17 CORE Metadata, citation and similar papers at core.ac.uk

Provided by CERN Document Server

BFKL E ects in A zim uthal A ngle C orrelations of
Forw ard Jets

Agust n Sabio Verd and F lorian Schwennsen®

1-Physics D epartm ent — T heory D ivision CERN
CH {1211 G eneva 23 — Sw itzerland

2—II. Institut fur T heoretische Physik —U niversitat H am burg
Luruper Chaussee 149 D {22761 H am burg -G em any

T he azin uthal angle correlation of M ueller{N avelet gts at hadron colliders is studied
in the NLO BFKL form alisn . W e highlight the need of collinear in provem ents in the
kemel to obtain good convergence properties and we obtain better ts for the Tevatron
data than at LO accuracy. W e also estin ate these correlations for larger rapidity
di erences avaibble at the LHC .

1 BFKL cross sections

In [I] we continue the study initiated in [2] of azin uthal correlations in M ueller{N avelet
$ts B]using the Balitsky {Fadin {K uraev{Lipatov (BFK L) equation in the next{to{leading
(NLO ) approxin ation [4]. W e investigate norm alized di erential cross sections which are
quite insensitive to parton distribution functions and read

an 2 2 1 z d!
s Ay
Padie = 2 qqu 2_ie £ (i) i

where 5= N.= ,q, are the transverse m om enta of the tagged Fts, and Y their rel-
ative rapidity. The G reen’s function carries the Y {dependence and follow s the NLO equa-—

tion, ! SKAO gKAl ﬁ = 1, which acts on the basis including the azim uthal angle,
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by ;ni= —13—5 7 P el | AsY increases the azin uthal dependence is driven by the
kemel. This iswhy we use the LO Pt vertices which are sin pler than at NLO . The di er-
ential cross section in the azin uthalangle = - 2 ,with ; being the angles of the
two tagged Fts, is
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The eigenvaluie of the LO kemelis o (n; )= 2 (1) +% 1 +% ,with the

logarithm ic derivative of the Euler function. T he action ofKAl , In M S schem e, can be found
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3 2
in [B]. The fill cross section only depends on then = 0 com ponent, ~ = Epﬁ Co (Y). The
pip3

average of the cosine of the azin uthal angle tin es an integer pro Fcts out the contribution
from each of these angular com ponents:

hcosm )i Cu (Y) 1)
hcos(n )i Cp (Y)
T he nom alized di erential cross section is
( )
147 1% ) 1 S .
- = — e = — 1+ 2 cos(n )hcos(n )i (2)
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n 1 n=1

The BFK L resumm ation is not stable at NLO [6,[7]]. In the gluon {brem sstrahlung scham e
our distrdbutions becom e unphysical. To In prove the convergence we In pose com patibility
with renomm alization group evolution in the D IS lim it [§] for all angular com ponents. A
good schem e is the angular extension of that discussed in [7], rst proposed in [@]:
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where A, and B, are collinear coe cients. A fter this collinear resum m ation our observables
have a good physical behavior and are lndependent of the renom alization schem e.

2 Phenom enology

The D; [10] collaboration analyzed data for M ueller{N avelet Fts at pg = 630 and 1800
G eV . For the angular correlation LO BFK L predictions were rst obtained in [11],[12] and
failed to describe the data estin ating too m uch decorrelation. An exact xed NLO analysis
using JETRAD underestin ated the decorrelation, while HERW IG was In agreem ent w ith
the data.

In Fig.[d we com pare the Tevatron data for hcos i = C;=Cy with our LO , NLO and
resum m ed predictions. For Tevatron’s cuts, w here the transverse m om entum for one gt is
20 GeV and for the other 50 G &V , the NLO calculation is instable under renomm alization
schem e changes. T he convergence of our observables is poor w henever the coe cient associ-
ated to zero conform alspin, Cy, is involved. Ifwe elin inate this coe cient by calculating the
ratiosde ned in Eq. (@) then the predictions are very stable, see Fig.[J. T he fullangular de-
pendence studied at the Tevatron by the D ; collaboration was published in [I0]. m Fig.dwe
com pare thism easurem ent w ith the predictions obtained in our approach. For the di eren—
tial cross section we also m ake predictions for the LHC at largerY in Fig.[d. O ur calculation
is not exact and we estin ated several uncertainties, which are represented by gray bands.
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Figure 1: Niii in a pp collder atp§:1.8 TeV using a LO (stars), NLO (squares) and

resumm ed (triangles) BFK L kemel. P ots are shown forY = 3 (left) and Y = 5 (right).
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Figure2: Left: hcos i= C;=Cq andeghtz% = S—j,atappcoﬂjderwjﬂlpéz 1.8Tev

for BFKL at LO (solid) and NLO (dashed). The results from the resumm ation presented
In the text are shown aswell (dash{dotted).
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3 Conclusions

W e have presented an analytic study of
NLO BFKL corrections In azinuthal an—
gle decorrelations for M ueller{N avelet Fts
at hadron colliders. W e found that the in-
tercepts for non{zero conform al spins have
good convergence. T he zero conform al spin
com ponent needs of a collinear in prove-
ment to get stable results. Uncertainties
in our study can be reduced using M onte
C arlo techniques. W e com pared to thedata
extracted at the Tevatron m any years ago.
O ur results In prove w ith respect to the LO

BFK L predictions but show too much az-
n uthal angle decorrelation. The LHC at
CERN w ill have larger rapidity di erences

A

Figure 3: ii— in our resum m ation schem e for

rapdities Y = 7,9, 11 from top to bottom .
The gray band re ects the uncertainty in sg
and In the renom alization scale

and will be a very usefiil tool to investigate the Im portance of BFKL e ects In multipt

production [14].
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