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Multi-jet final states and energy flows – overview

Many talks in common sessions with MC tools Under-
lying Events, PDFs and diffraction working groups.
Most of those talks not covered here.
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lying Events, PDFs and diffraction working groups.
Most of those talks not covered here.

Talks summarized here – PART I (Leif Lonnblad)

✗ The Underlying Event at the LHC [Fano]

✗ The Underlying Event at ZEUS [Namsoo]

✗ How to subtract the underlying event from jets? [Starovoitov]

✗ Sensitivity of µ isolation cut efficiency to UE uncertainty [Drozdetskiy]

✗ Low x physics studies using the hadronic final state from H1 [Traynor]

✗ New results from jet physics at HERA [Gwenlan]

✗ Prompt Photons at HERA [Mueller]



Multi-jet final states and energy flows – overview

Many talks in common sessions with MC tools Under-
lying Events, PDFs and diffraction working groups.
Most of those talks not covered here.

Talks summarized here – PART II

✗ Angular decorrelations of Mueller-Navelet Jets at NLO [Sabio-Vera]

✗ Towards the fully exclusive NLL BFKL evolution [Anderson]

✗ New fits to uPDFs [Jung]

✗ Jet algorithms & energy flows - log surprises [Dasgupta]

✗ IR safe determination of jet flavour at parton level [Banfi]

✗ Super-leading logs in energy-flow observables [Kyrieleis]



Angular decorrelations of Mueller-Navelet Jets at NLO

Consider inclusive dijet production in the limit

s � p2

t1 ∼ p2

t2 ∼ pt

Y ∼ ln
x1x2s

p2

t

� 1

Analytical study of angle decorrelation between
most forward and most backward jets the with next–
to–leading corrections to the BFKL kernel [while
keeping the jet vertices at leading order]

[Sabio-Vera]
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Angular decorrelations of Mueller-Navelet Jets at NLO

Evolution of the partonic cross section with the rapidity separation of dijets
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⇒ rise of cross section with rapidity distance
⇒ NLL intercept much reduced compared to LL case [Sabio-Vera]



Angular decorrelations of Mueller-Navelet Jets at NLO
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⇒ computed analytically
⇒ NLL decrease dramatically decorrelations [Sabio-Vera]



Angular decorrelations of Mueller-Navelet Jets at NLO
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➥ possible to study ratios which have reduced uncertainties

Rm,n =
〈cos(mφ)〉

〈cos(nφ)〉

[Sabio-Vera]



Angular decorrelations of Mueller-Navelet Jets at NLO

[Sabio-Vera]

General features: NLL have less decorrelation compared to LL, much
better description of Tevatron data with just 〈cos(mφ)〉 by hand +

simple assumptions (waiting to see the plots!)

Room for improvement:
energy/momentum conservation?
higher order jet vertices?
. . .































































Super Leading Logarithms in 

energy-flow observables

Albrecht Kyrieleis

in collaboration with M.Seymour and J. Forshaw



A. Kyrieleis 4

Gaps-between-jets

pp jet jet + soft gluons

forbidden: real gluons with k >Q0 in rapidity gap between jets

Resum:

Independent emission (Sterman et al) calculated for:

� DIS at HERA (k jet algorithm) [M.Seymour R.Appleby, 2003]

+ estimate of non-global piece

� Hadron collider [Oderda, Sterman, 1998]

sL
n, L Log

Q

Q
, Q p ,jet
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Out-of-gap gluon in collinear limit: a surprise

M
M 6

Z Q

Q

dk

k

Z

Y/
dy M

Non-zero contribution from initial state collinear limit
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Super-leading logarithms (SLL)

s

Z Q

Q

dk
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Z Y
dy sL
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Z Q

Q
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k
Log

Q

k
sLOut-of-gap gluon :

Each gluon in the gap:

s c sL c sL c sL . . .c sL

Failure of plus-prescription above Q0 SLL
collinear gluons into pdf only below Q0
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Summary

We have found new super-leading logarithms in calculation of
pp jet gap jet

Stems from region where out-of-gap gluon becomes coll. to initial state
particle, originates from Coulomb phase terms

‘Breakdown of plus-prescription above Q0’ probably gives rise to
double logs instead of single ones

Formally more important than any LL result, numerically modest at
LHC, but effect of n gluons outside the gap not yet included

Saturation at large Y
deeper link between non-global observables and small-x physics



Conclusions

✗ Angular decorrelations of Mueller-Navelet Jets at NLO [Sabio-Vera]
comparison with Tevatron data public very soon

✗ Towards the fully exclusive NLL BFKL evolution [Anderson]
started program to obtain fully exclusive final state info

✗ New fits to uPDFs [Jung]
first results presented, many more promised for the proceedings

✗ Jet algorithms & energy flows - log surprises [Dasgupta]
in progress through dijet resummations in DIS and pp collisions

✗ IR safe determination of jet flavour at parton level [Banfi]
next: application to b-jets

✗ Super-leading logs in energy-flow observables [Kyrieleis]
breakthrough discovery??

Many new results presented, much more to come in the near future!
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