTzJCKGKZbdiOiCKUJNlNLPFsOHTSQCJFETm6TjzWSyS5mnVuaie351VatfTnIroAB2iY+SgS1RDt6iOGogigV7QK3qznq1368P6nLQWrOnMPpqB9fULRAia2Q==</latexit>

{ci}

The         parameters and the  PDF 
parameters can optimised simultaneously

θ
<latexit sha1_base64="fSlv+vFlme2ez/M8y/1FgbeTBi8=">AAACCXicbVDLSsNAFJ3UV62vqks3g0VwY0nE17LoxmUF+5AmlMn0ph06MwkzEyGGfoFLt/oR7sStX+E3+BMmbRe29cCFwzn3cu89fsSZNrb9bRWWlldW14rrpY3Nre2d8u5eU4exotCgIQ9V2ycaOJPQMMxwaEcKiPA5tPzhTe63HkFpFsp7k0TgCdKXLGCUmEx6cFNMuwy7o265YlftMfAicaakgqaod8s/bi+ksQBpKCdadxw7Ml5KlGGUw6jkxhoiQoekD52MSiJAe+n44BE+ypQeDkKVlTR4rP6dSInQOhF+1imIGeh5Lxf/8zqxCa68lMkoNiDpZFEQc2xCnH+Pe0wBNTzJCKGKZbdiOiCKUJNlNLPFsOHTSQCJFETm6TjzWSyS5mnVuaie351VatfTnIroAB2iY+SgS1RDt6iOGogigV7QK3qznq1368P6nLQWrOnMPpqB9fULRAia2Q==</latexit>

{ci}

<latexit sha1_base64="yLmTz1al315TDEt5o60YtZSvocg=">AAACKHicbZDLSsNAFIYnXuu96tLNYFHcWBLxthFENy4rWBWaUk6mJ3boZBJmToQa8gY+iUu3+hDuxK1bX8L0srDqDwMf/zmHc+YPEiUtue6HMzE5NT0zW5qbX1hcWl4pr65d2zg1AusiVrG5DcCikhrrJEnhbWIQokDhTdA979dv7tFYGesr6iXYjOBOy1AKoMJqlbf9DlDmUwcJcn7Ch8R9kSbcz7hoZTLnft4qV9yqOxD/C94IKmykWqv85bdjkUaoSSiwtuG5CTUzMCSFwnzeTy0mILpwh40CNURom9ngPznfKpw2D2NTPE184P6cyCCythcFRWcE1LG/a33zv1ojpfC4mUmdpIRaDBeFqeIU8344vC0NClK9AkAYWdzKRQcMCCoiHNtCsvuwG2JPR6D76Xi/s/gL13tV77B6cLlfOT0b5VRiG2yT7TCPHbFTdsFqrM4Ee2TP7IW9Ok/Om/PufAxbJ5zRzDobk/P5DWCRpvo=</latexit>

✓̂ = ✓ [ {ci}
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METHODOLOGY - SIMUNET 27

NNPDF4.0 SIMUnet

In a simultaneous PDF-SMEFT fit, we 
obtain 


- Wilson coefficients


- PDFs


All the parameters of the NN are trainable

Trainable NN 
parameters
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METHODOLOGY - SIMUNET 28

NNPDF4.0 SIMUnet

SIMUnet can also perform fixed-PDF fits, 
therefore only fitting the Wilson coefficients 

Fixed “PDF” parameters

Trainable 
“SMEFT” 

parameters

Now, let us study what happens with the 
PDF-EFT interplay in the top sector…
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PDF-SMEFT INTERPLAY IN THE TOP SECTOR [2303.06159] 29

Some top processes that we consider are
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PDF-SMEFT INTERPLAY IN THE TOP SECTOR [2303.06159] 30

Predictions for those processes are affected by SMEFT operators
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PDF-SMEFT INTERPLAY IN THE TOP SECTOR 31

The top sector has been studied in many EFT analyses 

For our study we use the most comprehensive and up-to-
date LCH top datasets available: 185 points

Hartland et al., 1901.05965

Brivio et al, 1910.03606

Ellis et al., 2012.02779

Ethier at al., 2105, 00006

+ more

We study the effects of ~20 operators in the SMEFT
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IMPACT OF TOP DATA ON PDFS 32

The inclusion of the new datasets has a noticeable impact on the gluon PDF

The Wilson coefficients partially ‘absorb’ the impact of the new top data on the PDFs

* No top data: DIS, DY, V, V+j
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IMPACT OF TOP DATA ON PDFS 33

The inclusion of the new datasets has a noticeable impact on the gluon PDF

The Wilson coefficients partially ‘absorb’ the impact of the new top data on the PDFs!

