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ApsTRACT: We reconsider the caleulation of a non-global QCD observable and find the
possible breakdown of QUD coherence. This breakdown arises as a result of wide angle
soft gluon emission developing a sensitivity to emission at small angles and it leads to the

appearance of super-leading logarithms. We use the ‘gaps between jets' cross-section as
a concrete example and illustrate that the new logarithms are intimately connected with
the presence of Coulomb gluon contributions. We present some rough estimates of their
potential phenomenological significance.
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It 1s shown that next-to-next-to-leading QCD effects due to a better account of energy conservation 1n parton cascades
lead to pecuhar “preasymptotic” behaviour of multiphcity fluctuations For large x = n/{n) the KNO muluplicity
distribution takes the form f (x) x exp(—[Dx]#), where u = (1 —y)~! > 1 1s related to the multiplicity anomalous
dimension y These effects, which are not present in single-inclusive particle distributions, are however bound to
drastically affect particle correlations at present and foreseeable energies

When you see the cage containing an elephant
and labelled “lion” — don’t believe your eyes
Koz'ma Prutkoff
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When you see an elephant labelled
“next-to-next-to-leading effect”
— don’t rush to optictans Just do 1t
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ABSTRACT: Recently, interest has developed in the distribution of interjet energy flows,
with for example the leading-log calculation of the highly non-trivial colour structure of
primary emissions in 4-jet svstems. Here we point out however that at leading-log level it is
insufficient to consider only multiple primary emission from the underlying hard antenna

additionally, one must take into account the coherent structure of emission from arbitrarily
complicated ensembles of large-angle soft gluons. Similar considerations apply to certain
definitions of rapidity gaps based on energy flow. We examine this new class of terms in
the simpler context of 2-jet events, and discover features that point at novel aspects of the

QUD dynamics.
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ABSTRACT: Recent work in inter-jet energy flow has identified & class of leading logarithms
previously not considered in the literature. These so-called non-global logarithms have
been shown to have significant numerical impact on gaps-between-jets calculations at the
energies of current particle colliders. Here we calculate, at fixed order and to all orders,
the effect of applving clustering to the gluonic final state responsible for these logarithms
for a trivial colour flow 2 jet system. Such a clustering algorithm has already been used for
experimental measurements at HERA. We find that the impact of the non-global logarithms
is reduced, but not removed, when clustering is demanded, a result which is of considerable
interest for energy How observable calculations.

Keyworps: QUD, NLT Computations, Jetd
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The resummation of inter-jet energy flow for
gaps-between-jets processes at HERA
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The colour evolution of the process gqg — ggg
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Introduction ... The Bottom Line
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e Our aim: calculate one gluon outside gap exactly

20, /Q dk; / dydq’) )

_ 20, _2ag [kt dkipn 204 I dk}

QV—AOB T Qg k; Sve T JQo k| ve ™ Jkt k) Ao-I-CC

dk’§ virtual emission (2x2)

—2as [Q dk} pt _ 20 fkt it 2 |
QR — ./4.;56 ™ Jkt ky DLB ™ JQo ki SR (4x4) Kyrieleis & MHS
! h%p ph/0510089
_2as [kt t _ 2ag C”“t
e ™ Qo kj ADP! e T fkt PAO
° G| 1 d h d real emission (2x4)
uon mtegrate everywnere outside gap
* Final-state collinear singularity — cancel :I):_':Dﬁ

* Initial-state singularity? NO — breakdown of coherence

|ly|— o0 (directly trace to it terms inI" and A)
Qy +Qp —— const



MANCHESTER

1824

The University of Manchester

Nuclear Physics B309 (1988) 379-404
North-Holland, Amsterdam

QUARK SCATTERING AMPLITUDES
WITH QUASI-ELASTIC UNITARITY

L.N. LIPATOV!

