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\ Today’s talk available at my WEBSite.
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=» Datafrom CDF and DO for theintegrated b-quark total cross section (P, > PT .., ly| < 1) for
proton-antiproton collisonsat 1.8 TeV compared with the QCD Monte-Carlo model
predictionsof HERWIG, PYTHIA, and ISAJET for the“flavor creation” subprocesses. The
parton distribution functions CTEQS3L have been used for all three Monte-Carlo models. .
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“Flavor Excitation” correspondstothe

or by alight quark or antiquark.

The b-bbar pair iscreated within a parton shower or duringthe

scattering of a b-quark (or bbar-quark) out of the fragmentation process of a gluon or alight quark or
theinitial-state into the final-state by a gluon antiquark. Herethe QCD hard 2-to-2 subprocessinvolves

gluons and light quarksand antiquarks. Thisincludeswhat is

referred to as*” gluon splitting”.

» “Flavor excitation” is, of course, very sensitive to the number of b-quarkswithin the proton

(i.e. the structure functions).

®» TheMonte-Carlo models predictionsfor the " shower/fragmentation” contribution differ
considerably. Thisisnot surprising since | SAJET usesindependent fragmentation, while
HERWIG and PYTHIA do not; and HERWIG and PYTHIA modify the leading-log pictur e of
parton showerstoinclude “color coherence effects’, while ISAJET doesnot.
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=» Dataon theintegrated b-quark total crosssection (P, >PTmin, |y| < 1) for proton-antiproton
collisonsat 1.8 TeV compared with the QCD Monte-Carlo model predictionsof PYTHIA
(CTEQ3L) and PYTHIA (GRV94L). The four curves correspond to the contribution from
flavor creation, flavor excitation, shower/fragmentation, and the resulting total.
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=» Dataon theintegrated b-quark total crosssection (P, >PTmin, |y| < 1) for proton-antiproton
collisonsat 1.8 TeV compared with the QCD Monte-Carlo model predictionsof | SAJET
(CTEQ3L) and HERWIG (CTEQ3L). The four curves correspond to the contribution from flavor
creation, flavor excitation, shower/fragmentation, and theresulting total.
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» Predictionsof HERWIG, PYTHIA, and ISAJET for theintegrated b-quark total cross section (P,
>PT .. Iyl <1) for proton-antiproton collisonsat 1.8 TeV resulting from “flavor excitation” and

“shower /fragmentation”. The parton distribution functions CTEQS3L have been used for all three
Monte-Carlo models.
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Predictionsof ISAJET (CTEQ3L), HERWIG (CTEQ3L), PYTHIA (CTEQ3L), HERWIG (DO1.1),
and PYTHIA (GRV94L) for theintegrated b-quark total cross section (P; >5 GeV/c, ly| <1) for
proton-antiproton collisonsat 1.8 TeV. The contributionsfrom flavor creation, flavor excitation,
and shower/fragmentation are shown together with theresulting sum (overall height of box).

The differencesin the flavor excitation contribution are dueto the different waysthe models handle
the b-quark massin this subprocess. However, it seemslikely that at the Tevatron the flavor

excitation contribution to the b-quark cross section is comparableto or greater than the
contribution from flavor creation.

The QCD Monte-Carlo predictions differ considerably for the “ shower /fragmentation”
contribution. However, at the Tevatron the fragmentation contribution to the b-quark cross
section might be compar ableto the contribution from flavor creation.

March 9, 2001 Rick Field - CDF B Group Meeting Page 7



b-quark Rapidity Distribution PT > 5 GeV/cl ‘b-quark Rapidity Distribution PT > 5 GeV/cl

1.8 Tev 1.8 TeV

da/dY (ub)
5

da/dY (ub)
5

5 4 3 2 1 0 1 2 3 4 5 5 4 3 2 1 0 1 2 3 4 5
Rapidity Y Rapidity Y
Pythia CTEQ3L =——0=—=Pythia Creation Herwig CTEQ3L =—O0=—=Herwig Creation
—#—Pythia Excitation = = Pythia Fragmentation —#— Herwig Excitation = = Herwig Fragmentation

®» Predictionsof PYTHIA (CTEQ3L), and HERWIG (CTEQ3L) for the b-quark rapidity distribution
(P; > 5GeV/c) for proton-antiproton collisonsat 1.8 TeV. The four curves correspond to the
contribution from flavor creation, flavor excitation, shower/fragmentation, and the resulting total.

March 9, 2001 Rick Field - CDF B Group Meeting Page 8



Al

SIMPIECOTE

; b-quark
direction

b-quark Correlations PT > 5 GeV/c |y|<1I
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For eventswith a b-quark (P; >5 GeV/c
ly|<1), probability of observing a bbar-quark
(P; >5GeV/c|y|<1).

» Predictionsof PYTHIA (CTEQS3L) for the probability of finding a bbar-quark with P, >5 GeV/c
and |y|<1 for eventswith ab-quark with P; >5 GeV/c and |y|<1 for proton-antiproton collisions at
1.8 TeV. The contribution from the “toward” (JA@<90°) and the“away” (|A@>90°) region of the b-
quark areshown for flavor creation, flavor excitation, and shower/fragmentation.
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®» Predictionsof HERWIG (CTEQ3L) and ISAJET (CTEQ3L) for the probability of finding a bbar -
quark with P, >5 GeV/c and |y|<1 for eventswith a b-quark with P; >5 GeV/cand |y|<1 for
proton-antiproton collisonsat 1.8 TeV. The contribution from the “toward” (JA@<90°) and the
“away” (|A@>90°) region of the b-quark are shown for flavor creation, flavor excitation, and
shower /fragmentation.
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=» Datafrom CDF on the single b-quark inclusive cross section and the b-bbar pair cross
section at 1.8 TeV.
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Integrated Pair Cross Section for PT2 > PT2min
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=» Datafrom CDF on the b-bbar pair cross section and the b-bbar probability at 1.8 TeV compar ed
with the QCD Monte-Carlo predictions of PYTHIA (CTEQS3L). The four curves correspond to the
contribution from flavor creation, flavor excitation, shower/fragmentation, and the resulting total.
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b-bbar Correlations: Azimuthal A Distribution
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®» QCD Monte-Carlo predictionsof PYTHIA (CTEQ3L) for the b-bbar pair azimuthal cross section
do/d@for |y|<1. The four curvescorrespond to the contribution from flavor creation, flavor
excitation, shower/fragmentation, and theresulting total at 1.8 TeV.
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=» Datafrom CDF on the single b-quark inclusive cross section and the b-bbar pair cross section at
1.8 TeV compared with the QCD Monte-Carlo predictionsof PYTHIA (CTEQ3L) wheretheflavor
creation term has been multiplied by a factor of 2to takeinto account higher order corrections.
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All three sourcesareimportant at the Tevatron!

®» Oneshould not takethe QCD Monte-Carlo model estimates of “flavor excitation”
and “ shower /fragmentation” too serioudly. The contributionsfrom these
subprocesses are very uncertain and morework needsto be done. There are many
subtleties!

=» However, it seemslikely that all three sources areimportant at the Tevatron.

=®» |n Run Il weshould be able experimentally to isolate the individual contributions
to b-quark production by studying b-bbar correlationsin detail.
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