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1. Spin in QCD: Leading and higher twists.

2. Resummation: where it 1s possible and mandatory?

3. Generalized GDH sum rules and BG duality: role of g
4. k—dependent functions; models for resummed twists.
5. Conclusions
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2. Write the (Borel) dispersion relation (with respect to s =

Q*(1 — z), which is a natural scale of higher twists)
3. Take the ansatz for spectral functions which includes RESO-
NANCE contribution below the threshold defined by DUALITY

interval and leading perturbative one above that threshold.

p(s,Q%) = 0(s — sp)p” HQ?/(s + Q%)) + O(s — 5)p" (s, Q%)

so that
so(M?) 2
[ (p"(s) = p7(s)e™ M ds = 5 an
Smin
4. Put Borel parameter M — oo (higher twists corrections disap-
pear) and assume the finite limit of duality interval — BG duality.

(p"5(s) — p""(s))ds = 0. (3)
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Problems in factorization at low p7 - no hard subprocess at Born

level.
Solved long ago in DY ( )- Integration
over transverse momentum provide, due to geberalized optical the-

orem the effective “propagator”’. SIDIS -analogously ( )
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Spin-dependent SIDIS - weighted integration over pr7:

(
ATLWMV(Q27 iEB, Z) —

P1P3
/ d4p35(p§)(p3n)5(plq — 2)AWH(p1,p3,q), (8)
where n 1s the reference transverse vector - well defined EM GI

result

. Mz gh ST
ATV (2. 3, 2) = TR (gg)z (z)(aij[luey]nspl .

pheoan 4 g ehmSPL _ GheVEan _ v eltdspry - (g)

n - plays the role of ET direction in calculation with standard
Collins function: Tr[p1Sy5v psiy”] — [p1Svsv*pskr~yY]. This
does not change the azimuthal asymmetry as < do(p37) >—
< do(py)cos(dp, — dpn) >= cosoy, < do(¢py,)cos(¢y,) > +sinoy
< do(¢yp)sin(¢y) >. However : Attempt to fix pp - singular
cross-section (suggests the correct experimental procedure).
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Higher moments in FPp (for simplicity unpolarized DY):

(PT)Qn ~ MM

WHYM(M? zp) = [ d*qd(q> — M?)WH (py, pa, q)(qn)*™

~ M2m%a1a2 (11)

where a are the Taylor coefficients of twist-resummed quark cor-
relators in hadrons - Not seen in DIS! Determine the p7 shape ab-
sent in inclusive processes. Hadronic analogs of non-local quark
condensates ( ), Ansatz
for higher twists RESUMMATION, Specific problem - analytic
continuation to pseudo-Euclidian space.

Coordinate space counterparts of £7—dependent distributions

1
§i(2) = piédyemmy%(% M?2%) =

n

o e
> an(M22%)" [ dye'"Pqy(z),
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The finiteness of all moments - requires cross-section to decrease

faster than any power of Pp- natural explanation of exponential
dependence. Intuitive picture of TMD persists.

Non-local quark condensates - eliminate the non-physical singu-
larities ~ d(x),d(1 — z) of pion light cone DA ¢(x) in favour of
peaks of finite width.

Resummed quark correlators - eliminate the non-physical §(k#)
dependence of the cross-sections in favour of finite width.

TMD - analog of quark-hadron duality.

Meson spectrum - real Breit-Wigner form cannot be deduced
from QCD - requires infinitely many condensates.

However - averaged quantities (masses, couplings) are well de-
scribed.

TMD - averaged description of k7—shape may be justified. The
full form requires twist resummation procedure.
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