CERN, Geneva, Switzerland

Received 8 February 1988

Eq. (7) can be written in another form

0 NoL
9A(s. 1) = —-—gi , N : A(s,t)
d In( M?/)\?) 47%| 1 N2—4 P
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N 2N

L_=§(ln(——)~—ln———)=—%i'nsigns. (9)
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e Our aim: calculate one gluon outside gap exactly
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For gluon-gluon scattering we obtain:

4 4 2
~ (2%) Ind ( Q) [Y4N _WzyzN"'?’ﬁ] ,

00,9g,0

T Qo 24 48
205\ * Q 3N2 +4
01,gg,at = —00 ( - ) In® (@) % 30
20\ ° Q N5 43N3+500N N34+8N
_ s) 1nd [ X)) |y5i 4 2y3 4y LY OV
70,99.03 "0( m ) ! (Qo) [ 120 " 80 20 |
20 \°. 6/ @\ o.,o11N3 —28N
T199.03 = "0( m ) tn (@) ™60
205\°. 7 [ @\ 5., 35N% + 108N
02,9905 = 00 ( - ) In (@) Y 5790 :




- PusLisHEDR BY INsSTITUTE OF PHYSICs PuslsamG ror SISSA
MANCHESTER EHEP

RECEIVED: Aungust 19, 2008
ACTEFTED: Seplember 1§, 5005
PUBLISHED: Seplember 26, 2005

1824
The University of Manchester

(
oo
.
I

-
0000
s

A
£
R

i . i % (=N L] RN '
Supsr e N ) «(vables in
. W - ! - , \\: ) —
g : - | . g
PG : ] ’ ! T
g BN NNe ) C ) : 0
" r ! e @ .
N o : ax: . 18 g
1 1 E“ : : n =
_ . - - n) (k)
" a P )
; J.R. Fois ¢ ) C_
. ] ] | S EE
: T TS | | S ! g X g
I} | i = |
I "k : ® [+a5) ® (=) 8 | g
: b L gL ®- ol ! - DR N
| : :

Ll (d}

________ by — - — s
(e} i) f H} {" qj. _
.. - " ; ynman diagrams in the case that the outeofgap [dotted) gloon = the
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, T represents thres Feynman dingrams, corresponding to the three different waysofattaching the out
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nist Feymman dingrafmsor oven oneut diagrams; they represent only the colour factor of the final
s result. Jg the first dingram one of the original six gluon lines has been contracted away, resulting

Figure 2: The relevant Feynman diagrams in the -: H&W Fﬁ
hardest gluom, The dashed lines indicate soft fel]tnnthnd oiilarih) E1.II|:-TIS Snch Bl u;ﬁ‘}uh mpﬂ we erMLH-I' thF dmm"" nF q!:p-Fr ]Fﬂdlﬂﬁ li?ﬁﬂ.l’ﬂ.hl!‘t‘l.!l."
e e e P W AT O CD observable. In this short update we recalculate the first super-

ofsgap gluon. In dingrams (&) and () the soft glion to T LAt
over the region in which it has transverse mnnu:(ltllmlh':m i L-rJ 'lhl
i

ﬁﬁ:‘ft'h'mm contribution to the ‘gaps between jets’ cross-section using a colour basis

1 lndependent notation. This sheds light on the structure and origin of the super-lddding

terms and allows them to be calculated for gluon scattering processes for the first time.
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Summary

* When you see a sign that says “These effects cancel”, don’t believe your
eyes — just calculate!

* And still don’t believe your eyes — calculate, calculate and calculate again

* The physics behind super-leading logs has turned out to be rich and

general and | haven’t even mentioned Catani, de Florian and Rodrigo et seq.
collinear factorization breaking

* And | still don’t think we’ve fully explored it

* Thank you! to
e Jeff and Albrecht

* The referee of the original version of our paper, Mrinal and Gavin, Yuri, Stefano
and Bryan, Andrzej, James Keates, George Sterman, David Kosower, ...
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