Disentangling PDFs and SMEFT in global fits

IPBSP, 2307.10370, JHEP]
[Hammou et Ubiali, 2410.00963]

[PBSP, forthcoming]

European Research Council
Established by the European Commission

Funded by
the European Union

Elie Hammou
Seminar, Durham, May 2025



Talk overview

1. Background of SMEFT and PDFs

2. Risk assessment: absorbing signs of new physics in PDFs
3. Solution 1: Bridging “blind spot” in dataset

4. Solution 2: Simultaneous fit of PDFs and SMEFT

5. Conclusions and future prospects



Background on SMEFT and PDFs



Physics beyond the Standard Model?

Limits and unsolved puzzles: motivation for new physics

otivation for BSM physics: / Extension of the Lagrangian:

- Dark matter - New gauge symmetry??

- Matter/anti-matter asymmetry - Right-handed neutrino?
- More Higgs?
- SUSY?

\_ - ALPs?..

- Flavour structure and anomalies | |
- CP problem

- Hlerarchy problem

A fair amount of
guestions models

A lot of p P
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Enp < E.piider

NP

Looking for a bump

| Direct searches |

New physics searches

Looking toward higher energy scales and indirect searches
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No luck so far...
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Looking for a small
deviation

| Indirect searches |

~
~
~
~
-~
~
-~
..
~,

O

Requires precision




Indirect searches and Effective Field Theories
The Standard Model EFT (SMEFT)

Integrate heavy fields out:

[ UV Model ] > | EFT Model |

[10.1007/s10773-021-04723-1]

Obtain model independent Lagrangian:

SUV _ SM, gHeary > szSMEFT SM Z—@<6>+... :

- Dim 6 EFT operators with SM fields: @l@

* Wilson coefficients fittable from data: i

; A



The SMEFT

Dimension-6 operators

| Operator basis |

| Corrections ]

gSI\/IEFT EZSM+Z—@(6)

v

|
SMEFT _ SM || Ci | _SM_z0. Ot %))
o = o> + E 2\52% A H E ngi iof ©i

2499 operators

[Grzadkowski et al, arXiv:1008.4884]

Reduced with symmetry assumptions:

/o

| Linear-l

> e.g. baryon number conservation :
59 operators

Quadratic

C.
=
A2 O ( A )

Presented in the Warsaw basis




SMEFT fit from data e s e

A =4 TeV i All data
C; L.OT E w/o Higgs
© i w/0o EWPO
= Vo E w/o Top
) | ‘ | | | i | w/o Flavour
5 0.0M Ii | :I | | | | : | w/o Dijets -
:*é w/o PVE
05 | w/o DY
O |
B —1.0f i
AT e O e e e e e e
E Q? QO & O =0 QO 's QO s @) 3
O ie O <)

Ci |
Can fit {F}.

= can then be matched to a UV model




Hadron colliders and PDFs

Collinear factorization theorem SMEFT corrections
" O g
\ Q Z
Parton S > v
Sl Hard
Distribution _ .
Functions ! Scaltering
« it Perturbative
7S g | 0CD+EW
d
p{

dO-Pp%ab _ in R fj R H&ij%ab 4
2, :|




PDFs overview

Hadron collider observable: o =f, @, ® 6

[ PDFs in a nutshell:

» describe proton in terms of partonic content |

. f(x, Q)
» Q dependance: DGLAP equation

» x dependance: non-perturbative QCD X

= Fitted from data

Using NNPDF methodology
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NNPDF fitting methodology

Input Hidden Hidden PDF Convolution SM
layer layer 1 layer 2 ﬁavours step Observable

f(x, Q — Q) (Q: fixed scale)

Bjorken-x
(Momentum fraction)




NNPDF dataset

Kinematic coverage

* datasets pre HERA
10’3 v datasets pre LHC
1 + NNPDF40 datasets

A

105 - il R Bl | Evolution of the dataset through time:

