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Why OAM at small x?



Why OAM at small x?

® Current proton spin budget does not include OAM
— No experimental data related to OAM!

(see Bjoern'’s talk)
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Why OAM at small x?

® Current proton spin budget does not include OAM
— No experimental data related to OAM!

(see Bjoern’s talk)
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10 3 - Current polarized DIS data:
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OAM in QCD
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OAM in QCD
Kinematics
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OAM in QCD

Kinematics

L =1w*
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Classical Structure

QFT
L /dzm I(7,8) K(7L)

l “Moment amplitude”
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Small x evolution of OAM



Small x evolution of OAM

e Can evolve I(¥ |, s) in energy s
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Small x evolution of OAM

e Can evolve I(¥ |, s) in energy s
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® Result: OAM just as important as helicity PDFs!!
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Measuring OAM



Measuring OAM

(see Yoshitaka’s lectures)

® Need two transverse momenta for OAM 1 l_yl X EL
— Dijets!
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Measuring OAM

(see Yoshitaka’s lectures)

® Need two transverse momenta for OAM 1 l_yl X EL

— Dijets!
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Measuring OAM

(see Yoshitaka’s lectures)

® Need two transverse momenta for OAM 1 l_yl X EL

— Dijets!
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A = p1 + po Angular correlations
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can access OAM!I

Hatta, Nakagawa, Yuan, Zhao, Xiao (2017)
Bhattacharya, Boussarie, Hatta (2022)
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Elastic dijets

BM, Kovchegov ‘24

e Spin asymmetries
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* PT symmetry determines which observable is more realistic

do =PGRS,

DSA contains

—— DSA
leading amplitudes do ~NQO,NQ Gy, ...

SSA contains “exotic”
sub-leading amplitudes

—_—) A~ IMN® 0,0 ® O, ... x

9



Elastic dijets

e DSA in correlation limit;: TT term
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Polarized observables

* Unpolarized observables dominated by eikonal contributions
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* Polarized observables dominated by sub-eikonal contributions
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Polarized propagators

e Sub-eikonal vertex sandwiched between semi-infinite Wilson lines

(LCOT approach)
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* Polarized dipole amplitudes
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OAM operator

* (zeneric OAM operator Ji, Xiong, Yuan "12 (1207.5221)
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Polarized dipole amplitudes

* Impact-integrated polarized dipole amplitudes
appear in calculations
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* For OAM, need first x,-moments (moment amplitudes)
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OAM distributions at small x

* OAM distributions can be written in terms of the
regular and moment dipole amplitudes
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* Compare to helicity PDFs at small x
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Moment amplitude evolution

* Large-N. evolution equations
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Mixing with “regular”

polarized amplitudes!
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(cf. polarized DGLAP)



