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Some notes

Come  to the Hadron Collider Physics
Conference at MSU June 14-18

Before that come to the special Joint
Physics meeting on June 11 dealing  with
MCatNLO and other MC issues

The Method 2 at NLO note is on Los
Alamos today as hep-ph/0405276



Inclusive jet cross sections in CDF

 The inclusive jet
cross sections
reported by CDF in
both Run 1 and Run
2 have been
corrected back to the
hadron level and not
to the parton level



Inclusive jet production

 i.e. the response
functions are based on
the hadrons inside the jet
cone and not the partons

 NLO cross sections are
at the parton level
◆ EKS, JetRad, MCFM,…

◆ either 1 or 2 partons  per
jet

◆ MCatNLO is adding jet
production on an ~6 month
timescale but for the
moment we’re stuck with
partons



Out-of-cone

 A finite size jet  cone will
always miss some part of the
jet energy

 Out-of-cone corrections (Level
7) take that into account

 We don’t want to use Level 7
corrections with NLO
calculations
◆ most of the out-of-cone

corrections are already
described by the gluon
emission in the NLO
calculation

◆ to  the extent that NLO
corrections describe the jet
shape, out-of-cone
corrections should only be
used for comparison to LO
predictions and not to  NLO



Hadronization corrections

 But still may be useful to
provide hadronization
corrections
◆ correct for hadrons derived

from partons inside the jet
cone that land outside the
jet cone

◆ not described by an NLO
calculation

◆ think of an A1 decaying
into πππ and one or two of
the pions are thrown
outside

π
π
π



Hadronization corrections

 Can do back of  the
envelope calculation
using a FF-like model
◆ find order of 1 GeV/c

 Or can study using
parton shower Monte
Carlos with hadronization
on/off
◆ hadronization correction

for  NLO (2 partons) =
hadronization correction
for MC (many partons) to
the extent that the jet
shapes are  the same



Herwig study: all rapidity

…order of 0.5 GeV/c for whole ET range

JET20 JET50

JET70 JET100

0.51 GeV/c 0.49 GeV/c

0.52 GeV/c 0.52 GeV/c



Jets in central rapidity region

JET20 JET50

JET70 JET100

…order of 1 GeV/c for whole ET range

0.83 GeV/c 0.92 GeV/c

1.04 GeV/c 1.04 GeV/c



1 GeV/c

 Is it surprising that the
splash-out is relatively
constant as a function of
jet ET?

 The amount of energy in
the outer annulus of a jet
doesn’t change much as
the jet ET increases
◆ more energy in the jet

◆ but the jet also becomes
more tightly collimated



Out-of-cone corrections



1 GeV/c

 How important is 1
GeV/c

 Will cause a
noticeable deviation
at low ET

◆ see for example the
UE systematic error



Splashout correction for inclusive jets

 Splashout results in a
correction to the NLO cross
section

-

where n is the local slope of the
jet ET distribution
n varies from about 5.5 to 13
about a 15% effect at the lowest
values of ET we’ve measured so
far
even more important if we go to
lower ET
effect should die away slightly
slower than 1/ET

- --



630 GeV

 Is this the problem
with the 630 GeV
cross section (and
the xT scaling result)?

 It’s an effect that’s
there, but to describe
the CDF data, need a
much larger
splashout
◆ maybe other power

correction effects due
to jet algorithms etc
contribute



Not just for inclusive cross sections

 We’ll need
hadronization
corrections for
precision
comparisons of NLO
W + 1, 2 jet cross
sections to data
◆ see my talk at

lepton+jets meeting
last week

 …or for any other
NLO comparison



Summary

 To first order, hadronization corrections are a constant
and  of order of 1 GeV/c for reasonably high ET for a
cone of 0.7 using Herwig
◆ should be checked for other cone  sizes, and with other Monte

Carlos, i.e.  Pythia
◆ should be checked for lower values of ET

◆ and we  should  make a more detailed comparison of parton
level  jet shape to that from Monte Carlo, data

▲ Note: EKS, JetRad give jet shape at LO; NLOJET++ gives jet
shape at NLO

 Hadronization corrections come out automatically if bin
by bin Monte Carlo-derived corrections are used
◆ just refer to partons in the jet cone rather than hadrons

 Is this the whole story?
◆ Unfortunately not

▲ splash-in; partially taken into account in NLO
▲ effects of soft gluon emission in initial state; not taken into account

in NLO but vanishing above 25 GeV/c or so



Jet Shapes at parton, hadron and calorimeter levels

 This was a study that
Matthias did with Herwig
some time ago
◆ and I don’t remember why

the step at R=Rcone

◆ I’ll ask Matthias for the
details

 Jet shapes at all 3 levels
agree for high ET, but not
for low ET where parton
level is narrower