A
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A
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 Moved toward higher energies

e 30% is LHC data

* More to come with HL-LHC run

[Ball et al., NNPDF4.0, 2109.02653] 12



Discrepancy between low and high-energy data fits

Kinematic coverage |

* datasets pre HERA

107-; v dataset LHC —
atasetls pre Qmax — 180 Gev

~  NNPDF40 datasets

=
=

Ratio to Full data
=
(@)

103 4
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101 v 0.8 -
w
\ A\ 4
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1 Impact of energy cut ]

1.2 -

luminosity OCZ — f ®f
Vs =13 TeV g2g fog g
‘=7, Full data (68% c.l.+10)
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Risk assessment

Absorbing signs of new physics Iin the PDFs

IPBSP, 2307.10370, JHEP]



Risk of absorbing new physics in PDFs?

Methodology for risk assessment

Perform a “Contamination test”: Contamination criteria.

1. Choose a BSM model * Incompatible with baseline

2. Produce BSM pseudodata  Fit quality does not deteriorate

3. Fit PDFs from pseudodata assuming

= y>=(Dat—Th)" -2\ . (Dat — Th)
SM

4. Compare results with baseline PDFs

(no BSM physics) PDF contamination:

= PDFs have absorbed new
physics signals |




New physics scenarios: W
From UV to the SMEFT

Heavy triplet under SU(2); : W’

gW’ - P — lW’a W'a,//tl/ i lMZ W’aw’a,,u . W’a,,u Z]? Ta /,tf . (W/a,,u J(Tal-D +hc )
v — < SM g 7 Wk EwW’ 7L~ 8w @ WP .C.
/i
= Creates two charged particles: W/ W™ and a neutral one: W,

Matching to the SMEFT:
2
/ g ! ’ — C
gE/MEFngSM 2]‘;/ Jdﬂ]a St = ZfLTGV”fL
2 2
/ W A g / m C
W _ 8 . _sw Mtw .
—> L prr = Lsy — ™ J Jiﬂ W = 2 M2, X _A2 New physics parameter
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Projection data / SM predictions
o =
o

O
o

O

O
T

o
|

o
~
1

Impact on HL-LHC HMDY projections: W

Charged current HMDY | ',

- = SM prediction
Total projected uncertainty
- Projection data (M, = 13.8 TeV)
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my, [GeV]
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3500

Projection data / SM predictions

[ Neutral current HMDY ]

0.80F

- = SM prediction
Total projected uncertainty
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New physics scenarios: Z
From UV to the SMEFT

Heavy boson charged under U(1)y : Z

! 1 / / 1 1 71 / r / .
L= LM — L HY 4 EMg,ZﬂZ “— 8,2, Y Yifr'f—Y,8,/4Zp"iD"g + h.cC.)
/

= (Creates one neutral particle

Matching to the SMEFT:
giy
7/ _ " yau ap £ a1
ZLsuprr = Lsu =5y, D Yty
’ I
21¥ 2 2
, 8 5 Sz My ¢
s < = L — JEHJG Y = X — New physics parameter
SMEFT SM 2m%, Y “Yu gz M2 A2
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Projection data / SM predictions
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Impact on HL-LHC HMDY projections: Z
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PDF fitting: selection test

Do our BSM datasets have a good y*?

/

/

Selection test: x

= Excluded from PDF fit

/

W
Selection test: /

= Included in PDF fit

No impact on PDFs

. Absorbed by PDFs ,




Impact of contamination: the PDFs

Comparison between contaminated and Baseline PDFs

(" Fit quality } (Impact on PDFs )

HL-LHC HM DY 14 TeV - charged current - e ch.
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Number of replicas

