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NLO BLM formulas in terms of beta functions

Any effective charge in perturbative QCD can be written in the following form

mm=q§m+uﬁﬂﬁwgﬁmy

x

3
L'Mf(i_gl) +---. 1)

+(Cl + D1Bo + Er B2 + %Blﬂl) (

where the light-by-light contributions should be included in the C) coefficient. Notice the
appearance of the $B;5; term in the NNLO coefficient.

Similarly, given a second effective charge a(@), we can put it in the form

(@) _ aM_jr(Q) + (A2 + Bafho) (aﬁ'j'r(Q))

x
( 3
+(Cz + D2fo + E2B; + +%Bzﬂ1) (‘M_i@) +---. (2)
The two effective charges a;(Q) and oa;(Q) are related by the following series,
2
Q) _ 29D, (4,4 5u5) (212)
x x g
2 1 2(Q) >
+(C12 + D1260 + Er25, + +zBuﬂ1) — )t (3)
where the coefficients A,3, B2, Ci12, D12 and Ej; are given by:
A=A - A
By, = B, — B,
012 = Cl - Cg - 2(A1 - A2)A2
Du - D] - D2 - 2(/4132 + AgBl) + 4A232
E12 = El - E2 - 2(B1 - Bz)Bg. (’x)

Applying the BLM procedure we cttain

al(Q) — OQ(Q.) + Apg (M)z + Ch2 (M)s + .- (5)
s T T T ’
N 1
CO\\QO'(‘MJE CD"\(\&“*"B




where the renormalization scales are

log (Q**/Q%) = —4 Biz+4 fo (BY, — Ena) ("’ff?)),

log (°%/@7) = —4 32, ©)
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40,(Q) = ar(Q") — GR(Q™) + a}(Q™)
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Figure 7: Comparison of the scales obtained from the BLM (solid), FAC (dashed) and
PMS (dotted) methods for (a) 2+1 jet production in DIS at z = 0.3, Q* = 9000 GeV?
and (b) 9-jet production in ete™ as given in ref. [£2].
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Figure 8: Comparison of the scales obtained in z = 0.001, Q* = 90GeV? according to the

BLM (solid), FAC (dashed) and PMS (dotted) methods with (a) the complete o] crose-
section (DISJET) and (b) the partial result (PROJET).
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