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Bloom - Gilman Duality
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“improved’ scaling variable.

® “The connection between the behavior of the reso-

nances and the scaling limit hints at a common origin

for both.”

C. Carlson, N. Mukhopadyay, PR D41, 2343, 1990
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Why should Bloom — Gilman duality
work?

o De Rujula, Georgl, Politzer — QCD
explanation of why the <caline curve would
“epresent the average of The resonance bumps.

Ann. Phys 103 315 1977

Q2

e Formal separation of twist—2 term
(calculable in pQCD) from higher twists

MN(Q2) — An(@2> + %( )an k(Q>>

e At high Q) — keep only An(Q?)

Mp(Q?) = 4,(Q%) = Ap(In(Q?))

o At low Q? — higher twists become
important

e Duality is expected to hold if higher
twists are small.




Power Corrections

2 /
d°c :igL()
dQdE  QtE K

(k, @) W*(p, )

V= Jd'z e < plJu(2)J,(0)|p >
 Operator Prodhuct Expansion (OPE)

iT(I(2)1(0) = 5 Crnl(z%)2, ... 2,0,

Tno

7 labels the twist

e QCD Moments (Cornwall - Norton):
My = i dz 2™ 2 Fy(z, Q2)

e Using OPE — twis- =xpansior:
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Moments of F)

Define Cornwall-INorton moments:

M (Q%) = [ dea" 2 vWsy(z, Q%) (1)

Define Nachtmann moments:
M 2N [ Tihr g, 6”+1
n(Q ) T ,/() dI 333
3+3(n+ 1)r+n(n+2)r?
{ (n +2)(n + 3)

}I/WQ(ZC: Q2> <2>

r=(1+4M>*2?/Q%)'?,
Zhr Bjorken z for pion threshold.

Elastic contribution (z = 1):

2
(GL(QY) + -2

2 2
Wila Q2> 51— 2 4%567‘\[(@ )
(1+

e
G'r (Gy) = proton electric (magnetic) form factor

(3)
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Cornwall - Norton Moments
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Extraction of higher twist coef-
ficients from QCD moments

see; [, o, Ck, G0 i~ PRD €0, 09400l (144aq)

Using higher twist expansion, write
the moments:

2 p2

[Mn(Q)]™ M = Pllnizz(l lGE 2

| )

A = 0.25 GeV

Fit M, Y% = £(In Q2).
Obtain P]_, PQ, P3

P; — determined by high Q2 region
Q2 > 20 GeV=2.

P>, P3 — determined by low Q2 (2 -
10 GeV?) region.
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