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Shakespeare’s Writing Method

Develop a large vocabulary

Play with words

Invent new words and phrases

Develop the common touch

Read great literature

Study the great orators, actors and the popular

Live with passion

Write, write, write!!!
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First Steps

LHC phenomenology begins with rediscovering
the Standard Model

The path starts at the Tevatron
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Not-Top Cocktail
CDF PRD, 162 pb−1

Top Background Summary

Expected Events (162 pb−1)
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Mixing the Cocktail

Method 2

Monte Carlo ratio
R = (W + b − jets)/(W + jets)

Common factors cancel

Measure W + jets (no b-tag)

data(W + b − jets) = R×data(W + jets)

Wcj/Wbb from Monte Carlo

Several R’s
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Toolkit

High Multiplicity Tree Graph
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Toolkit

Tree Graph + Parton Shower
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Toolkit

Lower Multiplicity Tree Graph
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Toolkit

Lower Multiplicity NLO Graph
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Cross check on Run2 data

Includes up to Zjjj , j = q, g
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Single Top

New Physics Warm-Up

current state of single-Top is where
we will be at the LHC with a few
quality fb−1

the size of other NP signals

it is a playground for new analysis
techniques

it challenges our tools

Not specific to NN analyses: may
be more sensitive
Many (11) Kinematic Variables
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Network Outputs
http://www-d0.fnal.gov/Run2Physics/top/public/winter05/singletop/

tt̄ Training

How do we convince ourselves of a signal?

How can we improve upon the search?
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To understand the data, look at the Vista of
final states
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Final State Chi2 data bkg

1b2e+2j [-] 5.0 9 3.9 +- 1.5

( mrenna_e+e-jjj = 1.9 , mad_e+e-jj = 0.5 , mrenna_e+e-jj = 0.4 , mad_e+e-b-b = 0.4 ,

ztopcz = 0.3 , pyth_jj_040 = 0.2 , mad_aajj = 0.1 , mrenna_e+vejjjj = 0.1 ,

hewk03 = 0.1 , wtop1z = 0.1 )
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Distributions
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Give a complete description of the Standard
Model with the best tools
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Patriot
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Vista
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Use the data to test our modelling of fakes
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Midterm Summary

The first New Physics to find is the Standard Model

Need complete description of most important processes

Understanding comes from looking at consistency of full
dataset

Then, how do we find New Physics?
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e+ e− bb Final State
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Generic Particles and Vertices
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Simpler Problem
Wbb̄ Anomaly
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ALEPH and L3 analyses underway
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Quaero: DØ, hep-ex/0106039

Process εsig b̂ Ndata σ95% × B
WW → eµ /ET 0.14 19.0± 4.0 23 1.1 pb
ZZ → ee 2j 0.12 19.7± 4.1 19 0.8 pb
tt̄ → e /ET 4j 0.13 3.1± 0.9 8 0.8 pb
tt̄ → eµ /ET 2j 0.14 0.6± 0.2 2 0.4 pb

h175 →WW → e /ET 2j 0.02 29.6± 6.5 32 11.0 pb
h200 →WW → e /ET 2j 0.07 66.0± 13.8 69 4.4 pb
h225 →WW → e /ET 2j 0.06 43.1± 9.2 44 3.6 pb

h200 → ZZ → ee 2j 0.15 17.9± 3.7 15 0.6 pb
h225 → ZZ → ee 2j 0.15 18.8± 3.8 12 0.4 pb
h250 → ZZ → ee 2j 0.17 18.1± 3.7 18 0.6 pb

W ′
200 →WZ → e /ET 2j 0.05 27.7± 6.3 29 3.4 pb

W ′
350 →WZ → e /ET 2j 0.23 22.7± 5.2 27 0.7 pb

W ′
500 →WZ → e /ET 2j 0.26 2.1± 0.8 2 0.2 pb

Z ′
350 → tt̄ → e /ET 4j 0.11 18.7± 4.0 20 1.1 pb

Z ′
450 → tt̄ → e /ET 4j 0.14 18.7± 4.0 20 0.9 pb

Z ′
550 → tt̄ → e /ET 4j 0.14 3.8± 1.0 2 0.3 pb

Wh115 → e /ET 2j 0.08 37.3± 8.2 32 2.0 pb
Zh115 → ee 2j 0.20 19.5± 4.1 25 0.8 pb

LQ225LQ225 → ee 2j 0.33 0.3± 0.1 0 0.07 pb
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Bard
HEP-PH 0602101
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New Particles
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New Interactions
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Pruning Rules

1 NP must couple to the initial state or an annihilation particle

2 SM particles must couple to either the initial or final state

3 No more than n NP particles can appear in a given diagram

4 NP particles can appear twice only in separate chains

5 · · ·
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Pmiss Final States
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Debunking Anomalies
Unexpected Consequences
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The Bard at the LHC

LHC phenomenology begins with understanding the Standard
Model

A look at the full Vista of final states at once is necessary to
disentangle the components

Discrepancies can and will arise in specific final states

Bard can write a series of ranked stories to describe each

bottom-up

Can test this on Run2 data

It works

No, we haven’t found anything · · · yet
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Quaero Automated Searches Bruce Knuteson
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