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2. 4-Gluon Operator Matrix:
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Figure 1: Direct diagrams contributing to (5) 'I"he grey oval symbolizes the set of @m in Figwe 3

Orthogonal dashed lines stand for the time ardermg The separated white ovals symibol
of the non-perturbatwe 4—gluon density. xy,z3,2] and 2% are the longitudinal enoment

1 + &3 ~ £1 — wy = 0. The circle stands for the forward subprocess v* + g =+ ~* wmmm
virtual photon couples to the amplitude.
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Interference diagrams assotisted to the process in Figare 1.
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Figure 3: Diagrams symbolized by grey ovals in Figure 1 and 2.
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4. Numerical Results
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Figure 4b: Same as figure 1a for Q* = 10 GeV>.
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Figure 4a: The slope dFx(z, Q®)/dlog @* at Q? = 5GeV?, Full line: leading order twist~2 contribu-
tions (parameterization Ref. [24]). Dash-dotted line: Eq. (7) with twist—4 mass scale R? = 5 GeV~?,
and dashed line: R? = 2GeV 2. |
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Figure 5: Comparison of the slope dFy(z, Q%) /dlog Q* at Q? = 5GeV? and twist-4 mass scale
R? = 2GeV™2, Eq. (7) (full line) with the corresponding resuits obtained approximating the coefficient

function Eq. {5) by the sequence of contributing powers. 1st: 20, 2nd: z etc. {dotted lines). Dash-
dotted line: twist—2 contribution.
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5. Conclusions

¢ A STUDY HAS BEEN PERFORMED TO THE SLOPE OF Fj
DUE TO TWIST-4 COEFFICIENT FUNCTIONS FOR THE
PROCESS 4G — 2q WITHIN TIME-ORDERED PERTURBATION
THEORY AND LIMITED TO dp? /p} Accuraoy.

¢ NUMERICAL RESULTS WEREVCHOOSING A SPECIAL ANSATZ
FOR THE NON-PERTURBATIVE TWO—PARTICLE GLUON
DENSITY G,

o THE NEW CONTRIBUTIONS CONTAIN ANTI-SCREENING AND
SCREENING TERMS, THE LATTER OF WHICH DOMINATE
FOR SMALLER VALUES OF 2 AND DIMINISH THE GROWTH
OF THE SLOPE DUE TO THE TWIST—2 CONTRIBUTIONS.

¢ THE NUMERICAL RESULTS SHOW THAT THIS EFFECT IS OF
SIGNIFICANT SIZE ONLY BELOW z ~ 2-10~% FoR
Q? ~ 5GEV?2. THIS REGION IS YET BEYOND THE
KINEMATIC RANGE WHICH CAN BE PROBED AT THE ep
COLLIDER HERA BUT MAY BE INVESTIGATED AT FUTURE
LEPTON-HADRON FACILITIES OPERATING AT LARGER CMS
ENERGIES.
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