Missing new physics
Impact of the NP absorptlon in PDFs on SMEFT flts

A SI\/IEFT Flt Wlth true PDF SI\/IEFT Flt Wlth BSM PDF

20k @ BSM Model, W = 8-10% | @® BSM Model, W = 8-10%
@ SM Model, W =0 20} @ SM Model, W = 0
68% CL 68% CL
++ 95% CL ++ 95% CL
15 B 7 0 15 -
Mean of W = 0.80 O Mean of W = 0.17
Q
10k Deviation from SM: o DeV|at|on from SM:
Ng = 9.2 é 10 ng=16
Deviation from BSM: 2 DeV|at|on from BSM:)
n,=0.1 t n,=05.8 '.
True model excluded!
8? 0.5 0 15 2.0 05 * 10 5 5.0
*W (x 10%) W (x 10%)

SM BSM model



PDF contamination: summary

 BSM data in PDF fit:
> At best: BSM data flagged and excluded
> At worst: BSM signal absorbed by the PDF

 Consequences of PDF contamination:

> New physics is hidden (model can be ruled out)

= Possible solutions?

23



First solution

Bridging dataset “blindspot”

[Hammou et Ubiali, 2410.00963, accepted in PRD]



Synergy of high and low-energy data

Adding low-energy dataset constraining the large-x region

Excessive antiquark PDF flexibility in FTDY data weighted
large-x region: 5

- Il Unweighted
. Weighted on FTDY data

= Accommodates real data and

4
BSM pseudodata SSM data flagged
= Allows contamination T 3t
S
<5l

Including low-energy large-x data:

| - . 1k
| » Constraint large-x region _- -
\* Safe from BSM effects 0

FTDY HM DY HL-LHC DY

25



Future low energy observables

Presentation of the future DIS programmes

| Electron lon Collider }

et /e projectiles

proton, deuteron and heavy ions
targets

Hosted in Brookhaven

Planned for 2030s

Probes large-x, low-energy

Forward Physios Facilty )

“Neutrino lon collider” at the LHC

v/ U projectiles from proton beam

proton, neutron and other nuclear targets

FASERr and SND@LHC already running

Proposed expansion for HL-LHC run
(FASERv2 , AdvSND, FLArE)

Probes large-x, low-energy

Constrain large-x antiquarks




EIC, FPF and HL-LHC kinematics

Kinematic coverage
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Ratio to Underlying law

Flagging the BSM data

ud + dd luminosity

vs =14 TeV

1.0 = — -
0.9 -
0.8 A

—— Underlying law

~_ ] Current data, My =13.8 TeV (68% c.l.)
0.7- EIC + FPF, My = 13.8 TeV (68% c.l.)

FPF, Myy =13.8 TeV
0.6 - EIC, Myy =13.8 TeV
101! 10°

103

prob. density
O O
(@) (00)

<
1N

I
N

0.0

Impact on the PDF contamination

[ Impact on fit quality }

CC DY HL-LHC (FPF/ EIC)

Ng
-2.8 0.0 2.8 5.7 8.5 11.3
1 Standard Model
B -~ 1 My=13.8 TeV
.. My=13.8TeV + FPF
i D My = 13.8 TeV + EIC _
, BSM data
N flagged
N
N
N
[
0 1 2 3 4 5




Recovering the signs of new physics
BSM data versus SM theory predictions

CC DY HL-LHC ratio over SM predictions

1.3

- BSM signal / OA'SM ® fsm

— BSM signal / OA'SM ® fEIC+FPF

Opsu @ Ly = 0511 @ L psvi—piased

— BSM signal / osy ® foy
1 Statistical uncertainty

1 . - = SM prediction

Opsy @ Ly F 05y ® L EIC+FPF

BSM deviation
visible

My, : 13.8 TeV

200 1000 2000 3000 4000
- m, [GeV]



Shift of the contamination threshold

From the fit quality

Not a complete solution:

Smaller deviations can still be
absorbed

= risk at higher BSM mass

Reduction of the “blindspot™:

HL-LHC CC DY 14 TeV (EIC + FPF)

