
I was asked to discuss b/c/τ simulation issues
for the LC

What I know something about is b/c/τ issues
for hadron colliders

I will focus on this, since I believe it is still
relevant

Stephen Mrenna The Status of b/c/τ Tuning



b

Stephen Mrenna The Status of b/c/τ Tuning



Stephen Mrenna The Status of b/c/τ Tuning



Stephen Mrenna The Status of b/c/τ Tuning



Stephen Mrenna The Status of b/c/τ Tuning



Jet Shapes
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Even after correcting g → bb̄, jet shapes differ

MC/data > 1 means jets are thinner
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Vista cartoon
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Tevatron Top Mass

JES corrections are derived for q jets

What is the systematic in applying this to b jets?
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Tuning of b-quark Fragmentation

Typically use xB =
2EB

ECM
to tune:

1 theorist’s model (nothing to do with event
generators)

2 Petersen, etc. in string (other) fragmentation

3 Bowler or Lund fragmenation form (some
universal features)
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DØ Strategy

Claim:

1 Default Pythia tune is not adequate

2 q-fragmentation not sensitive to a − b

Strategy:

1 Fix a − b

2 extract data from LEP

3 use SLD as a cross check
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Preliminary and for demonstration purposes only!
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Improvements:

consistently fit q-frag as well

“proper” errors (can we implement inside the
generators?)

public tunes

This would all be facilitated if the LEP/SLD data
were public
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τ

Stephen Mrenna The Status of b/c/τ Tuning



At the Tevatron, τ ’s are skinny jets

Skinny jets come from fragmentation to a
leading particle
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Knuteson-Mrenna Lemma

All fake τ ’s come from q fragmentation

Model:

P(g → τ)

P(q → τ)
∼

exp (−2CF

∫ p2
T

(GeV)2
P)

exp (−CF

∫ p2
T

(GeV)2
P)

<< 1
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Almost all single particle fakes come from the same source:

p(j → γ) ∼ p(q → π0)ε(π0 → γ(γ))

p(j → τ) ∼ p(q → π±)ε(πpm → τ)

p(j → e) ∼ p(q → π0)ε(γ → e(e))

p(j → µ) ∼ p(q → π±)ε(πpm → µ)

ε’s are calculable
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Understanding Fakes

Knuteson, Culbertson, et al.
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A consistent understanding of fakes in

such a model has been obtained in the

Vista analysis at CDF
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Skinny Jets

In general, jet masses have never been modelled well

Mj is mostly set by ΛFSR

One is constrained by LEP shape measurements

However, jet masses not directly available using cone (any?)
algorithm

Would like to appeal to the (non-public) LEP data to resolve
the issue
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Case in Point: dR(j2,j3) and minMass(j)
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How is this possible?

Steve Geer led an effort to study multijets in Run I

Nice analysis of 3-, 4-, and 5-jet production

Comparison of Herwig and simple models to the data

Some notable discrepancies (fi = mass fractions)

These are not hidden in the text

Main discrepancies dropped at the end when quoting overall
goodness-of-fit
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hep-ex/9605004, CDF-RunI

Kinematic set-up
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fi removed from the overall fit

no NJETS prediction for small fi
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OPAL cone jet studies, Z.Phys.C63:197-212,1994

LEP Jets .NE. TeV Jets

Attributed to either UE or
gluon jets

Implies TeV Jets fatter!

Would be useful to have
access to the Z pole data
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Notes

Problem is rather “universal”

High statistics

Doesn’t seem to depend on jet definition

Doesn’t seem to depend on detector

Doesn’t seem to depend on generator

Reproducible in orthogonal analyses
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Conclusions I Draw

Work needs to be done on:

global properties of b fragmentation in event
generators including correlation with q frag

measurement and theoretical understanding of
q/g fragmentation near the endpoints where
they are fakes

A great step forward for LC Sim efforts would be:

Collecting LEP information on event shapes and
fragmentation along with the expertise to use it

Work in conjunction with Run2 analyses to
reanalyze the LEP data
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