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Orbital angular momentum

Large contribution to nucleon spin ==sssm) relativistic nature of the system
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Responsible for most of spin asymmetries =) fine structure and spin-orbit correlation
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Angular momentum

Quantum mechanics
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Quantum field theory

JhoB (x) = L“O"B(a:) - S“O‘ﬁ(ar) L”C"ﬁ(x) = pOTHB (x) — xﬁT“o‘(x)

Poincaré covariance

0, JHP(2) =0, 0,T"(x)=0  om— TlePl(z) = — 0,81 ()

Absent in GR



Canonical, kinetic or Belinfante?

Canonical (Jaffe-Manohar)

T (x) = Pla)y" L 0" (x)

(> Kinetic (Ji)

& Belinfante

T (z) = TH (x) + OGM (), G (z) =0
superpotential
JEe () = JHoP (z) + O\[2*GMF — 2P G
= 2Ty — 2 Thg e Ti)

(z) =0



Energy-momentum tensor

Matrix elements p=" ;p , A=yp —p, t = A?
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Energy-momentum form factors

Mellin moment of twist-2 vector GPDs (', s"ITTH(0)|p, s)

/dmmH(m, E1) = A(t) +4€2C (1)

[3i (1996)]
/dsr:scE(:U, £,t) = B(t) —4€2C(t)
Poincaré covariance ¥, ' TN 0)|p, s) = —iA(p', 8| S#P(0)p, s)
D,(t) = —G?q (1) [C.L., Mantovani, Pasquini (2018)]

No contribution to AM from  ('(t)

(which contributes to pressure ...)



3D distribution in Breit frame

Lorentz factors Initial '  Final ¥
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3D distribution in Breit frame

Kinetic OAM
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3D distribution in Breit frame

Kinetic OAM
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Link with other 3D distributions

Naive distribution
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Polyakov’s distribution [Polyakov (2003)]
[Goeke et al. (2007)]
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2D distribution in elastic frame
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2D distribution in elastic frame

Kinetic OAM
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Scalar diquark model

A? =am? + (1 —2)m? —z(1 — 2)M?

Diquark Quark Nucleon



Scalar diquark model
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Scalar diquark model
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Scalar diquark model
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Scalar diquark model

L / ~
0.04- ;,
L , \\
b_L (Jgel)
0.03r
- bJ_ (JzBel)mono
T; 7 D N b {(Jelquad
K
= _
~, 0.01F
0.00{ B ==
i : ’r' \
1 g
v
-0.01- ';‘ /' Missing in [Adhikari, Burkardt (2016)]
0.0 | | | | 0.5 | | | | 1.0 | | | | 1.5 | | | | 2.0

b, (fm)



. Because of spin, the EMT is asymmetric

AM can be defined at the distribution level

. Pay attention to contributions with vanishing integral

. Longitudinal AM does not depend on target momentum
«  Scalar diquark model shows large OAM contribution

. Polarized light ions (e.g. @EIC) offer many interesting opportunities!
> Flavor dependence
> Nuclear medium modification
> Higher spin
>



Nucleon mass and pressure decompositions [C.L. (2018)]
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Spatial distribution using total Belinfante EMT in Breit frame [Polyakov (2003)]

[Goeke et al. (2007)]

> Extension to quark asymmetric EMT and LF formalism underway !

Cf. A. Trawinski’s talk on Tuesday
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Nucleon mass decomposition
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