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PV DIS provides a comprehensive probe of QCD
beyond the parton model & possible
deviations from the SM EW sector

Michael's slogan
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For deuteron:

A~ j d4zein<U(z) yu(z)d (0) yd(0)>



Factorization

Kinematical HT:
target massorr.

I
+

Coefficient functions Dynamical HT
HT distributions
+
Generals:
Story of HT is well known for polarized structurgnttions in 0S Talk by Alexandre

. . . _ Nachtmann '73
Account for finite mass of the target: induce kiraital HT corections Georgi, Politzer 74

Construction of the complete basis of tedsbperators Jaffe, Soldate '80s
Ellis, Furmanski, Petronzio’80s

Balitsky, Braun '89

Choice is driven by good transformation propeniast. conformal group (if one is interested

in subsequent evolution) See. e.q.. Braun et al ‘09



Target mass corrections
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2-3% uncertainty contribution at lo@®?

Talk by Tim



Coefficient function

Calculate the coefficient functions of the conttibg HT oper#ors to the amplitude using EFP

or BB formalisms _ .
Michael and Piet’s talks

Get an estimate on HT contributions to variouscstne functims via IRrenormaloranalysis
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E.g., HT inF,
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Dasgupta, Webber'96
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= 001 Fignre 4:  Renormalon prediction for wha(r) using the LO GRV [27] parametrization (solid line).
The data points taken from Ref. [28] correspond to the NLO analysis, which provides the best
fit of the higher-twist corrections. However, to be consitent within the renormalon approach
the parton distribution sets nsed for the renormalon prediction have to be LO. The dashed line
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as in [7]. The dot-dashed line shows the original prediction of [7], obtained using the MRSA
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Ref.[28] hep-ph/9706534



Matrix elements

Estimate magnitude of matrix elements of HT opesatta UVrenormalongwill match into
IR renormaloranalysis above, but will provide info on what opgerato evole)

’ FL(‘I‘: QQ] 1 . . N i o . i .
See, e.g., Beneke’s Phys. Rept. 2 s = @/d&d& [Cf.ﬂ-f-él-.fz) Ty(ér, &) + CT (1,61, &) 'Tvt_&-f-z,l}
o . e | o a
(N(p)|Os(v,y)|[N(p))(p)=2p-y f dé1dgp eV IO Ty gy & ), Os(v,y) = 5ats V(Y)Y 1 59sG™ (vy)Y(—y),
(N(p)|O7(v,9)IN(p)) (1) = 2(p - v)? f dgydgy e 1ol T (g) & ). Or(v.y) = ¥(y) Y’ D g.Gap(vy)(—y).
(1 Y o
I5(81: &) jq.aiv. = (—K){ = | 1+ = | F(&) 0(& — &) + (&1 — &) p 0(£1)0(S2)
o1 o1

ﬁ' - 3\ ” \ P "\ 7 “ ;- "\
Tr(€1,62)1q aiv. = 2K {ﬁ F(&1)0(& — &) + (& = 62)} B(£1)0(&2).
1

Reduction of higher twist effects with inclusionMf..NLO corections to coefficient function
Johannes’ talk
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Matrix elements, cont'd

Model estimates (hierarchy of matrix elements) Christian’'s comments

Two NP scaleshiadronicandchiralSBscale) provide typical magnitudes for two sets of
operator matrix elements

(@Diw)~miw w)
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In agreement with phenomenology

F ~ (Iargecoefficiert)<tﬁ D’ ¢>
F, ~ (smallcoefficiert)<tﬁ D’ ¢>

Lattice (within sight?)



Deuteron

A~ j d4ze“*X<U(z) yu(z)d (0) yd(0)>

- é@(z_) y,u(z.)d )y, d (0)>

Twist four is leading azerothorder in perturbation theory
Corrections suppressed by coupling or/and higheepof Q?
Good matrix elements for lattice measurementsodisected dia@ams do not contribute



Evolution of matrix elements

d O nQP — * * o nQP
dlog Q { Oy 0 *)l O
Use of lightray formalism
Match conformal structures to Feynman diagraieasy bookkeeping)

Talk by Gil

Diagonalization
Possible for specific conformal spins

Use ofintegrabilityto find semianalyticastructure of the spectrum
(a few lowest trajectories are needed)




Conclusion

Theoretical support of PV DIS program can be wiahwithin nearfuture:

rigorousperturbativeanalyses
semtquantitative or model estimatesranperturbativeorrelation functions



