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OUR WORK IN A NUTSHELL
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We study the                   potential of the LHeC and the EIC 📌

detailed accounting of anticipated

We show that both the              and                     can improve upon the existing bound📌

of NC DIS cross section and asymmetries performed in the
📌

LHeC, s = 490 GeV
LHeC, s = 1300 GeV
EIC, s = 70 GeV
EIC, s = 140 GeV
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BEFORE STARTING …
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📌

📌

benchmark

framework SMEFT

preliminary results

pseudo dataLHeC+

one possibile idea could be to use xFitter to

In this talk 

our findings

+



BEYOND STANDARD MODEL
Searches

4

+ NPSM

SM

MLHC Λ Energy

Standard Model Effective Field Theory
SMEFT

All                                               is assumed to be heavier than all SM states and accessible collider energy 📌 new physics

scale where new particles 

appear

maximum scale probed at LHC 

and elsewhere



SMEFT
Standard Model Effective Field Theory
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Model independent

What might we find?

📌

📌

📌 Patterns and correlations among operators and observables are key 

<latexit sha1_base64="38+6r6LpEz0ulAjJv0wGe9XOX+0="></latexit>

LSMEFT = LSM +
X

n>4
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in this work 
<latexit sha1_base64="ifprDacKzJuCLAw6ZeOgqMiRtmU=">AAACAnicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh6MVjBdMW2lA22027dLMbdjdCCb1596p/wZt49Y/4D/wZbtoctPpg4PHeDDPzwoQzbVz30ymtrK6tb5Q3K1vbO7t71f2DtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObnK/80CVZlLcm2lCgxiPBIsYwcZKvkBXqDGo1ty6Owf6S7yC1KBAa1D96g8lSWMqDOFY657nJibIsDKMcDqr9FNNE0wmeER7lgocUx1k82Nn6MQqQxRJZUsYNFd/TmQ41noah7Yzxmasl71c/NfLFaUjvbTfRJdBxkSSGirIYn2UcmQkyvNAQ6YoMXxqCSaK2Q8QGWOFibGpVWw03nIQf0n7rO416t7dea15XYRUhiM4hlPw4AKacAst8IEAgyd4hhfn0Xl13pz3RWvJKWYO4Recj29IbJc2</latexit>

n = 6

Best case: a non-zero value for 
indicating a mass scale slightly above probed values

<latexit sha1_base64="U+1liGbiz0ox7umUWlyJarBoRAY=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURX8tiNy4r2Ae0IUym03boZBJmJkIN+RI3LhRx66e482+ctFlo64GBwzn3cs+cIOZMacf5tkpr6xubW+Xtys7u3n7VPjjsqCiRhLZJxCPZC7CinAna1kxz2oslxWHAaTeYNnO/+0ilYpF40LOYeiEeCzZiBGsj+XZ1EGI9IZinzcxPp5lv15y6MwdaJW5BalCg5dtfg2FEkpAKTThWqu86sfZSLDUjnGaVQaJojMkUj2nfUIFDqrx0HjxDp0YZolEkzRMazdXfGykOlZqFgZnMY6plLxf/8/qJHt14KRNxoqkgi0OjhCMdobwFNGSSEs1nhmAimcmKyARLTLTpqmJKcJe/vEo653X3qn55f1Fr3BZ1lOEYTuAMXLiGBtxBC9pAIIFneIU368l6sd6tj8VoySp2juAPrM8fQL+Tfg==</latexit>

Ck

Otherwise: stringent constraints on the 

suggest where to focus future searches

<latexit sha1_base64="U+1liGbiz0ox7umUWlyJarBoRAY=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURX8tiNy4r2Ae0IUym03boZBJmJkIN+RI3LhRx66e482+ctFlo64GBwzn3cs+cIOZMacf5tkpr6xubW+Xtys7u3n7VPjjsqCiRhLZJxCPZC7CinAna1kxz2oslxWHAaTeYNnO/+0ilYpF40LOYeiEeCzZiBGsj+XZ1EGI9IZinzcxPp5lv15y6MwdaJW5BalCg5dtfg2FEkpAKTThWqu86sfZSLDUjnGaVQaJojMkUj2nfUIFDqrx0HjxDp0YZolEkzRMazdXfGykOlZqFgZnMY6plLxf/8/qJHt14KRNxoqkgi0OjhCMdobwFNGSSEs1nhmAimcmKyARLTLTpqmJKcJe/vEo653X3qn55f1Fr3BZ1lOEYTuAMXLiGBtxBC9pAIIFneIU368l6sd6tj8VoySp2juAPrM8fQL+Tfg==</latexit>