* No top data: DIS, DY, V, V+j
The effects are much milder in the 

SMEFT
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SMEFT FIXED-PDF AND SIMULTANEOUS FITS 34

We see small effects on the Wilson coefficients, ~5-10%
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SMEFT FIXED-PDF AND SIMULTANEOUS FITS 35

We see small effects on the Wilson coefficients, ~5-10%

Bigger effects have been found in 
HL-LHC DY projections
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PDF-SMEFT INTERPLAY IN DY TAILS 36

In [2104.02723] the authors performed a PDF-SMEFT analysis using HL-LHC DY projections in the 
presence of 2 Wilson coefficients 

Greljo et al, 2104.02723
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PDF-SMEFT INTERPLAY IN DY TAILS 37

In [2104.02723] the authors performed a PDF-SMEFT analysis using HL-LHC DY projections in the 
presence of 2 Wilson coefficients 

Greljo et al, 2104.02723

Neglecting the PDF-SMEFT interplay can 
lead to an overestimate of the constraints 
on Wilson coefficients
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PDF-SMEFT INTERPLAY 38

Part of the landscape includes

Deep inelastic scattering [S. Carrazza et al., 1905.05215]


DY tails [Greljo et al., 2104.02723]


DIS/DY [Liu et al., 2201.06586]


Jet/top [Gao et al., 2211.01094]


Jets [CMS, 2211.10431]


…
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OUTLINE
Simultaneous PDF-EFT determination

Can PDFs absorb new physics?

Conclusions and outlook

<latexit sha1_base64="McqjOHcQRl2FarqYntrzXMFNy/M=">AAAB/nicbVDLSsNAFL2pr1pfUXHlJlgEVyUpRV0W3bhwUcE+oIlhMp20QyeTMDMRSgj4K25cKOLW73Dn3zhts9DWAwOHc+7h3jlBwqhUtv1tlFZW19Y3ypuVre2d3T1z/6Aj41Rg0sYxi0UvQJIwyklbUcVILxEERQEj3WB8PfW7j0RIGvN7NUmIF6EhpyHFSGnJN4/cUCCcYZ/mmXurcwP0UM99s2rX7BmsZeIUpAoFWr755Q5inEaEK8yQlH3HTpSXIaEoZiSvuKkkCcJjNCR9TTmKiPSy2fm5daqVgRXGQj+urJn6O5GhSMpJFOjJCKmRXPSm4n9eP1XhpZdRnqSKcDxfFKbMUrE17cIaUEGwYhNNEBZU32rhEdJ9KN1YRZfgLH55mXTqNee81rhrVJtXRR1lOIYTOAMHLqAJN9CCNmDI4Ble4c14Ml6Md+NjPloyiswh/IHx+QNlQJXG</latexit> ci
⇤2

<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+ Neglecting the PDF-EFT interplay can lead to biased 
results both in the SM and beyond

39
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OUTLINE
Simultaneous PDF-EFT determination

Can PDFs absorb new physics?

Conclusions and outlook

<latexit sha1_base64="McqjOHcQRl2FarqYntrzXMFNy/M=">AAAB/nicbVDLSsNAFL2pr1pfUXHlJlgEVyUpRV0W3bhwUcE+oIlhMp20QyeTMDMRSgj4K25cKOLW73Dn3zhts9DWAwOHc+7h3jlBwqhUtv1tlFZW19Y3ypuVre2d3T1z/6Aj41Rg0sYxi0UvQJIwyklbUcVILxEERQEj3WB8PfW7j0RIGvN7NUmIF6EhpyHFSGnJN4/cUCCcYZ/mmXurcwP0UM99s2rX7BmsZeIUpAoFWr755Q5inEaEK8yQlH3HTpSXIaEoZiSvuKkkCcJjNCR9TTmKiPSy2fm5daqVgRXGQj+urJn6O5GhSMpJFOjJCKmRXPSm4n9eP1XhpZdRnqSKcDxfFKbMUrE17cIaUEGwYhNNEBZU32rhEdJ9KN1YRZfgLH55mXTqNee81rhrVJtXRR1lOIYTOAMHLqAJN9CCNmDI4Ble4c14Ml6Md+NjPloyiswh/IHx+QNlQJXG</latexit> ci
⇤2

