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* inQCD: Ag(z, 1), Ag(z, 1)

e DGLAP evolution:
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1 S = SAR(QY) + AG(QY) + Ly(QY) + Ly(@)

Jaffe, Manohar; Ji, Hoodbhoy, Lu; Ji, Yuan;
Wakamatsu; Chen et al.; Lorce et al.;
Hatta

in terms of helicity PDFs Aq(z, Q%), Aq(z,Q?), Ag(x,Q?):
Ny 1
ARQ) = 3 [ e (Male, Q%) + At @)

AG(Q?) = /O dx Mgz, Q%)

from now on, consider only 15t moments

(obvious connection to small-x)



total orbital angular momentum: £ =L, + L,

S = SAN(Q) + AG(QY) + Ly(Q?) + Ly(Q?)

1£(Q7)  1dAS(QY)  dAG(QY)
7 dm0o® 2 dnQ?  dlnQ?

general structure of properties of orbital part clarified in

Hatta, Yoshida JHEP 2012

Hatta, Yao arXiv:1906.07744

Boussarie, Hatta, Yuan arXiv:1904.02693
Courtoy,...,Rajan PLB 2014

evolution of individual L, and L, only known to LO



Evolution equations



dAa(Q?) _ O
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b
AP, = a,APY + 2APY + a2 APY) + O(a?)
Ahmed,Ross Mertig, van Neerven ‘\Moch, Rogal,

Altarelli,Parisi WV Vermaseren, Vogt

2
dlgﬁjgg ) = BEZS) = —foas — fra; — Baa; + O(ay)

11 2 34 10
Bo = ?CA_gN ) B = gczl—?CANf—QCFNf,




to disentangle evolution equations, introduce:
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and
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then:

d Ag) (Q?
dqan(2 ) — APD(0,(Q7) ACN@QP) , (A= V)

d AY B A Ps s 2NfAPqG AY
dn@?*\ AG | \ APg, APgsc AG

where: APY) = AP; — APY + Ny (AP, — APY)
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vanishes to all orders

APEZ



e.g., Aas = Au™ — Ad" evolves with APT

S'LLAG'S — <PaS’ (a7u75u_cj7u%d) ’P75>

Bjorken; Kodaira et al.



Singlet case



from now on, focus on singlet:
d AY] B A Ps s 2Nf APqG AY]
dn@?*\ AG | \ APg, APsc AG

APsy = Ny (AP + APY)




Altarelli, Parisi;

3 : . Mertig, van Neerven; WV,
what's known (m MS) ] Moch, (Rogal),Vermaseren,Vogt
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not really surprising: Altarelli, Lampe ‘90
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recall
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evolution equation becomes:

d AY APss(as) 0 AY
dn@* \ Ac ) —an-a- APss(as) —ﬁ(ais) AG

write in terms of

AT(Q") = as(Q)AG(Q?)

d AY B APsyx (as) 0 AY
dnQ? \ AT | —an; APss(as) 0 AT

* single anomalous dimension controls all evolution

e straightforward to solve analytically
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from known APg) obtain

1607 461 63
AP = —2N; APS) = —2N;Cp [1—2031 — 5 COrCa+ 50k

41 107 13
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gluon spin:

2
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IAG(Q?)] will in general rise as 1/a,(Q?)
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“fine-tuned” input AG(Q?%) ~ —0.1
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Non-singlet case



AP%% — AP@L%

AP%%

AP%% —

P> # P generates strangeness asymmetry S # S
Catani, de Florian, Rodgrigo, WV
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