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* Mass = Higg
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Higgs mechanism Dynamics of gluons
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Mass =~1.78x1026 g
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Trace Anomaly of QCD
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 GFFs are the hadronic (quark/gluo
momentum tensor and are distributic

 Connected to global properties

A, ,(t) ~ momentum of partons via lim

t—0

Jq,9(t) = (Agg(t) + Bqg(t))/2 ~angula

D, ,(t) =4C,,(t) ~ pressure and shear forc
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 Understanding hoy
* Distribution of this “ma

* Gluons are electrically neutral,
before
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e Distribution o

* Gluons are electrically ne
before

Probing Proton’s Inner Mass Dens
with a Small Colour Dipole: J /i

-First determination of gluonic GFFs from data

-Sensitive to gluonic structure of the proton
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Determining the gluonic gravitational form factors of
the proton
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* In the M-Z model, ¢
cross section: (LQCD)
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Cross section:

2 = 2D(— 2 ~
e O AR b Dltokinshalls o
647 (s — m3)? A2%(0)
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e In the M-
Cross section:

647 (s — m%,
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* Parametrise GFFs and perform a 2D

.- C4(0) and A4(0) = (x),4-> CT18 Glo

2D approach allows the unknown parameters
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~—~ J/¥ =007 using M-Z approach
J/V — 007 using G-J-L approach
“ Lattice

DISCLAIMER: Anjelo Narendran has given me his consent for that joke.
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Meziani, 25™ International Spin Symposium 2023
"The Proton Gluonic Gravitational Form Factors"
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* Muon channel:
* Pressure and sheat

* Plans for future SoLID (
experiment: near-thresholc
* Ultra-high luminosity

* Hopetully will complement EI
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