<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+ Neglecting the PDF-EFT interplay can lead to biased 
results both in the SM and beyond

40
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CAN PDFS ABSORB NEW PHYSICS? [2307.10370] 41

To systematically assess in PDFs can absorb new physics, we will work in a setting in 
which we pretend that we know the law of Nature

Our methodology will be based on NNPDF’s closure testing framework [NNPDF 
1410.8849, Del Debbio et al., 2211.05787]
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FITTING METHODOLOGY 42

<latexit sha1_base64="erJn6qxsKYo4QTO3wtfowROKVFs="></latexit>

T ⌘ T (✓SM, ✓NP)

<latexit sha1_base64="WhM8NqDgUFX8O9t9OyQ+VQUJJ44="></latexit>

T ⇤ ⌘ T (✓⇤SM, ✓⇤NP)

<latexit sha1_base64="+AFgCgMaKBi6Q0v26pVxwI0ID0U=">AAACFnicbVDLSgNBEJz1Gd/xcfMyGARRDLvi6yIE9eBRwWggiWF20psMmZ1dZnqFZNn/8OhVP8KbePXqN/gTTmIORi1oKKq6qab8WAqDrvvhjI1PTE5N52Zm5+YXFpfyyys3Jko0hzKPZKQrPjMghYIyCpRQiTWw0Jdw63fO+v7tPWgjInWN3RjqIWspEQjO0EqN/Np5I3UzekKv79LtjO7QGiBr5Atu0R2A/iXekBTIEJeN/GetGfEkBIVcMmOqnhtjPWUaBZeQzdYSAzHjHdaCqqWKhWDq6eD7jG5apUmDSNtRSAfqz4uUhcZ0Q99uhgzb5rfXF//zqgkGx/VUqDhBUPw7KEgkxYj2q6BNoYGj7FrCuBb2V8rbTDOOtrCRFBSd3m4AXRUyldl2vN9d/CU3e0XvsHhwtV8onQ57ypF1skG2iEeOSIlckEtSJpz0yCN5Is/Og/PivDpv36tjzvBmlYzAef8CXxCeeg==</latexit>

D0 = T ⇤ + ⌘

Let us suppose that the law of Nature is given by the SM plus some new physics (NP) contributions

The true value of the observable is given by

The observed data is 
<latexit sha1_base64="eacC1ow+8O3x/I8kIpzV7EGLE8I="></latexit>

⌘ ⇠ N (0,⌃)
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CONTAMINATED PDFS 43

We perform two kinds of fits

Now we are not focusing on PDF-EFT simultaneous fits. Our main goal is to assess the contamination 
of SM fits

NP is injected into the pseudodata via K-factors
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We use the NNPDF dataset selection criteria [NNPDF 2109.02653], where a dataset is flagged if

CONTAMINATED PDFS 44

How can we assess if PDFs have been contaminated by NP?

If there are many datasets that enter the fit that are not affected NP, and some that datasets that are 
affected by NP, they could appear inconsistent and poorly described by the resulting fit

<latexit sha1_base64="aEzuPSRww84qAZMpocOhI9XO/5I=">AAACIHicbVDLSgNBEJyN7/iKehRkMAhejLvBqCcRvXiMYFRIYpid9Johs7PLTK8Yl735JR696kd4E4/6C/6Ek5iDUQsaiqpuurv8WAqDrvvu5MbGJyanpmfys3PzC4uFpeVzEyWaQ41HMtKXPjMghYIaCpRwGWtgoS/hwu8e9/2LG9BGROoMezE0Q3atRCA4Qyu1CmsN3hFXZbpNVSttINxi2maYZfSAeqUKbRWKbskdgP4l3pAUyRDVVuGz0Y54EoJCLpkxdc+NsZkyjYJLyPKNxEDMeJddQ91SxUIwzXTwR0Y3rNKmQaRtKaQD9edEykJjeqFvO0OGHfPb64v/efUEg/1mKlScICj+vShIJMWI9kOhbaGBo+xZwrgW9lbKO0wzjja6kS0oundbAfRUyFRm0/F+Z/GXnJdL3m6pcrpTPDwa5jRNVsk62SQe2SOH5IRUSY1wck8eyRN5dh6cF+fVeftuzTnDmRUyAufjCzcAopk=</latexit>

