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3.4. The Forward Compton Amplitude

The forward Compton amplitude T, is related to the hadronic tensor by
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where ¥ = P.q. The structure functions g;(z,Q*) and amplitudes 4,(¢*,v) are related by
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Subsequently we will consider the polanzed part of T:, only.

NC
-_-l‘:r neutral current interactions the current operators obey
S = s, (17)
Therefore, the crossing relation for the amplitude for ¢ — —¢, F — P reads
Tild' —v) = T (e v). (18)

The corresponding relations for the amplitudes A}YC(g*,v) are

A (q y—¥) = NC(qJ v),

A () = — A (). (19)
Furthermore, the amplitudes obey the following forwatd dispersion relations :
2 pe= v
NC - = ¥ NC
ANS(2 1) = '/deuyn_y,rmA (&.),
AlC = 37w AN 20
zu(‘i' ) = ;/q,“ A :,4.5(‘1’ ) (20)



3.2. THE OPERADR PRODUCKT EXPAN 80
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For the chagged current interactions 1t s suitable to study the lnear combiation of anph-
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3.3 Relations between the Moments of Structure Func-
tions

From eqgs. (52) and (53) one derives the following representations for the amplitudes ANC(¢?, v)
and A¥ {4, v) -
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On the other hand, the representations eq. (28) and (29) are valid, from which the following
relations between the operator matrix elements a7 and d*9 and the moments of the structure
functions g *(z, Q?) are obtained? :
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‘In & previcus pubbcation (22 the twist 3 terms in ¢)C(z, Q%) were missed. This was cansed using the
tepresentation (51) imstead of the exact one, (50). Eq. (17) of rtef. 22] is corrected by eq. (58).
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Figure 1 : Relations between the twist 2 contributions of the polarized structure functions



Table 2 : A comparison of different structure function relations (twist 2) derived in the literature
with the results obtained in the local operator product expansion in section 5. The signs in the last
column mark agreement or disagreement.
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S CONCLUSIONS

4} WE HAVE DERIVED A CONSISTENT PiCTURE
foR POLARIZED STRLUVRE FUNCTIONS IN

L0 QD INCLUDING WEAK CURRENSTS.

L) THE RESLLTS FOUND IN OPE AND THE
COVARUANT PARTON MODEL ARE FOLLY CONSISTENT
for TWisT 2.

3) THE 'NAVE' PARTON MODEL DoEs NOT
DEaCRIRE THE SPIN PROPERIIES CORRECULY.

4) A NEW INTEGRAL RELANTION WAS FounD:

. 1 .
3,0 = 4x \dy 31_ g () -

IT COMPLETES THE SET OF L0 LUINEAR OPERATDE
DESCRIBING THE STROCIURE FONCTIONS |IN TERMH

OF g AID gg.
5) NEW ASSOCGATED SUH RULES ARE DERIVED.

©) TWIST & LIGHT QUARK HASS (ORRE CTIONS
WERE CALCULATED.

7)AsiDe OF 4; » g, PRECEiVES TWisT 3
COMTRIRVTIONS -



=

3) AN IN TESRAL RELATON TfOR THE  VALENCE
PAMI OF TWIST 3 (ONTRIBUTIONS TO SF's
WAS  DERIVED:
%\ll, va-vp @) = 42 [x %m x, &) - ‘& " t ¥P-%¥"
3 L dy ?fz-("m]

q) THE (RECENT) ELT SUM RULE
1
lanxgh+ agy) =o

CoulD BE DERAVED USING THE OFPE.