Ck



WILSON COEFFICIENTS
Dimension 6 operators
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 Wilson coefficients affect 17  NC DIS matrix elements at LO

, q: left handed doublets 
e, u, d: right handed singlets


 : SU(2) Higgs doublet

ℓ

φ

Warsaw basis📌



DEEP INELASTIC SCATTERING
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! !′

q q′

V = γ, Z

! !′

q q′

! !′

q q′

! !′

q q′

V = γ, Z

! !′

q q′

V = γ, Z

corrections modify only the quark lines
NLO QCD

they are identical for both SM 

and SMEFT cross sections 

LO
Feynman diagrams for the partonic 

process mediating 

<latexit sha1_base64="MEQaaqgKo0T2cueV/RztUreTwQY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1UQhJKIr2XRTZcV7AOaWCbTm3bo5MHMRCmhP+DGX3HjQhG37t35N07aLLT1wIXDOfdy7z1ezJlUlvVtFBYWl5ZXiqultfWNzS1ze6cpo0RQaNCIR6LtEQmchdBQTHFoxwJI4HFoecPrzG/dg5AsCm/VKAY3IP2Q+YwSpaWueeAA5/gY17AjWH+giBDRA87EOycWLADttbtm2apYE+B5YuekjHLUu+aX04toEkCoKCdSdmwrVm5KhGKUw7jkJBJiQoekDx1NQxKAdNPJN2N8qJUe9iOhK1R4ov6eSEkg5SjwdGdA1EDOepn4n9dJlH/ppiyMEwUhnS7yE45VhLNocI8JoIqPNCFUMH0rpgMiCFU6wJIOwZ59eZ40Tyr2eeXs5rRcvcrjKKI9tI+OkI0uUBXVUB01EEWP6Bm9ojfjyXgx3o2PaWvByGd20R8Ynz9fDpqB</latexit>

`+H ! `
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SMEFT THEORY PREDICTIONS
Structure of observables
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<latexit sha1_base64="Dr2ztvr7gx/bsTxlGw0ARCSsElo="></latexit>

T = T
SM +

X

k

Ck �Tk +O(C2
k)

We linearize our SMEFT expressions       
<latexit sha1_base64="vScGvJxldtVUfyNc2h9xrQ5AGdw=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQi6rLoxmWFvqAJ5WY6bYdOJmFmIpTQ33DjQhG3/ow7/8ZJm4VWDwwczrmXe+aEieDauO6XU1pb39jcKm9Xdnb39g+qh0cdHaeKsjaNRax6IWomuGRtw41gvUQxjELBuuH0Lve7j0xpHsuWmSUsiHAs+YhTNFby/QjNhKLIWvPKoFpz6+4C5C/xClKDAs1B9dMfxjSNmDRUoNZ9z01MkKEynAo2r/ipZgnSKY5Z31KJEdNBtsg8J2dWGZJRrOyThizUnxsZRlrPotBO5hn1qpeL/3n91IxugozLJDVM0uWhUSqIiUleABlyxagRM0uQKm6zEjpBhdTYmvISvNUv/yWdi7p3VfceLmuN26KOMpzAKZyDB9fQgHtoQhsoJPAEL/DqpM6z8+a8L0dLTrFzDL/gfHwDx8eRhA==</latexit>