�2/ndat > 1.5

Alternatively, we say that the PDFs would be “contaminated”

<latexit sha1_base64="UCe+Abp8XEPjGIobFMz/pzyxwBw="></latexit>

n� =
�2 � 1

��2
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BSM SCENARIO (Z’) 45

We first consider a universal Z’ scenario, which generates an effective Y parameter Salvioni et al., 0909.1320

Langacker, 0801.1345

Panico et al., 2103.10532

Other SMEFT operators are generated by a Z’, but their effect is small
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BSM SCENARIO (Z’) 46

We use different benchmarks to see how the EFT approximation works

For heavier masses of the Z’ a linear EFT describes the UV faithfully
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BSM SCENARIO (W’) 47

We also consider a W’ prime scenario, and proceed analogously
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BSM SCENARIOS 48

The benchmarks points are the following

They are compared to the constraints 
at 95% CL given by fully differential DY 
projections [Torre et al., 2008.12978]
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DATASETS 49

We generate MC data for all datasets 
included in NNPDF4.0, and include NC 
and CC HL-LHC projections

DIS and DY datasets are affected by the 
EFT
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<latexit sha1_base64="OKFAyTNKd/ZAqrikjnZfCgvWKak=">AAACCHicbVDLSgNBEJz1GeMr6tHLYBC8GHbF1zHoxWME84BkCb2T2WTIzOwyMyusS37Ao1f9CG/i1b/wG/wJJ8keTGJBQ1HVTXdXEHOmjet+O0vLK6tr64WN4ubW9s5uaW+/oaNEEVonEY9UKwBNOZO0bpjhtBUrCiLgtBkMb8d+85EqzSL5YNKY+gL6koWMgLFSS3Y7mvUFdEtlt+JOgBeJl5MyylHrln46vYgkgkpDOGjd9tzY+Bkowwino2In0TQGMoQ+bVsqQVDtZ5N7R/jYKj0cRsqWNHii/p3IQGidisB2CjADPe+Nxf+8dmLCaz9jMk4MlWS6KEw4NhEeP497TFFieGoJEMXsrZgMQAExNqKZLYYNn05DmkoBcmTT8eazWCSNs4p3Wbm4Py9Xb/KcCugQHaET5KErVEV3qIbqiCCOXtArenOenXfnw/mcti45+cwBmoHz9QtQC5ru</latexit>n�

<latexit sha1_base64="QdzzHAX4n0Gp+ePNAB24rZ6x6OI=">AAACDHicbVDLSgMxFL1TX7W+qi7dBIvgxjJTfG2EohuXFawtdErJpJk2NMkMSUYYS3/BpVv9CHfi1n/wG/wJ03YWtvXAhcM593IuJ4g508Z1v53c0vLK6lp+vbCxubW9U9zde9BRogitk4hHqhlgTTmTtG6Y4bQZK4pFwGkjGNyM/cYjVZpF8t6kMW0L3JMsZAQbK/my42vWExhdoUqnWHLL7gRokXgZKUGGWqf443cjkggqDeFY65bnxqY9xMowwumo4CeaxpgMcI+2LJVYUN0eTn4eoSOrdFEYKTvSoIn692KIhdapCOymwKav572x+J/XSkx42R4yGSeGSjINChOOTITGBaAuU5QYnlqCiWL2V0T6WGFibE0zKYYNnk5CmkqB5ci24813sUgeKmXvvHx2d1qqXmc95eEADuEYPLiAKtxCDepAIIYXeIU359l5dz6cz+lqzslu9mEGztcvDJabxQ==</latexit>

