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Outline:

« DSSV update — not just yet!
« T-odd helicity observable at EIC
« Spin content of the proton at NNLO and beyond



Towards DSSV update



e goalis to be as global as possible. For example,
for RHIC Ag probes:
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« STAR dijets:
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T-odd helicity observable at EIC

M. Aicher, A. Schafer, WV



« A, for single-inclusive process:
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e however:
Ap ~ Sp - (ﬁf_ Xﬁr}et)

o P even
(hadron) “T-odd”

A = Asin¢ + Bsin(2¢)




e Born diagrams for ep — eh.X:
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 T-odd effects need absorptive part
- loop corrections
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o for partonic process 7*(q) +b(p) — a(p’) + X :

AH;;Q = /dPS (|/\/l+|i,/(b% a) — \M‘\fw(b% a))

e obtain loop results by crossing 1-loop corrections for
ete” >~ > qg+q+g

Korner, Melic, Merebashvili
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Phenomenology for EIC:

J dzdzdé sin(ne) - ngﬁ;ﬁg 3

(sin(ng)) =

J dzdzdé g dQdedﬁ:ngb
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DSSV

mostly up-quark and
valence dominated

little Q2 dependence
of <sin®>
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Spin content of the proton
at NNLO and beyond

D. de Florian, WV



Jaffe-Manohar sum rule: ,

S = SAN(@) T AGQY) + L(Q*) + L,(Q?)

1
Define: Af,(Q?) E/ dr Afq(z, Q%)
0

Ny

AB(Q?) = Y (A (Q7) + Af2(Q%)

1=1

AG(Q?) = Afy(Q7)



Evolution equations:

dAf,(Q?%)
d{né = X APu(0.(@%) M@

AP, = a,APY + 2APY + a2 AP + O(a?)

/ I N

Ahmed,Ross Mertig, van Neerven Moch, (Rogal),

Altarelli,Parisi WV Vermaseren,Vogt

Orbital angular momentum: evolution only known to LO,
but evolution of L,(Q*) + L,(Q?*) constrained by sum rule

Oy dlnas(QQ) _ 5(@9)
s = E J1ln Q2 = a. — _60as — 616L§ _ B2a§ + O(aésl)




dir APy + APy,

AP%% AP%%

Flavor singlet sector:
d A\ [ APsy 2NjAP, AY
dn@?*\ AG | \ AP, AP, AG

where
APss, = AP, + AP/ + Ny (AP, + AP

W_J

vanishes to all orders




Mertig, van Neerven; WV;

What's known (|n M_S) Moch, (Rogal),Vermaseren,Vogt
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Not really surprising: Altarelli, Lampe ‘90
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APEZ — —2Nf A Aqu
from known Ang) obtain
1 461
APE) = —2N; Cp [%7031 - %CFCA + 6—230%

41 107 13

single anomalous dimension controls all evolution:

dAY(Q?) B 2 2

Tmgr — Alen(a:(@7) AD(@T)
1a@QAC@QD)] AR (0.QY) o
dlIlQ2 - 2Nf AE(Q )

straightforward to solve analytically
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see also Altenbuchinger, Hagler, Weise, Henley



gluon spin:
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Non-singlet:

AP%% — AP@'%

AP%%

AP%% —

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



Polarized case: de Florian, Wv
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Conclusions:

e DSSV upgrade in progress
 T-odd observables opportunity at EIC

e Evolution of proton spin content at higher orders



