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! K} K&
0| 2.667E0 | 2.667E0Q
1| 3.556E0 | 5.333E0
2 | 1.580E0 | 1.432E0
3| 3.512E-1 | 9.964E-1
4 | 4.682E-2 | -2.078E-1
5| 4.162E-3 | 1.448E-1
6 | 2.643E-4 | -5.7T7E-2
7| 1.258E-5 | 2.168E-2
8 | 4.661E-7 | -T.173E-3
9 | 1.381E-8 | 2.143E-3
10 | 3.348E-10 | -5.827E-4

Table 1: The coefficients th of the expansion of -
KZ .(z,a,) in terms of a,(a,In®z)' as obtained
from the resummations in eqs. (17) and (18).

IMPORIANCE OF SULUBLEADING TERMS:

2.9. NLO: TN . — _2_8_ 400—-32Nf
P, 71 (V)z—0 9N + SN2
Ny=t  14.22  30.22
TN Ty

h———-——-—ﬂ——‘

- 64 464 — 32N
N).. - - b
71 ( ) 0 N -+ e
Ny=4 21.33 37.33
- - N3 + N3

i Y




10 ep en
Jb [=F’-F
10
————— 10* = Q¥GeV?)
0> ---10

— 10

010

NOT O (10)

(RYsSkin eb &)

10" 10 10 10¢ 107 ]

Figure 1: The small-z @*-evolution of the unpolarized non—singlet structure function combination
F,y® — F7* in NLO and the absolute corrections to these results due to the resummed kernel
derived from ref. [3]. The initial distributions at Q2 = 4 GeV? have been adopted from [16].
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1
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| 5. Unpolarized Singlet Structure Functions |
5.1. Leading Order Resummation
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Conformal Limit and the Anomalous Dimension

[M,,,D] = 0

_Asymptotic scale and conformal invariance :
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5.2. Next-to-Leading Order Resummation
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3. Lx and NLx Anomalous Dimensions in the
Conformal Limit and Fixed Order Results
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V. FADIN, L. LipaTOV, 1998;
G. CAmMIct, M. CIAFALONI 1997,1998 :
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Vel — 1) ( Nf)}

1+-1
T+ om)B -2\ 3
with
1

Oy) = [dz T 277" + 7] [Lia(1) — Liy(2)]

[

= SWlr+D - p)
2 1) =) gl —7) - (1)
* ngl( Y [ (n+v)? : (n — )2 }
= B0 § oo +2) 4 |
Yi=2 k=0] 3

n(k) = (k) [1 — 2]

The coefficients cyr41 belong to a NEW CLASS of transcendentals
since their corresponding Mellin-sum for & € N is not reducible, e.g.
J. BLUMLEIN, S. KURTH, 1997.
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k o o (@) | &) (DIs) ry of

0 1.00000E40 | 1.00000E+4+0{ 1.00000E+0 | "1.00000 E+0 1.00000 E4-0
1 ‘: 0.00000E4+0 | 2.1666TE+0| 2.16667TE+0| 0.00000E+0 | -3.33333E-1
2 _;' 0.00000E4+0{ 2.29951E40; 2.29951E+40| 0.00000E+0 | 2.13284E+40
3 2.40411 E+1 5.06561E4+0 | 8.27109E+0Q | 3.20549E+0 2.27231 E4+0
4 Il {0.00000E4+0 | 8.79145E+0 1.49249E+41 | -8.11742E—1 | 4.34344E—1
5 2.07386 E+1 | 1.90521E41| 2.92268E41| 4.56248E41} 2.02643E-+1
6 1.73393E+1 | 4.584R2E-+1 1.02812E+2 | 3.27070E+1 2.30315 E4-1
7 201670 E4-0 | 9.24159E+1 1.94887E+4+2 | —2.95476 E+1 3.46449 E4-1
8 3.98863E+1 | 2.31063E+2 | 4.85100E+2 | 1.08183E+2| 2.65004E4-2
9 1.68747TE+2 | 5.59858E--2 | 1.52444K43( 3.99588E+2 3.30038 E-+2
10 6.99881 E+1 1.24822E+3 | 3.11451E43 ] 1.33228E-+2 | 8.50371E+2
11 6.61253 E+2 3.25381 E+43 8.58375 BE4-3 2.10243 E+3 3.90849 E+3
12 1.94531 E4-3 7.93653 E4-3 247571 B+4+4 5.51142E4+3 5.67433E+3
13 1.71768 E+3 1.80275 E+4 | 5.47435E44{ 5.30316E+3 1.77680E+4
14 1.06433 E+4 4.98520 E4-4 1.56195 E+5 3.85206 K44 6.21982 B+-4
15 2.55668 BE+4 1.23011E45| 4.26080E+5 | 8.49086 E+4 1.07028 E-+5
16 3.67R13E+4 | 3.06504E+5] 1.01111E+6 | 1.40384E+5{ 3.51475E+5
17 1.71685 E45 | 8.07771E+5| 2.89308E+6 | 6.94808 E-+5 1.05058 E+6
18 3.7537T9E+5 | 2.02210E+6 | 7.69042E46 1 1.44307TE+6 | 2.10341 E+6
19 736025 E+5| 5.17873E+4+6| 1.91919E47 | 3.22738E+6 | 6.80747E+6
Eoaf Qo) | off® (Qo) | 98 (DIS) | g% (DIS) Agss,

