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Context
*CDF Global Search for New Physics

=S1 Xie's talk ﬂl M l

*Implement globally the SM background
°Partition 1n exclusive final states

*Search for discrepancies in

populations, shapes, Xp. tails,

and now also 1n mass bumps.
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Goal of the Bump Hunter

*Find narrow mass resonances

»Evaluate their statistical
significance

Scope

> All mass variables 1n all
exclusive final states.
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399 final states; a lot of information

CDF Run II Preliminary (2.0 fb—1)
The calculation of & accounts for the trials factor
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Method

Caution: This is NOT real data!

e pseudo-data + Z',g, ¢y . .
et e B Other Scan all mass spectra with a window.
r 7| 1 Pythiajj: 0.2%

" CDF Run Il Preliminary (2.0 fb ) | ] Pythia Z(—17) : 0.2% . ) .
[ Madeventz(—ee)y: 1% \Vindow size follows mass resolution.
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Statistical Significance
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Each bump has a p-value

Most interesting bump: p-val

Use pseudo-data to find
Pa — The probability that a p-val < p-val _

n

would appear by coincidence.

P

—_ 5000 distributi
- 1 _ (1_Pa) istributions

= probability at least one mass
would have such a small P_ by

coincidence.

Discovery threshold:
P =30 < P_=50
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Sensitivity

~CDF Run Il Preliminary (2.0 fb™)
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50 discovery if 0 = 14 pb.

(Standard Model predicts 0.159 pb.)

p




Results
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Anything like Z' — e*e" or y*u-?

ere

I"CDF Run Il Preliminary (2.0 fb'1)
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Summary of Mass Bumps

CDF Run Il Preliminary (2 fb™)

Mass distributions: 5036

350 With bumps: 2316
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Number of Events
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The outlier
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Attributed to PYTHIA's parton
showering
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The infamous “3-jet” effect, seen first in the 3-jet final state.
The data have more “close-together” jets than PYTHIA predicts.

More details in Si Xie's talk.

P’
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Summary

 Bump Hunter : A new algorithm, suited for global searches
* Used to expand the CDF Global Search (a.k.a. Vista/Sleuth)

> Scanned about 5,000 mass distributions found in 399 final states

* Remarkable agreement with the SM 1n “smoking gun” final states
(such as e’e and puu)

> One outlier found, but attributed to the “3-jet” effect

» Unfortunately, this tool found no new physics in 2 fb™' of CDF II
data.
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Appendix
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Number of Events
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50 discovery if 0xBR=2.2pb

The same signal can appear in different variables.
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same for t't
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high-2p_ dijets?
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Fast vs Slow method to estimate P
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Expected P

L Entries 2342
180 [— Mean 0.2204
B Slow RMS 1.453
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The need for spike treatment

2Am 2 Am
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Spikes

2j p <400 GeV 2j p <400 GeV
Yo Yo
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Figure 4-10: (Left) The p-val of each bump candidate, as a function of the loca-
tion of each window’s center, along mass(j1, j2) in final state 2§ > pr < 400 GeV.
Bump candidates failing quality criteria have p-val=1. The most significant bump
has p-val ~ 1079, which translates to P, ~ 3 x 1073 and P, ~ 0.15, therefore all
local excesses are insignificant. (Right) For demonstration, we apply the conservative
anti-spike treatment to all bump candidates. The result of anti-spike treatment is to
have larger p-values and the reduction of significance is greater in regions like around
400 GeV, where Monte Carlo statistics are poorer, therefore spikes contribute more.

_Z @ 2

Georgios Choudalakis |1



Potential for Improvement

>Search for wider resonances
*Combine leptons & jet multiplicities
*Dynamic optimization of window width

*Use of only data
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