Ng
15 -2.8 0.0 2.8 5.7 8.5 11.3 14.1
1 Baseline
- 9 My,= 19.5 TeV
1.0} 1 My=17.4 TeV -
i My= 13.8 TeV
0.8
o | < New Threshold
% -
S 0.6 =
o
O
0.4
<= QOld Threshold
0.2F
0.0L— -G
0 1 2 3 4 5 §)
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Projection data / SM predictions
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- = SM prediction
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Ratio to SM PDFs

Shift of the contamination threshold

Impact on PDF luminosities

ud + du luminosity

vs =14 TeV
1.0 1 —— —
0.9 - N\
0.8 - B
SM PDFs
079 =1 My =13.8 TeV (HL-LHC) (68% c.l.)
My = 19.5 TeV (HL-LHC + EIC + FPF) (68% c.l.)
06 - My =17.4 TeV (HL-LHC + FPF)
My = 15.9 TeV (HL-LHC + EIC)
101 102 103

My (GEV)
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ud + dd luminosity

vs =14 TeV
SM PDFs
My =13.8 TeV (HL-LHC) (68% c.l.)
My =19.5 TeV (HL-LHC + EIC + FPF) (68% c.l.)
My =17.4 TeV (HL-LHC + FPF)
My =15.9 TeV (HL-LHC + EIC)
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Second solution

Simultaneous fits of PDFs and SMEFT

[PBSP, 2402.03308, Eur.Phys.J.C]

[PBSP, forthcoming]



Simultaneous fit of PDF and new physics

Separate versus simultaneous fits

Separate fits | | Simultaneous fits |

PDEF fit:

({8}, {c = 0}) = PDF({0}) ® 6({c = 0}) T({0}, {c}) = PDF({0}) ® 6({c})

> 5 (e
N\ Sourceofbias

» (0,¢)
SMEFT fit:

1({6 = 0). [¢}) = PDF({0 = 8)) ® &({c}) (Removes assumption-based

=+ C




Simultaneous fit of PDF and new physics

Presentation of the tool: SIMUnet

Input Hidden Hidden PDF Convolution SM SMEFT
layer layer 1 layer 2 flavours step Observable Observable

il
)zgl) % f’}%y‘ \

27WH‘HwJUﬁN4”wm u“MmUﬂ“:"  e\ ,“]{/h‘
[ SIMUnet: | A N\= =/ L)
’ | YO AN NV s

¢ Open-SOU rce tool: N ¥ "
github.com/HEP-PBSP/SIMUnet : M
[PBSP, 2402.03308] f' G h(l)

/ A \ O\
V / aN N\
4 /
” N\

—C1—

* Fits PDFs and WC | . v N
simultaneously | s -

Extra layer:
SMEFT

[Iranipour et Ubiali, 2201.07240]

e Performs contaminated
PDF fits

NNPDF
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http://github.com/HEP-PBSP/SIMUnet

Number of replicas

SMEFT marglnal dlstrlbutlon

Application to the Drell-Yan sector

Dlsentangllng PDF contamlnatlon

PDF marginal distribution }

140
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N ~ @) 00 o N)

) ) ) o o o
| | | | |
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[PBSP, forthcoming]

| —— ud + dd luminosity
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_ ) ya
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1.0 1.5 2.0 101 102 103
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PDFs for new physics searches

SMEFT only fit
(True PDF)

x Impossible

SMEFT only fit
(Contaminated PDF)

xWrong

Simultaneous fit
(ho PDF assumption)
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Limits of the simultaneous fits

e Jechnical limits:
> Can only fit linear SMEFT corrections (issue with Monte Carlo replica method)

> Working on an alternative bayesian method

e Fundamental limits:
> More difficult than PDF fit
» Correlation between PDFs and SMEFT?

> Risk to absorb error as SMEFT signal
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Summary and outlook

( " You can contact me at:
| eh651@cam.ac.uk "

e Signs of W got fitted away in PDF parametrisation

> Missed new physics
Thank you for your

> Exclude true underlying law 'A attention!

