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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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SMEFT
Standard Model Effective Field Theory
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Model independent📌

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

LSMEFT = LSM +
X

n>4
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⇤n�4

X

k

C(n)
k O

(n)
k

in this work 
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n = 6

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


 : SU(2) Higgs doublet

ℓ

φ

Warsaw basis📌

17 Wilson coefficients 

affect NC DIS matrix 


elements at LO 



DEEP INELASTIC SCATTERING
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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 ! `
0 +X



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       
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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
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k

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

� = �SM +
Nd6X
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KINEMATIC COVERAGE
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LHeC, s = 490 GeV
LHeC, s = 1300 GeV
EIC, s = 70 GeV
EIC, s = 140 GeV
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x  0.5
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Q � 10 GeV
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0.1  y  0.9

complementarity of and EICLHeC📌

of pseudo data 



UNCERTAINTIES
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PSEUDODATA AND 

8

<latexit sha1_base64="oD1QRV0wcyvodNZX2hjzEUzteN4="></latexit>

Oe,b = O
SM
b + re,b �Ounc,b +

X

j

r0j,e �Ocorj ,b

prediction
uncertainties
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0
j,e 2 N (0, 1)
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b bin

χ 2

expression

pseudodata

SMEFT

SM 

each correlated error has its 

own random coefficient
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r0j,e
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�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 

📌
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CONFIDENCE ELLIPSES
Four-fermion 
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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
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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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📌

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

(Some of) the                                           observed by Ellis et al. 

📌 can probe scales up to 
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Reduced Neutral Current (NC) DIS cross section

Parity-violating (PV) DIS asymmetries

Polarized hadron 

Unpolarized hadron
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Confidence ellipses
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