T

SMEFT shift associated with 

the Wilson coefficient

<latexit sha1_base64="FiKtqk8rhseeHZKzYZcMZbbpPZk=">AAAB+HicbVBNS8NAFHypX7V+NOrRy2IRPJVERD0We/FYwdZCG8Jmu2mXbjZhdyPUkF/ixYMiXv0p3vw3btoctHVgYZh5jzc7QcKZ0o7zbVXW1jc2t6rbtZ3dvf26fXDYU3EqCe2SmMeyH2BFORO0q5nmtJ9IiqOA04dg2i78h0cqFYvFvZ4l1IvwWLCQEayN5Nv1YYT1hGCetXM/m+a+3XCazhxolbglaUCJjm9/DUcxSSMqNOFYqYHrJNrLsNSMcJrXhqmiCSZTPKYDQwWOqPKyefAcnRplhMJYmic0mqu/NzIcKTWLAjNZxFTLXiH+5w1SHV57GRNJqqkgi0NhypGOUdECGjFJieYzQzCRzGRFZIIlJtp0VTMluMtfXiW986Z72XTvLhqtm7KOKhzDCZyBC1fQglvoQBcIpPAMr/BmPVkv1rv1sRitWOXOEfyB9fkDP3eTeg==</latexit>

Ck
runs over the active Wilson coefficients

<latexit sha1_base64="d/RhcRSMbEv4ivpbAndL8To6sfA=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVR71S2a24M5Bl4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4KTYTTUmlI3oADuWShqh9rPZoRNyapU+CWNlSxoyU39PZDTSehwFtjOiZqgXvan4n9dJTXjjZ1wmqUHJ5ovCVBATk+nXpM8VMiPGllCmuL2VsCFVlBmbTdGG4C2+vEya5xXvqnJZvyhXb/M4CnAMJ3AGHlxDFe6hBg1ggPAMr/DmPDovzrvzMW9dcfKZI/gD5/MH1cWM+Q==</latexit>

k

SMEFT cross section
<latexit sha1_base64="V5++WGg+mgp7OeStlOmRdlo2L2s="></latexit>

� = �SM +
Nd6X

i

Ci
⇤2

ki +
Nd6X

ij

CiCj
⇤4

k̃ij + . . .



KINEMATIC COVERAGE

9

LHeC, s = 490 GeV
LHeC, s = 1300 GeV
EIC, s = 70 GeV
EIC, s = 140 GeV
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<latexit sha1_base64="EarFmuenz4jOw/StdsiiyRMFTb4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgadkVX8egF48RzAOSJcxOOsmQ2dllZlYMSz7CiwdFvPo93vwbJ8keNLGgoajqprsrTATXxvO+ncLK6tr6RnGztLW9s7tX3j9o6DhVDOssFrFqhVSj4BLrhhuBrUQhjUKBzXB0O/Wbj6g0j+WDGScYRHQgeZ8zaqzUfOoI9NyLbrniud4MZJn4OalAjlq3/NXpxSyNUBomqNZt30tMkFFlOBM4KXVSjQllIzrAtqWSRqiDbHbuhJxYpUf6sbIlDZmpvycyGmk9jkLbGVEz1IveVPzPa6emfx1kXCapQcnmi/qpICYm099JjytkRowtoUxxeythQ6ooMzahkg3BX3x5mTTOXP/S9e/PK9WbPI4iHMExnIIPV1CFO6hBHRiM4Ble4c1JnBfn3fmYtxacfOYQ/sD5/AF07I7+</latexit>

x  0.5
<latexit sha1_base64="fq5nQQKzFFS84XUh+fKKERaoK8E=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFcSElE1GXRhS5bsA9oQplMb9qhk0mYmQgh1F9x40IRt36IO//GaZuFtp7LhcM59zJ3TpBwprTjfFsrq2vrG5ulrfL2zu7evn1w2FZxKim0aMxj2Q2IAs4EtDTTHLqJBBIFHDrB+Hbqdx5BKhaLB50l4EdkKFjIKNFG6tuVpjcE7DrYOzMlI3wH7b5ddWrODHiZuAWpogKNvv3lDWKaRiA05USpnusk2s+J1IxymJS9VEFC6JgMoWeoIBEoP58dP8EnRhngMJamhcYz9fdGTiKlsigwkxHRI7XoTcX/vF6qw2s/ZyJJNQg6fyhMOdYxniaBB0wC1TwzhFDJzK2YjogkVJu8yiYEd/HLy6R9XnMva27zolq/KeIooSN0jE6Ri65QHd2jBmohijL0jF7Rm/VkvVjv1sd8dMUqdiroD6zPH9WkkvY=</latexit>