n� = 2
<latexit sha1_base64="QdzzHAX4n0Gp+ePNAB24rZ6x6OI=">AAACDHicbVDLSgMxFL1TX7W+qi7dBIvgxjJTfG2EohuXFawtdErJpJk2NMkMSUYYS3/BpVv9CHfi1n/wG/wJ03YWtvXAhcM593IuJ4g508Z1v53c0vLK6lp+vbCxubW9U9zde9BRogitk4hHqhlgTTmTtG6Y4bQZK4pFwGkjGNyM/cYjVZpF8t6kMW0L3JMsZAQbK/my42vWExhdoUqnWHLL7gRokXgZKUGGWqf443cjkggqDeFY65bnxqY9xMowwumo4CeaxpgMcI+2LJVYUN0eTn4eoSOrdFEYKTvSoIn692KIhdapCOymwKav572x+J/XSkx42R4yGSeGSjINChOOTITGBaAuU5QYnlqCiWL2V0T6WGFibE0zKYYNnk5CmkqB5ci24813sUgeKmXvvHx2d1qqXmc95eEADuEYPLiAKtxCDepAIIYXeIU359l5dz6cz+lqzslu9mEGztcvDJabxQ==</latexit>

n� = 2
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PDF CONTAMINATION SUMMARY 51

<latexit sha1_base64="OKFAyTNKd/ZAqrikjnZfCgvWKak=">AAACCHicbVDLSgNBEJz1GeMr6tHLYBC8GHbF1zHoxWME84BkCb2T2WTIzOwyMyusS37Ao1f9CG/i1b/wG/wJJ8keTGJBQ1HVTXdXEHOmjet+O0vLK6tr64WN4ubW9s5uaW+/oaNEEVonEY9UKwBNOZO0bpjhtBUrCiLgtBkMb8d+85EqzSL5YNKY+gL6koWMgLFSS3Y7mvUFdEtlt+JOgBeJl5MyylHrln46vYgkgkpDOGjd9tzY+Bkowwino2In0TQGMoQ+bVsqQVDtZ5N7R/jYKj0cRsqWNHii/p3IQGidisB2CjADPe+Nxf+8dmLCaz9jMk4MlWS6KEw4NhEeP497TFFieGoJEMXsrZgMQAExNqKZLYYNn05DmkoBcmTT8eazWCSNs4p3Wbm4Py9Xb/KcCugQHaET5KErVEV3qIbqiCCOXtArenOenXfnw/mcti45+cwBmoHz9QtQC5ru</latexit>n�

<latexit sha1_base64="QdzzHAX4n0Gp+ePNAB24rZ6x6OI=">AAACDHicbVDLSgMxFL1TX7W+qi7dBIvgxjJTfG2EohuXFawtdErJpJk2NMkMSUYYS3/BpVv9CHfi1n/wG/wJ03YWtvXAhcM593IuJ4g508Z1v53c0vLK6lp+vbCxubW9U9zde9BRogitk4hHqhlgTTmTtG6Y4bQZK4pFwGkjGNyM/cYjVZpF8t6kMW0L3JMsZAQbK/my42vWExhdoUqnWHLL7gRokXgZKUGGWqf443cjkggqDeFY65bnxqY9xMowwumo4CeaxpgMcI+2LJVYUN0eTn4eoSOrdFEYKTvSoIn692KIhdapCOymwKav572x+J/XSkx42R4yGSeGSjINChOOTITGBaAuU5QYnlqCiWL2V0T6WGFibE0zKYYNnk5CmkqB5ci24813sUgeKmXvvHx2d1qqXmc95eEADuEYPLiAKtxCDepAIIYXeIU359l5dz6cz+lqzslu9mEGztcvDJabxQ==</latexit>

n� = 2
<latexit sha1_base64="QdzzHAX4n0Gp+ePNAB24rZ6x6OI=">AAACDHicbVDLSgMxFL1TX7W+qi7dBIvgxjJTfG2EohuXFawtdErJpJk2NMkMSUYYS3/BpVv9CHfi1n/wG/wJ03YWtvXAhcM593IuJ4g508Z1v53c0vLK6lp+vbCxubW9U9zde9BRogitk4hHqhlgTTmTtG6Y4bQZK4pFwGkjGNyM/cYjVZpF8t6kMW0L3JMsZAQbK/my42vWExhdoUqnWHLL7gRokXgZKUGGWqf443cjkggqDeFY65bnxqY9xMowwumo4CeaxpgMcI+2LJVYUN0eTn4eoSOrdFEYKTvSoIn692KIhdapCOymwKav572x+J/XSkx42R4yGSeGSjINChOOTITGBaAuU5QYnlqCiWL2V0T6WGFibE0zKYYNnk5CmkqB5ci24813sUgeKmXvvHx2d1qqXmc95eEADuEYPLiAKtxCDepAIIYXeIU359l5dz6cz+lqzslu9mEGztcvDJabxQ==</latexit>