0 -1.00000 E+0 | 0.00000E4+0 | ~1.00000 E40 i 0.60000 E+0Q | —-1.65000 E-+1
1| -3.83333E4+0] 0.00000E+40|-3.83333E+0] 0.00000E<G | 0.00000E+0
234 -2.29951E4+0 | 0.00000E+0 | -2.29951 E+40 - 0.00000 E+0 | -2.78734 E+1
3 6.42072E4+0 { -1.19004 E+2 | -6.04506 E+0 | 3.96679E+1 | =2.25279 E4-2
4 | -2.50764 E+1 0.00000E40 | -2.81814E+1 | -5.35T50 E+1 | -1.65583 E42
5 5.75787TE~+0 | -3.42186 E+2 | -2.60988 E+1 3.42186 E+-1 { —7.24788 E+2
6 1.21690 E+2 | -2.28879E4+3 | -9.43607TE+1 | 4.40583E+2 | —3.14501 E+3
T —2.66365E+2 ! -6.98786 E+2 | —-3.549081 E+2 | —7.3952TE+2 | —3.49585 E+3
8 543807 E+2 | -1.11881 E+4 | —4.27828 E+2 1.11801 E43 | ~1.51028 E+4
9 1.96852E-+3 | —4.10835E+4 | -1.67366 E+3 486665 E+3 | —4.91970E+4
10  —2.04998 E+3 | -3.39345 E+4 | -5.21390E+3 | -9.10195E+3 | —-7.46877E+4
11 1.49302E+4 | -2.75333 E+4-5 { ~7.99079E+3 | 2.40902E+4 | ~2.99245 E+5
12 3.33837TE+4 | ~7.55104 E+5 | —=3.05607TE+4 532758 E+4 | —8.31843 E4-5
13 9.19579E+3 | -1.10387E+4-6 | -8.37332 E+4 | -9.58437E+4 | -1.59528 BE+-6
14 3.35804 E+5 | -6.12763 E4+6 | ~1.57T17T1E+5 | 4.467T47TE+5 | -5.82155 E+6
15 6.26484 E4+5 | ~1.45066 E+7 | —5.64262 E4-5 5.92510E+5 | —1.49497 E4-7
16 9.72892E+5 | -3.01102E+47 | -1.43675 E+6 | —6.85258 E+5 | —=3.37088BL7
17 7.05626 E+6 | —1.3001R E+8 | —3.14592E+6 | 7.71985E+6 | -1.12828 E-+8
18 1.29507 E+7 | —2.96814E+8 | -1.05144E+7 | 7.22515E+6 | -2.81522 E+8
19 3.18568 E4+7 | ~7.45406 E4+8 | —2.59548 E+7 | 2.95797E+6 | —-7.03719E-+8

Table 1: The numerical expansion coefficients for the anomalous dimensions and coefficient functions
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FIXED OMDER RAEVIHTED @ SUBLEADING TERMS