Q � 10 GeV
<latexit sha1_base64="LFlmYwnmgkqPVZiWWlOMRNyDJjQ=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwFRIRH7uiG5cV7APaUCbTm3boZBJmJkIM/RI3LhRx66e482+ctFlo64F7OZxzL3PnBAlnSrvut7Wyura+sVnZqm7v7O7V7P2DtopTSaFFYx7LbkAUcCagpZnm0E0kkCjg0Akmt4XfeQSpWCwedJaAH5GRYCGjRBtpYNdcx+tzwFnRXOd6YNddx50BLxOvJHVUojmwv/rDmKYRCE05UarnuYn2cyI1oxym1X6qICF0QkbQM1SQCJSfzw6f4hOjDHEYS1NC45n6eyMnkVJZFJjJiOixWvQK8T+vl+rwys+ZSFINgs4fClOOdYyLFPCQSaCaZ4YQKpm5FdMxkYRqk1XVhOAtfnmZtM8c78Lx7s/rjZsyjgo6QsfoFHnoEjXQHWqiFqIoRc/oFb1ZT9aL9W59zEdXrHLnEP2B9fkDNC+RgA==</latexit>

0.1  y  0.9

complementarity of and EICLHeC📌

of pseudo data 



UNCERTAINTIES
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PSEUDODATA AND 
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<latexit sha1_base64="oD1QRV0wcyvodNZX2hjzEUzteN4="></latexit>

Oe,b = O
SM
b + re,b �Ounc,b +

X

j

r0j,e �Ocorj ,b

prediction
uncertainties

<latexit sha1_base64="gtSQHKO0p1Pm++u5PFr5d2atzps=">AAACFHicbVDLSgMxFM3UV62vqks3wSJWHMqMiLosunElFewDOqVk0ts2NpMZkoxQhvkIN/6KGxeKuHXhzr8xfSy09UDg5Jx7ufceP+JMacf5tjILi0vLK9nV3Nr6xuZWfnunpsJYUqjSkIey4RMFnAmoaqY5NCIJJPA51P3B1civP4BULBR3ehhBKyA9wbqMEm2kdv5YthOw/dSzsY2x+dzbkB5ijwnsBUT3KeHJTVp0bOwetfMFp+SMgeeJOyUFNEWlnf/yOiGNAxCacqJU03Ui3UqI1IxySHNerCAidEB60DRUkABUKxkfleIDo3RwN5TmCY3H6u+OhARKDQPfVI4WVbPeSPzPa8a6e9FKmIhiDYJOBnVjjnWIRwnhDpNANR8aQqhkZldM+0QSqk2OOROCO3vyPKmdlNyzknt7WihfTuPIoj20j4rIReeojK5RBVURRY/oGb2iN+vJerHerY9Jacaa9uyiP7A+fwCelJwH</latexit>

re,b , r
0
j,e 2 N (0, 1)

experiment<latexit sha1_base64="E8vRTPNVvaNnwpWuMEUcNZCVWbM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUwH654lbdOcgq8XJSgRz1fvmrN4hZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrzxMy6T1KBki0VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmRD8JZfXiWti6p3VfUal5XabR5HEU7gFM7Bg2uowT3UoQkMEJ7hFd6cR+fFeXc+Fq0FJ585hj9wPn8Ay2WM7w==</latexit>e
<latexit sha1_base64="QzTPM+CNR+y8C8KBsh89VMddrQM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUCPrlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBxtmM7A==</latexit>

b bin

χ 2

expression

pseudodata

SMEFT

SM 

each correlated error has its 

own random coefficient

<latexit sha1_base64="zc6ffKgtSH21CjOI6suH2Zlv2ms=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPoQcKuiHoMevEYwTwgWcLspDcZMzu7zswKYclPePGgiFd/x5t/4+Rx0MSChqKqm+6uIBFcG9f9dnJLyyura/n1wsbm1vZOcXevruNUMayxWMSqGVCNgkusGW4ENhOFNAoENoLBzdhvPKHSPJb3ZpigH9Ge5CFn1FipqY472cMpjjrFklt2JyCLxJuREsxQ7RS/2t2YpRFKwwTVuuW5ifEzqgxnAkeFdqoxoWxAe9iyVNIItZ9N7h2RI6t0SRgrW9KQifp7IqOR1sMosJ0RNX09743F/7xWasIrP+MySQ1KNl0UpoKYmIyfJ12ukBkxtIQyxe2thPWposzYiAo2BG/+5UVSPyt7F2Xv7rxUuZ7FkYcDOIQT8OASKnALVagBAwHP8ApvzqPz4rw7H9PWnDOb2Yc/cD5/AKr4j7s=</latexit>

