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An illustration of the interplay

between

structure functions,
resonances,

and high twists ---
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Bloom-Gilman Duality

“Resonances average to a universal curve”

Lowest moment (n = 2) of structure function:

Ma@®) = [ de Pa(e, @)

dM>(Q?) ~ 0
dQ2
()

high twists B are small or cancel
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Three regions (de Rujula, Georgi, Politzer 1976):

o A: n < MZ/Q?

—— scaling

e B:n< ]\48/@2

— resonances/high twists

e C:n> M&/Q2

—— OPE breaks down
—— intractable?
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Ma(Q°)
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FIRST M@ME&\"I‘T
OF SPIN-DEPENDENT
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OPERATOR PRODUCT
EXPANSION FOorR U
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GERASIMOV-DRELL - HEARN
SUM RULE

REAL PHOTON LIMIT:
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AXIAL CHARGES

P’“=+_L l
I ’\233+§éj8+§lAZ

33 = AU — Ad
=F+D = SA/SV
9g = AL + Ad — 2AS
= 3F - D
WEAK HYPERON DECAIS
F = 0459 (8 ‘
D = 0-79R% (8)




pQCD  CORRECTIONS

CNS(QZ) — 1 - as(Qz)
— 358 og(d) —20-22 as()

Cs (@) =1 — Las@)
— 0:55 a%(d) - 445 a; ()
[as(cﬁ = ag(@)/ Jl]

b, 2 2N [+ , A
M0 (@) = Cuo(@) (95 +32 96)
+ (&) 5 AX ’



Duality, High Twist & Color

Higher twist (duality violating) matrix elements
describe transition from free to confined quarks

Famous example: GDH sum rule /EJ’ Bj Sum vules
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TARGET -MASS CORRECTION  (TWIST-2)
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Color electric and magnetic polarizabilities:
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First moment of neutron g1 structure function
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MODEL CALCULATIONS

P "
AP %

BALITSKY |, BRAUN,
KOLSNICHEN KO 4+ 0-050 —0-018

RCD SUM RULE

STEIN , GORNICK L
MANKIEWL(Z: | SCHAFER 4+ 0-037 + O0-013
RCD SUM RULE |

T, UNRAV
RAG MODE L —0-028 O
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AT SCALE /A‘—'i GeN

P
£ = -0.10 ¢t 0.05
2
"
= -0.0] 0
T, 0-07 % 0.

WITH TARGET-MASS AND
TWNIST-3 CORRECTIONS

}AE = (0-04 + 0.02) GeV"°

/*2 = (0-03 + 0.04) Ge\N®
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Duality for CEBAF © 12 GeV

OPE: validity of duality
<= size of high twists

Why does duality work at low Q27
— cancellation of large 1/Q?" terms?

Spin dependence
— how well does duality work for F,g1,927

Target dependence
— D, TL(D), A

Onset of scaling is moment-dependent
— global vs. local duality

Duality for valence vs. sea quarks
—— resonances vs. background

Meaning of scaling curve
— Q2 dependence
— for F5, g>?