Yqq,LO
Yq9,LO

’}’g(],LO

'Ygg LO

DIS
Yqq,NLO

DIS
’}’qg,NLO

DIS
7gq,NLO

D1S
Yg9,NLO

MS
’qu,NLO

MS
’qu,NLO

MS
Ygq,NLO

~MS
/gq,NLO

SuBL -

Il

+10.8793 N —~ 6.82222 N% + O(N?) ,
~10.6667 + 11.5556 N — 13.1852 N? + O(N?),

- 10.;5\?‘67 +8.00000 — 9.3333 N ++ 10.0000 N? 4+ O(N?),
_24'?\;300 +27.3333 — 5.1883 N + 17.0395 N* -+ O(N?®) .
— 12‘9;;‘)59 + 405.863 — 684.836 N -+ 1197.52N% + O(N?),
- 277}'\;9’33 + 846.222 — 1706.18 N + 2622.76 N2 + O(N?)
91';‘;593 — 453.512 4 809.030 N — 1344.89 N2 + O(N?)
245}5’33 — 988.210 + 2093.25 N — 3109.08 N? + O(N3).
_ 94‘;148 + 253.026 — 337.185 N + 623.250 N* + O(N?)
_21'3;\';0’33 + 461.449 — 889.687 N + 1501.16 N2 4+ O(N?)
62';148 ~ 361.805 + 658.108 NV — 1048.43 N2 + O(N?),
21(;?89 — 790.928 + 1616.55 N — 2423.77 N? + O(N?).
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%%: NLx | onMLY N* TERM ADPED.
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AN EXACTLY SOLUBLE CASE : Q.
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4. Numerical results
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5.3. The Conformal Part and s¢

X = Xty « o xy

S, | o d 2 r
X1 (x)= (% -+ cﬁ) [ X0+ ’)Co(]gﬂ

 §7- BeHAviour - Y=g
2
Wy, = W [ 4+ ﬁf‘ [xyegy + o (:%)1]
| )

00(0) ‘= 42NC gi RLT% &

Wy = 2.65 og [4- 6.36 o |

6
— WV 04 x 0808 @ &= 8TxID

GeN*.
W < 0  for Q2 < 600 GeN2

W= 264 o | 4- 2.55 g |
LOW

— W = 026 Q0 @- geu?
0> 0 for &1 > 2 Gy?.

THS PART, AT LEAST, BEWWES REASONARLE
HOWEVER, T IS NOT CLEAR WHAT IT MEANS.




6. Conclusions

4. THE RENORMAIIZATION GROUP ERUATION FORMS,
AS (N FIXED ORDER PERTURBATION THEDRY, THE BASIS
FOR THE EVOLUTION EQS. ALSO IF SHALL x TERMS
ARE RESUMMED (LIGHTCONE DOMAIN).

2. DUE TO THE MELLIN-TYPE CONNECTION BETWEEN
THE NON S(-x} = LIKE INPUT DENSITIES % EVOL.
KERNELS HEDIOM X~ TERHS ARE [HPORTANT.

3. LESS SINGULAR TERMS, e.g. [, - Nl

MAY BE AS [MPORTANT AS THE HOST SﬂNG‘ULNQ

ONES, THEY THEREFORE NEED TO BE (AL CULATED,
THS 1S CONTIRMED BY THE BEHAUOLR FOLND iN .

4  CONSERVYATION LAUWS NEED TO RE RESADRED,
é—> INTEGRAL (ONNETXIONS TO LARGE x.

5 THE KNOWN RESUHMATIONS BEHAVE PERFECT,
kS FAR AS THEIR CONFORMAL PART (S CONCERNED.

6. HGHER ORDER FIXED ORDER PESULT WOLLD
YIELD FORTHWER [MPORIANT CROSS CHECKS:

3 LooP (b, PROBLEM e.q) ; DYNAMUCAL EFFECTS :

. scheMes, T LeoP-

7. THE 3LOOP SPUTHNG FUNCIIONS ARE NEEDED

TO STABILIBE THE PIQURE , ALSO AT SHALL X.




8. THE TREMENDOVS EFFORT SPENT TO GET
THERE  WHERE SHMALL X RESUHMMATIONS ARE

TODAY LED TO A MUCH DEEPER INSIGHT INTD
QCD- STRUCIURES.,

THE PROBLEM [ STILL HALLENGING .