n� = 2

<latexit sha1_base64="9QqOpF/+Gc5gnPq5pxHdlRYTqfo=">AAACG3icbVDLSsNAFJ3UV62vqCtxM1gENy2JWO1GKLpxWcE+oIllMp20QyeTMHMj1FD8Epdu9SPciVsXfoM/YfpY2NYDFw7n3Mu993iR4Bos69vILC2vrK5l13Mbm1vbO+buXl2HsaKsRkMRqqZHNBNcshpwEKwZKUYCT7CG178e+Y0HpjQP5R0MIuYGpCu5zymBVGqbB06PQNIY4ktcxg7thIBt6z4plIZtM28VrTHwIrGnJI+mqLbNH6cT0jhgEqggWrdsKwI3IQo4FWyYc2LNIkL7pMtaKZUkYNpNxi8M8XGqdLAfqrQk4LH6dyIhgdaDwEs7AwI9Pe+NxP+8Vgx+2U24jGJgkk4W+bHAEOJRHrjDFaMgBikhVPH0Vkx7RBEKaWozW4D3Hws+G8iAyFE69nwWi6R+WrTPi6Xbs3zlappTFh2iI3SCbHSBKugGVVENUfSEXtArejOejXfjw/ictGaM6cw+moHx9QtIuKCL</latexit>

Ŵ = 8 · 10�5

PDFs absorb 
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LUMINOSITIES IN PRESENCE OF W 52

NC and CC luminosities shift from the baseline and manage to compensate each other

The shift in PDFs compensates the NP effects, which are missed in the fit
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CONSEQUENCES OF NP CONTAMINATION IN PDF FITS
53

What happens is we unknowingly use contaminated PDFs? 

They can have big effects on processes that did not enter the fit (and are not affected by W)

<latexit sha1_base64="aeByxs5cUdEz2+jmKFOgfc5h3hM=">AAACB3icbVDLSsNAFJ3UV62vqks3g0UQxJKIr2XRTZcVbFNoY5lMJ+3QmUmYmQgx5ANcutWPcCdu/Qy/wZ9w2mZhWw9cOJxzL/fe40eMKm3b31ZhaXllda24XtrY3NreKe/utVQYS0yaOGShbPtIEUYFaWqqGWlHkiDuM+L6o9ux7z4SqWgo7nUSEY+jgaABxUgbyXUf0pMM1nvlil21J4CLxMlJBeRo9Mo/3X6IY06Exgwp1XHsSHspkppiRrJSN1YkQniEBqRjqECcKC+dnJvBI6P0YRBKU0LDifp3IkVcqYT7ppMjPVTz3lj8z+vEOrj2UiqiWBOBp4uCmEEdwvHvsE8lwZolhiAsqbkV4iGSCGuT0MwWTUdPpwFJBEciM+k481ksktZZ1bmsXtydV2o3eU5FcAAOwTFwwBWogTpogCbAYARewCt4s56td+vD+py2Fqx8Zh/MwPr6BZOvmeo=</latexit>

W
+
H

@ HL-LHC

“x10 lumi improvement” 

Data: “True” PDF x SM
Theory: “Cont” PDF x SM
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CAN WE DISENTANGLE NP EFFECTS? 54

Large-x antiquark PDFs were mostly 
responsible for accommodating NP. More 
low energy measurements could help to 
flag inconsistencies
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CAN WE DISENTANGLE NP EFFECTS? 55

We can disentangle NP effects with ratio 
observables that probe the same lumi 
channels

