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Gauge invariant quark propagator

) Can be given a convolution representation
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) Can be given a convolution representation
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propagator in the lcg
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Integrated g.i. quark propagator

) Boost quark at large light-cone momentum:

k= > |k, | > kT

Integrate out the suppressed
component of the quark 1

momentum: Jij(k™ k1ing) = 5 /dk+5z‘j(k5m)
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) Generalizes the perturbative quark propagator
that appears in inclusive and semi-inclusive DIS
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Integrated g.i. quark propagator

) Expand in Dirac structures, in powers of 1/k~
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Integrated g.i. quark propagator

) Expand in Dirac structures, in powers of 1/k~
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Integrated g.i. quark propagator

) Expand in Dirac structures, in powers of 1/k~
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Integrated g.i. quark propagator

) Expand in Dirac structures, in powers of 1/k~
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Integrated g.i. quark propagator
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Sum rules

J In any gauge:

1 :/ dp? ps (p?) o £
0 (e.g, DSE calculations)
O
M; :/ dp* /p? p1(p°)
0
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0=/ dp” p* po(p*)
0

) Can be used to verify actual calculations of the
quark propagator!



J In any gauge:

quark operator
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Gauge invariant generalization of the
gauge dependent dressed quark mass

Experimentally accessible in double
spin assymetry measurements!

(table from Satvir Kaur’s talk yesterday)
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Summary

J Completed the analysis of the gauge invariant quark propagator

J Full calculation of the twist-4 coefficient

J Formal demonstration of the gauge invariance of the twist-2, twist-3 and twist-4
coefficients of the g.i. quark propagator/jet correlator

» New sum rules for the quark spectral functions (needed: numerical checks)

J In particular:
» Second moment of pg vanishes
» First moment of the chiral odd quark spectral function gives a mass M; that

is a gauge invariant generalization of the gauge dependent quark mass
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Summary

d M; color screened gauge invariant mass

» Non-vanishing even in the chiral limit

» Provides a direct way to probe dynamical chiral symmetry breaking

» |t’s calculable, but moreover.. It can be measured!

> (In progress)