r0j,e

<latexit sha1_base64="ujewr32pmvxdGiwf5QvZloj+VLM="></latexit>

�2
e =

NbinX

i,j=1

(Ti �Oe,i)V
�1
ij (Tj �Oe,j)

covariance matrix
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EFFECTIVE UV SCALES
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when we activate the entire sector of four-fermion operators, 

we observe strong correlations 

📌

joint fits keep their constraining 

power 

📌

<latexit sha1_base64="ztXGaCX99TQqOqw5w55oavxoQZ4=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKkG8xoouDAxFog+piSLHcVqrzgPbQaqs/AALv8LCAEKs7Gz8DU6bAVqOZOnonHvke4+fMiqkZX0bC4tLyyurlbXq+sbm1ra5s9sRScYxaeOEJbznI0EYjUlbUslIL+UERT4jXX/ULPzuA+GCJvGdHKfEjdAgpiHFSGrJMw+dkCOsnBsdCVCuHHHPpXIiJIcYMdXMvVGee2bNqlsTwHlil6QGSrQ888sJEpxFJJaYISH6tpVKVyEuKWYkrzqZICnCIzQgfU1jFBHhqsk1OTzSSgDDhOsXSzhRfycUioQYR76eLNYUs14h/uf1MxleuorGaSZJjKcfhRmDMoFFNTCgnGDJxpogzKneFeIh0vVIXWBVl2DPnjxPOid1+7x+dntaa1yVdVTAPjgAx8AGF6ABrkELtAEGj+AZvII348l4Md6Nj+noglFm9sAfGJ8/R52c+w==</latexit>

⇤p
Ck

upper bound of 

marginalized interval

LHeC

EIC
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PRELIMINARY

PRELIMINARY



PRELIMINARY

PRELIMINARY

CONFIDENCE ELLIPSES
Four-fermion 
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<latexit sha1_base64="svau74su9lqCnUX3H0v7mkBcsQg=">AAAB9XicdVDLSgMxFL1TX7W+qi7dBIvgapixnY7uit24rGAf0I4lk6ZtaOZBklHK0P9w40IRt/6LO//GTFtBRQ8EDufcyz05fsyZVJb1YeRWVtfWN/Kbha3tnd294v5BS0aJILRJIh6Jjo8l5SykTcUUp51YUBz4nLb9ST3z23dUSBaFN2oaUy/Ao5ANGcFKS7e9AKsxwTytz/qTQr9Yskyr7F64LrLMsl1xHUcTp+raroNs05qjBEs0+sX33iAiSUBDRTiWsmtbsfJSLBQjnM4KvUTSGJMJHtGupiEOqPTSeeoZOtHKAA0joV+o0Fz9vpHiQMpp4OvJLKX87WXiX143UcNzL2VhnCgaksWhYcKRilBWARowQYniU00wEUxnRWSMBSZKF5WV8PVT9D9pnZl21bSvK6Xa5bKOPBzBMZyCDS7U4Aoa0AQCAh7gCZ6Ne+PReDFeF6M5Y7lzCD9gvH0CtOWSqg==</latexit>
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no flat directions here📌

flat directions  emerge in

LHeC fits
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2D

7D

LHeC more constraining than

EIC

📌

resolved by 

individual and joint EIC fits 


and joint LHeC



17D FIT
UV effective scales
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📌 17-parameter fit on the Wilson coefficients that induce the semi-leptonic four-fermion contact interaction