* Bridge the dataset “blind spot”:
> Add precise large-x low-energy datasets into fits: FPF + EIC

> Pushes the PDF/BSM mixing threshold toward higher energies

 Simultaneous fits of PDFs and SMEFT:
> Fitting simultaneously PDF and new physics: SIMUnet tool already available
> Ongoing study on real jet data [Greljo, Hammou, Merlotti, Ubiali, forthcoming]

> Developing a bayesian framework Costantini, Moore, Mantani, Schutze, Ubiali, forthcoming (PDF)]

‘Hammou, ter Hoeve, Shutze, in progress (SMEFT)]
39
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PARTON DISTRIBUTION FUNCTIONS  f; (<z,12)

"~ Perturbative QCD
i Qi( _ df sz E’ (t) Pz'g %, as(t) 5 gj (é’, t)\ Dokshitzer - Gribov - Lipatov - Altarelli - Parisi
dt g(x,t 211' T qq gy E’ (t) ng %,as(t) g(g, t)/ DGLAP evolution equation

® |Impressive progress in amplitude computations leading towards solution of DGLAP evolution equations up
to NSLO in perturbative QCD, plus NLO-coupled QED. Many ingredients made available, some still missing

= 4-loop DGLAP Splitting Functions Py to evolve PDFs
non-singlet - large nr limit (NpB 915 (2017) 335; arxiv:2308.07958]
- smalll-X [uHep 08 (2022) 1351 and large-X [Hep 10 (2017) 041] lIMItS
- lowest 8 Mellin moments wHep o6 (2018) 073]

singlet - large nr limit (neB 915 (2017) 335; arxiv:2308.07958, arXiv:2310.01245]

- smalll-X [Hep 06 (2018) 1451 @aNd large-X [NPB 832 (2010) 152; JHEP 04 (2020) 018; JHEP 09 (2022) 155] [IMItS

- lowest 5 (10) Mellin moments [pLe 825 (2022) 136853; ibid. 842 (2023) 137944; ibid. 846 (2023) 138215]

= Deep Inelastic Structure Functions (hard scattering coefficient functions for DIS)

- DIS NC (massless) nps 492 (1997) 338; PLB 606 (2005) 123; NPB 724 (2005) 3]

- DIS CC (massless) ines 813 (2009) 220]

- Massive from param. combining known limits and damping functions [nee se4 (2012) 399]




New physics scenarios: W

Consideration of different masses

% 1 25 B 1 1 1 1 1 1 _l UV/SM_
o R
O

— 1.00F -
> e
=

S —_I—I_;l—._

U O 75 C 1 1 1 1 — | 1 1 i
> I I I I I I I

Db 1.25} —— SMEFT O(A™2) /UV =
2 b e T SMEFTONIIWY
= 1.00 M — [ | -
= T -
9 0.75} -

500 1000 1500 2000 2500 3000 3500 4000
MI\) [GeV]
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New physics scenarios: Z

MZ/ — 14.5 TeV

—— SMEFT O(A™2) /UV
—— SMEFT O(A™4) /UV

M, [GeV]

500 1000 1500 2000 2500 3000 3500 4000
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PDF fitting: selection criteria

Exclusion of incompatible datasets (NNPDF criteria)

Two criteria: , . |
X =D —=Tg)" -V, (D—Tg,)

. xz—statistics:

~
excluded
J
2
 nstandard deviation: _ y Al 1
~ ~ Ny = —"—
|\ n_ > 2 =) excluded 0,2

\_ J
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Constraints from current data _

* New physics scenarios

compared to constraints at
95% CL

Y (x10%)

/

3
® Y =0.00025

2
® Y =0.00015

1
/.%\%

W= 3e-05 W =8e-05

HL-LHC projections, \/
— 2103.10532

-1
Benchmark points
® v
A W
-2
—2 -1 0 1
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Impact of contamination: fake deviations
pp = WTW~ (SM)

