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Michael’s slogan

Paul and Paul’s talks
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For deuteron:For deuteron:



+ HTHT
HT distributionsHT distributions

Coefficient functionsCoefficient functions

Generals:Generals:

•• Story of HT is well known for polarized structure functions in DStory of HT is well known for polarized structure functions in DISIS

•• Account for finite mass of the target: induce kinematical HT corAccount for finite mass of the target: induce kinematical HT correctionsrections

•• Construction of the complete basis of twistConstruction of the complete basis of twist--4 operators4 operators

•• Choice is driven by good transformation properties Choice is driven by good transformation properties w.r.tw.r.t. conformal group (if one is interested . conformal group (if one is interested 
in subsequent evolution)in subsequent evolution)

See, e.g., Braun et al ’09

Jaffe, Soldate ’80s

Ellis, Furmanski, Petronzio’80s

Balitsky, Braun ’89

FactorizationFactorization

LTLT+= K

Kinematical HT:Kinematical HT:
target mass target mass corrcorr..

Dynamical HTDynamical HT

Nachtmann ’73

Georgi, Politzer ’74

Talk by Alexandre



Target mass correctionsTarget mass corrections

22--3% uncertainty contribution at low 3% uncertainty contribution at low QQ22

Talk by Tim



Coefficient functionCoefficient function
•• Calculate the coefficient functions of the contributing HT operaCalculate the coefficient functions of the contributing HT operators to the amplitude using EFP tors to the amplitude using EFP 

or BB formalismsor BB formalisms

•• Get an estimate on HT contributions to various structure functioGet an estimate on HT contributions to various structure functions via IR ns via IR renormalonrenormalonanalysisanalysis

Michael and Piet’s talks
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E.g., HT in E.g., HT in FF33

Ref.[28]Ref.[28]



•• Estimate magnitude of matrix elements of HT operators via UV Estimate magnitude of matrix elements of HT operators via UV renormalonsrenormalons(will match into (will match into 
IR IR renormalonrenormalonanalysis above, but will provide info on what operators to evolanalysis above, but will provide info on what operators to evolve)ve)

See, e.g., Beneke’s Phys. Rept.

IR renormalons

Reduction of higher twist effects with inclusion of N...NLO corrReduction of higher twist effects with inclusion of N...NLO corrections to coefficient functionections to coefficient function
Johannes’ talk

Similar higher twist effects Similar higher twist effects 
in in FFL L for deuteron and proton for deuteron and proton 

Matrix elementsMatrix elements



•• Model estimates (hierarchy of matrix elements)Model estimates (hierarchy of matrix elements)

Two NP scales (Two NP scales (hadronichadronicand and chiralSBchiralSBscale) provide typical magnitudes for two sets of scale) provide typical magnitudes for two sets of 
operator matrix elementsoperator matrix elements

In agreement with phenomenologyIn agreement with phenomenology

•• Lattice (within sight?)Lattice (within sight?)

Christian’s comments

Matrix elements, contMatrix elements, cont’’dd
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DeuteronDeuteron

)0()0()()(e~ 4 ddzuzuzdA iqx γγ∫

HTHT )0()0()()(
1

~
2

ddzuzu
Q +−+− γγ

•• Twist four is leading at Twist four is leading at zerothzerothorder in perturbation theoryorder in perturbation theory

•• Corrections suppressed by coupling or/and higher power of Corrections suppressed by coupling or/and higher power of QQ22

•• Good matrix elements for lattice measurements: disconnected diagGood matrix elements for lattice measurements: disconnected diagrams do not contributerams do not contribute



Evolution of matrix elementsEvolution of matrix elements

•• Use of lightUse of light--ray formalismray formalism

•• Match conformal structures to Feynman diagrams (Match conformal structures to Feynman diagrams (““easyeasy”” bookkeeping)bookkeeping)

•• DiagonalizationDiagonalization::

•• Possible for specific conformal spinsPossible for specific conformal spins

•• Use of Use of integrabilityintegrabilityto find to find semianalyticalsemianalyticalstructure of the spectrum structure of the spectrum 
(a few lowest trajectories are needed)(a few lowest trajectories are needed)
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Talk by Gil



ConclusionConclusion

Theoretical support of PV DIS program can be with us within nearTheoretical support of PV DIS program can be with us within nearfuture: future: 

•• rigorous rigorous perturbativeperturbativeanalyses analyses 

•• semisemi--quantitative or model estimates of quantitative or model estimates of nonperturbativenonperturbativecorrelation functionscorrelation functions