PRELIMINARY

📌 very similar situation to 7D fit, joint fits have the most constraining power

LHeC can probe up to 7 TeV scale



17D FIT
Confidence ellipses

16

EWPO
Joint EIC
Joint LHeC

-10 -5 0 5 10

-10

-5

0

5

10

CφWB

C φ
e

95% CL, Λ = 1 TeV , 17 d fit

-0.3 0 0.3
-0.3

0

0.3
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J. Ellis, M. Madigan, K. Mimasu 

V. Sanz, T. You


JHEP04 (2021) 279 

resolving blind spots observed in the fits of Wilson coefficients in the f f V sector using Z and W pole 

observables (EWPO) data 

📌
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https://link.springer.com/article/10.1007/JHEP04(2021)279
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joint LHeC fit
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📌

📌 We performed 1D, 2D, 7D and                             

(Some of) the                                           observed by Ellis et al. 

📌 can probe scales up to 
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LHeC 7 TeV

17D fits

are                                 by EIC and LHeC
blind spots

resolved

EIC and LHeC have both great potential for BSM studies 

of EIC and LHeC pseudo data 



OUTLOOK
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benchmark

SMEFT

pseudo dataLHeC

+

simultaneous fit

growing interest in the community

perform impact studies

PDFs + SMEFT 

📌

see Tim’s talkwith SM PDFs
fit 📌
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Reduced Neutral Current (NC) DIS cross section

Parity-violating (PV) DIS asymmetries

Polarized hadron 

Unpolarized hadron

<latexit sha1_base64="lavEJ7p90QVi+PlQd2BeN1p34Q4="></latexit>
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WILSON COEFFICIENTS BOUNDS
Marginalized bound of 
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Confidence ellipses
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Ck

F is the Fisher matrix of the 

fitted parameters

<latexit sha1_base64="er36wj0phD9ntLANKd3/kZODyR4="></latexit>
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COVARIANCE MATRIX
Experimental error matrix
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<latexit sha1_base64="0ZzhbSn8KTTaQWt93cjmGZpN3tg="></latexit>

Eexp
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�Ocor,i �Ocor,j , i 6= j

full correlation among bins

correlated errorsuncorrelated errors

PDF error matrix
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number of PDF members 

SM prediction with 

 PDF membermth

SM prediction with 

central PDF
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i, j bins



COVARIANCE MATRIX
Total covariance matrix
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Vij = Eexp
ij + EPDF

ij

joint covariance matrix
for joint fits, with more than one experiment
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Jnn0 = Jexp
nn0 + JPDF

nn0

are the LHeC run indices 
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n, n0 = 1, . . . , 7
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Four-fermion Wilson coefficients



17D FIT
Marginalized bounds
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Joint EIC Joint LHeC EW diboson, Higgs, and top data
CφD [-3.8, 3.8] [-0.019, 0.019] [-1.6, 0.81]
Λ

CφD
0.51 7.2 0.91

CφWB [-9.9, 9.9] [-0.098, 0.098] [-0.36, 0.73]
Λ

CφWB
0.32 3.2 1.4

Cφq
(1) [-38., 38.] [-0.40, 0.40] [-0.27, 0.18]
Λ

Cφq
(1) 0.16 1.6 2.1

Cφq
(3) [-4.1, 4.1] [-0.11, 0.11] [-0.11, 0.012]
Λ

Cφq
(3) 0.49 3.1 4.1

Cφu [-38., 38.] [-0.51, 0.51] [-0.63, 0.25]
Λ

Cφu
0.16 1.4 1.5

Cφd [-84., 84.] [-0.82, 0.82] [-0.91, 0.13]
Λ

Cφd
0.11 1.1 1.4

Cφℓ
(1) [-18., 18.] [-0.094, 0.094] [-0.19, 0.41]
Λ

Cφℓ
(1) 0.23 3.3 1.8

Cφℓ
(3) [-4.1, 4.1] [-0.060, 0.060] [-0.13, 0.055]
Λ

Cφℓ
(3) 0.49 4.1 3.3

Cφe [-5.7, 5.7] [-0.16, 0.16] [-0.41, 0.79]
Λ

Cφe
0.42 2.5 1.3

Cℓℓ [-7.7, 7.7] [-0.039, 0.039] [-0.084, 0.02]
Λ

Cℓℓ
0.36 5.1 4.4