( SM predictions with: 0 —
{ 106 $® Data
e Contaminated PDFs (red) 2
; 105 X /Ngat = 2.194
\ ' a ny = 3.044
\_ * True PDFs (black) = o0 .
C : 103
= Fake deviation in other sectors -
Also seen In: Lol
WH, WZ, ZH production E 1.0 BREES 6 g 3 Ee - t
23 0.8 |
HL-LHC Projections |

500 1000 1500 2000 2500 3000 3500 4000

* Mww [GeV]



List of deviations

HL-LHC Stat. improved
Dataset X2 /Mdat Ne X2 /Mdat %
WTH 1.17 0.41 1.77 1.97
W—H 1.08 0.19 1.08 0.19
W+Z 1.08 0.19 1.49 1.20
W—Z4 0.99 -0.03 1.02 0.05
/H 1.19 0.44 1.67 1.58
WTW = 2.19 3.04 2.09 4.31
VBF — H 0.70 -0.74 0.62 -0.90
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SIMUNET: INPUT DATA

32/36

Exp. Vs (TeV) Observable L (fb~1) mngu Exp. +/s (TeV) Observable L (™Y nga.
LEP 0.182 doww /dcos(Bw)  0.164 10 LEP 0.250 Z observables 19
LEP 0.189  doww/dcos(fw)  0.588 10

LEP 0.196 B(W — 1~ 7;) 3 3
LEP 0.198  dow/dcos(fw)  0.605 10

LEP 0.189 olete” —ete) 3 21
LEP 0.206 doww /dcos(Ow)  0.631 10
ATLAS 13 dé o vgmy 86 s A3 LEP 0.209 a(®) (Mz) 3 1
ATLAS 13 do(Zj5)/dAd;; 139 12
CMS 13 dd‘wz/de 35.9 11

Exp. Vs (TeV) Observable L (fb™1!) ng.
ATLAS and CMS 7 and 8 BE—pt+ 5 and 20 22
CMS 13 wH 35.9 24
ATLAS 13 UH 80 25
ATLAS 13 HH—Z~ 139 1
ATLAS 13 s 130 1
Higgs signal strength SMEFT only
® Deep Inelastic Scattering
| v Fixed-Target Drell-Yan ° © e °o 4 o
107 4 4 Drell-Yan Rapidity Distribution R T
1 <« Drell-Yan Mass Distribution o o 0® 0® 6% o2 o8 o8
»  Heavy Quarks Total Cross Section 0’ .0. .'. .0. .0. e’ o®
1 Jet Transverse Momentum Distribution o .0. 0.“.0. " o8
106 4 Drell-Yan Transverse Momentum Distribution A A o®a® ®
1 © Heavy Quarks Production Single Quark Rapidity Distribution ..' ‘g‘\ °
1 * Heavy Quarks Production Rapidity Distribution o°® >
| ® Jets Rapidity Distribution 0° .“. "." ".'?:)ho r .::‘~.’ ‘.
5 ® Dijets Invariant Mass and Rapidity Distribution ".‘ " ob¢0 ;::‘ .:‘
10 1 ¢ Photon Production ‘ 0‘“ ‘:°A ‘. .o‘ ®
1 O Black edge: New in NNDPF4.0 :‘o . ‘if 00 g“...:.
c it .3" el i
N> A A AA‘s‘A “A: } A‘ !.1:1‘
© LR Amm‘m..ﬂmwmmﬂ Sampciirpihonneeniuseny
~ °
O _ Ofngﬂ u‘ouf;¢\h vfs uﬂ \Ab\A!;QAQx‘AhA~0: : : : : :
103 - oXAAuSAAuﬂAAmAn‘SAAuﬂAAW‘A AAép' ; ; i * ; i
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P e <o
| SRF e § 3138 ..
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101 3 [ .::{é% : .o. ‘
] e ® obowes o °o0 o o o
] omese 200 9® op ° @ = ° o
W@ 00000 00 o H H o o o
1074 1073 1072 10! 109

