Angular correlations between
b jets at DD

* A correlation

E 2 DY Preliminary
between bjets g :
sensitive to NLO €102 X
contributions 5 | o /
* Compare data to 104++i++++++
Monte Carlo

distributions
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bb production processes

* Flavour creation . b § ' Flavor creation
LO, back-to-back
In A¢ . ) 2
PYTHIA: 0.47+0.05 R B R
* Gluon splitting o o £ 10
NLO, close in )
phase space
PYTHIA: 0.43+0.05 °
R (rad)
* Flavour excitation b P
NLO, forward Kb -
PYTHIA: 0.10+0.03 S S

| | g :
4 0 0.5 1 1.5 2 2.5
w Bram Wijngaarden DPF 2004 T - f"’r(":d]’ »
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Data selection
e Using 8 pb™* of 2002 ...

data

* Select events with
two or more jets
E >15 GeV, In|<1

* At least one jet with a

muon within AR < 0.7

p.>6 GeV/c

Bram Wijngaarden
University of Nijmegen

Run 172577 Event 3625634 Fri Mar & 20:31:29 2004
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Tag non-muon jet with lifetime tag4

Use track-based tag
Significance = DCA/GD A

Compute “zero lifetime” track
probability from significance

Cut on jet probability derived
from track probabilities

Jet direction Track direction

(Positive dca)

» Track direction

vertex .. .
“““ (Negative dca)

o0
.
.
.
.
.
.
Q R
Q R
0 o
.
.
.
.
.
.
.
.
y
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impact parameter significance
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% = — Significance DJ Preliminary
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Strategy

* P, of muon with

respect to jet gives
means to fit

background
* Simultaneous fitof  zos b
So.14- — oo
pT,RE' and A(I) tO go;ﬁi /K -1
extract all go08
contributions e
%05 1 15 2 25 3 35
Pr (Gevid
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Fake tag background

* Possible configurations:

Muon jet [Away jet [Result

B B In fit

Non-b [Fake tag [In fit

B Fake tag |[Estimate in data
Non-b (B In fit

* Non-b+b is seen as background by fit
* Correct signal fit result for b+fake

| Bram Wijngaarden DPF 2004
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Matrix method

* Given known efficiencies, estimate b+fake using:
N (loose) = ¢ (Ioose)XN _+ € (Ioose)XN

b—u b bb fake b+fake
(tigh) _ o (tighd N _ (tight)
Nbeu 8 XN N 8fake ><Nb+fake
« N determmed usmg P: ke fit

. b+fake fraction: 3.0+0.8%

pRel | oose tag (-log(P*)>0) pRel Tight tag (-log(P*)>5)
18001 © —— Data S 1605_ . — Data
»1600- | — £,=0.54+0.019 » 140 Jr _____ — ,=0.77+0.053
24008 | e fo =0.46:+0.021 2 1205 Jr : f,,=0.23+0.048
‘0512002— _,._ ----- Fit prediction E 100F + T Fit prediction
1900 L (loose) 80 o N (tight
800:_ — :;l'—'n N 60:_ : :--.
600, [~ = E L boyu
400" 405-
200:. 20
% 05 1 45 2 25 3 35 % 05 115 2 25 3 35

PR (GeVic) PR (GeV/c)



2D Fit Result

* Simultaneous fit of

T F
S L s data pg Preliminary -
nd A\ S [ - fitresult :
pT,ReIa d Ag N GSP
' 20— FeR v
* Fit results: N

BG 4]

Flavor creation: 47+4%
Gluon splitting: 17+3%
Flavor excitation: 11+4% T " Ab (rad)
Background: 25+4%

* Fit uncertainty does not include MC statistics
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Systematics still under study

* Sources of systematic uncertainties:
- b+fake correction
— Charm versus light background template
- Jet energy scale
- Fit uncertainty due to Monte Carlo statistics
- Generation of Monte Carlo distributions:
* trigger efficiency
* b tagging
* Monte Carlo event modeling
* b quark fragmentation functions
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Results for bb production

* Relative contributions in events with 2 separate
b jets (not corrected for acceptance!):

PY THIA Data

Flavor crea tion 0.47 £+ 0.05 0.63 = 0.04 (stat)
G luon splitting 0.43 + 0.05 0.23 + 0.04 (stat)
Flavor excitation 0.10 =+ 0.03 0.14 + 0.05 (stat)

+

e Statistical uncertainty is for data statistics only
* PYTHIA 6.158 (default settings)
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Conclusions and outlook

* No reason to doubt PYTHIA, as
systematic uncertainties still under study

* Now have ~400 pb™ on tape with
improved reconstruction software

* Full analysis will reduce statistical and
systematic uncertainties to very low _
levels, and clear understanding of bb
production and event generation
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