However, one cannot determine if NP is 
present in DY or diboson datasets

Large-x antiquark PDFs were mostly 
responsible for accommodating NP. More 
low energy measurements could help to 
flag inconsistencies. 
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<latexit sha1_base64="McqjOHcQRl2FarqYntrzXMFNy/M=">AAAB/nicbVDLSsNAFL2pr1pfUXHlJlgEVyUpRV0W3bhwUcE+oIlhMp20QyeTMDMRSgj4K25cKOLW73Dn3zhts9DWAwOHc+7h3jlBwqhUtv1tlFZW19Y3ypuVre2d3T1z/6Aj41Rg0sYxi0UvQJIwyklbUcVILxEERQEj3WB8PfW7j0RIGvN7NUmIF6EhpyHFSGnJN4/cUCCcYZ/mmXurcwP0UM99s2rX7BmsZeIUpAoFWr755Q5inEaEK8yQlH3HTpSXIaEoZiSvuKkkCcJjNCR9TTmKiPSy2fm5daqVgRXGQj+urJn6O5GhSMpJFOjJCKmRXPSm4n9eP1XhpZdRnqSKcDxfFKbMUrE17cIaUEGwYhNNEBZU32rhEdJ9KN1YRZfgLH55mXTqNee81rhrVJtXRR1lOIYTOAMHLqAJN9CCNmDI4Ble4c14Ml6Md+NjPloyiswh/IHx+QNlQJXG</latexit> ci
⇤2

<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+ Neglecting the PDF-EFT interplay can lead to biased 
results both in the SM and beyond

56

Yes, but the disentanglement can be difficult
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<latexit sha1_base64="McqjOHcQRl2FarqYntrzXMFNy/M=">AAAB/nicbVDLSsNAFL2pr1pfUXHlJlgEVyUpRV0W3bhwUcE+oIlhMp20QyeTMDMRSgj4K25cKOLW73Dn3zhts9DWAwOHc+7h3jlBwqhUtv1tlFZW19Y3ypuVre2d3T1z/6Aj41Rg0sYxi0UvQJIwyklbUcVILxEERQEj3WB8PfW7j0RIGvN7NUmIF6EhpyHFSGnJN4/cUCCcYZ/mmXurcwP0UM99s2rX7BmsZeIUpAoFWr755Q5inEaEK8yQlH3HTpSXIaEoZiSvuKkkCcJjNCR9TTmKiPSy2fm5daqVgRXGQj+urJn6O5GhSMpJFOjJCKmRXPSm4n9eP1XhpZdRnqSKcDxfFKbMUrE17cIaUEGwYhNNEBZU32rhEdJ9KN1YRZfgLH55mXTqNee81rhrVJtXRR1lOIYTOAMHLqAJN9CCNmDI4Ble4c14Ml6Md+NjPloyiswh/IHx+QNlQJXG</latexit> ci
⇤2

<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+ Neglecting the PDF-EFT interplay can lead to biased 
results both in the SM and beyond

57

Yes
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<latexit sha1_base64="McqjOHcQRl2FarqYntrzXMFNy/M=">AAAB/nicbVDLSsNAFL2pr1pfUXHlJlgEVyUpRV0W3bhwUcE+oIlhMp20QyeTMDMRSgj4K25cKOLW73Dn3zhts9DWAwOHc+7h3jlBwqhUtv1tlFZW19Y3ypuVre2d3T1z/6Aj41Rg0sYxi0UvQJIwyklbUcVILxEERQEj3WB8PfW7j0RIGvN7NUmIF6EhpyHFSGnJN4/cUCCcYZ/mmXurcwP0UM99s2rX7BmsZeIUpAoFWr755Q5inEaEK8yQlH3HTpSXIaEoZiSvuKkkCcJjNCR9TTmKiPSy2fm5daqVgRXGQj+urJn6O5GhSMpJFOjJCKmRXPSm4n9eP1XhpZdRnqSKcDxfFKbMUrE17cIaUEGwYhNNEBZU32rhEdJ9KN1YRZfgLH55mXTqNee81rhrVJtXRR1lOIYTOAMHLqAJN9CCNmDI4Ble4c14Ml6Md+NjPloyiswh/IHx+QNlQJXG</latexit> ci
⇤2

<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+ Neglecting the PDF-EFT interplay can lead to biased 
results both in the SM and beyond
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Yes, but the disentanglement can be difficult
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CONCLUSIONS

 We have discussed the PDF-EFT interplay


 Neglecting the PDF-EFT interplay can lead to biased results both in the SM and beyond


 Potential effects of new physics could be ‘absorbed’  by the PDFs


 Ratio observables can help to minimise the PDF contamination. However, more 
constraints are needed to disentangle potential NP effects in PDFs
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Thank you for your attention!