Di-boson SMEFT only

Total of ~ 5000 input datapoints, some

constraining only SMEFT, some only
PDFs, some both SMEFT & PDFs

+0(4000) data from DIS, DY, jets, di-jets, W and Z production, Z pT - PDF only



Simultaneous fit of PDF and new physics
SMEFT operators implemented

40 operators implemented

e Observables:;

>

>

top sector
diboson
Higgs
Drell-Yan

EW Precision Observables
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C Col
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Higgs

1,1

Gtw  Ct@ cgt Cit CQ’ g
Ctz  Cqt  CQu Qe “Qd
8 8,1 1,3 1

Cot  €Qd  CQq €Qq Cqt

(3)
C,Q CyoD Cil. Cpu Cypq

_ 3 _
CfoQ) CoW B Cc(pl) Cod Cypq

} r— EWPO (3)\

1
COu
1
Cat

1

Cut

n -

CWWW




SMEFT PCA results

FIM eigenvectors and SMEFT operators

Eigenvectors

FIM Eigenvalues

Bl Negative
B Positive

4k a Y
\ | 4 w |
1Y Y AR an Y
L4 L 4 L 4 v L[4
o a ‘.
v L "
Ak ‘- an
\ | 4 " w
4 P -
" " w
A ‘. an a
\ | 4 " v v
Olg3 Olgl Oed Oeu Olu Oold Oqge
SMEFT coeffs
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3 - 1
Cot £t Gz

.l Imm@_ i,

-5 0 —1 0 1 —2 0 2
® |n the quad ratic SMEF f|t ngerved digagreement Let’s consider a simple scenario: 1 operator, 1 datapoint
: _ 2
b.etween MC m.ethod and B.ayeS|an method. Very e (0(0) = 0ep)” ey =1 = [cc]
different posterior (hence different CLs) 60°
T A
e Study of MC versus Bayesian method based on
nested sampling for PDF fits and SMEFT fits
[Costantini, Madigan, Mantani, Moore arXiv:2404.10056] s 3
, >
o
® Towards a general Bayesian methodology for S —

simultaneous fits [Costantini, Mantani, MU, in progress]


https://arxiv.org/abs/2404.10056

Ratio to Consevative fit (Fit B)

Study of other sectors (real data)

Closer look at the gg luminosity tension

Top sector |

gg luminosity
Vs =13 TeV

71 Consevative fit (Fit B) (68% c.l.+10)
7 Full fit (Fit A) (68% c.l.+10)
==, ttbar sector impact (Fit E) (68% c.l.+10)

=
N
1

[
[

=
o
1

O
©

O
o0
1

102 103
Mx (GeV)

-
o
=

Jet sector |

gg luminosity
Vs =13 TeV

71 Consevative fit (Fit B) (68% c.l.+10)
N1 Full fit (Fit A) (68% c.l.+10)
== inclusive jet impact (Fit D) (68% c.l.+10)

=
N
I

=
-
I

Ratio to Consevative fit (Fit B)
_CD =
(o) (@)

0.8 -

In progress

My (GeV)
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Application to the jet sector (real data) i erogess

}/ PDF Fit

| SMEFT Fit |

gg luminosity
Vs =13 TeV

7/, Consevative fit (68% c.l.+10)
1.2 4 == Full PDF fit (13 TeV jets) (68% c.l.+10)
== Simu fit (13 TeV jets) (68% c.l.+10)

+
Y
()] -
3 1.1
-
©
>
A
c 1.0 -
o
@)
o
-
o
= 0.9 -
©
a'd

0.8 -

95% CL Fixed-PDF top basis
95% CL Simultaneous top basis ' T T T T ' 1]
° P 10! 102 103
M x (GeV)

4-gquark operators
(first two light families)
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