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* |dentify Physics Objects

|p, > 17GeV |

« Select Events of Interest
= Select events containing high-p. objects,

diobjects, multi-objects
= Jotal Selection of ~4 million events
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Full Tevatron Standard Model Monte Carlo Set
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Correction Model

« Attempts to accurately reflect the limit to our
systematic understanding of the detector and
the standard model

* Correction factors include: integrated luminosity,
k-factors, trigger efficiencies, reconstruction
efficiencies, fake rates

* \/alues are obtained by a glebal fit of data to
background yielding a set of values maximizing
global agreement
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A few typical control distributions
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Partition Events
Into exclusive final states
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Global Comparison
399 Final State Populations

CDF Run II Preliminary (2.0 fb—1)

The calculation of & accounts for the trials fact
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Global Comparison

Sleuth Final States : 37
Sleuth variable: DNk mTci‘ + ‘23 ,

W bb jj
2 e GDF Run lldata « Scan the 2ZP_ spectrum
S 50 L | Herwigtt : 77% o | T
i = AlpgenW(oen J} - 2% | P
5 :g[:?genwéiut?,‘ﬁ‘uzé_so:;, * Look for semi-infinite
§ o[ . Oter region with the most
5 ‘ significant excess of
data

800 1000

- Excesses at Large 2P_

are expected by a wide
spectrum of new
physics scenarios.

. * Perform pseudo-
200 600 800 3000 experiments to evaluate
p (GeV) significance
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Global Comparison
Bump Hunter: 5036 Mass variables

e pseudo-data + Z', oy

I Other
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bump in M(e’,e’) (GeV)

For details see the talk by Georgios Choudalakis
in the Resonances and New Colored Particles Session
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Overview Schematic

— data

Global Comparison
Populations
Shapes
Sleuth 2p_ tails

Mass bumps
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Final State Populations

List of Top Population
Discrepancies

CDF Run II Preliminary (2.0 fb™ ")
The calculation of ¢ accounts for the trials factor

20 CDF Run Il Preliminary (2 fb'1)

Final State Data Background o Entries: 399

be™ p 690 817.7 4+ 9.2
yrE 1371 1217.6 4 13.3
ptrt 63 35.24+ 2.8
b2jp high-Epr 255 327.2 + 8.9
2jrE low-Zprp 574 670.3 £ 8.6
jrT low-Spr 148 199.8 &+ 5.2
36 17.2 + 1.7
33 62.1 + 4.3

[0}
o

Deficit Excess

741710 764832 X 6447.2
1056 150.8 £ 6.3

Vista Final States
3 3

e 256946 249148 + 2201.5
Qbilnw-EpT 279  352.5 + 11.9
jrE low-Spr 1385 1525.8 + 15
2b2j low-Spr 108 153.5 + 6.8
528 613.5 + 8.7

523 611 + 12.1 .
108 70.5 £ 7.9 : Large Large
14 13.1 + 4.4 : agreement
103 97.8 4+ 12.2 deficit J St
653 659.7 £+ 37.3
3157 3178.7 + 67.1

No Significant Discrepancy in Populations!
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A few example distributions

From . From
Most significant deficit Most significant excess
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Kinematic Shapes

. e CDF Run Il Data
Entries: 19650 3j ) pr < 400 GeV B Other
6000 — 3 [ Overlaid events : 0.1%
CDF Run Il Preliminary (2.0 fb ) | ] pythiajy : 0.1%
[ Pythia bj: 3.9%
[ Pythia jj : 95.9%

Disagreement

Vista Distributions

overflow

AR(j2,]3)

agree disagree

This analysis brought this issue (“3 jet effect”) to attention and Is; currently:
being investigated by experimental and theoretical colleagues.

This is a major limiting facter in our ability toisee mass
resonances in multijet final states.
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3 et effect
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Conclusion: No discrepancies tor motivate a new: physics; claim
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Sleuth Results
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Sleuth Results Summary

CDF Run II Preliminary (2.0 fb™1)
SLEUTH Final State 7P

ladias 0.00055
oot gy 0.0021

oot 0.0042
0 p 0.0047
rrrt 0.0065

The most discrepant Sleuth final state has a
probability ofi 8% afiter accounting for trials; factor
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Conclusion

* Completed the global search for new physics in 2fb’
at CDF

« This analysis finds...
= No significant final state population discrepancies.
= No shape discrepancies motivating new physics
= No statistically significant Sleuth 2p. excess.

= Bump Hunter results will' be presented: in another:
talk

« The search continues...
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Si Xie

X*(5) = (

Global Fit

Z Xk; g)) + Xconstralnts(g)

kEbins

_ (Datalk] — SM[k])?
SSMIE]2 + /SMk]"
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Category Explanation L Error Error(®
CDF integrated lumincaity ) 50 26
i 0,05 6.1
0n.1az 0,006 3.1
0.91 0.04 4.4
127 0.05 3.9
0,08 6.1
1.949 016 8.1
1.64 0.08 4.9
2,06 017 5T
0olo § o 1.2 0,09
0011 k-fac 1.37 0.03
(i) 2 1.32
208
1.341
1.23
1.02 0,04
k-factor 2 <15 1.005 0.027

k-factar 1.34 0.03

[ |
- f 3 pr< 0.945 035
k-factor 3 15 1.45 0.04
C O rre Ctl O I l kefactar 4] fr <15 1.0 0.03
k-factor 4j 1603 1.93 0. 06

k-factor &j 0,05
k-factar 2j 1560 2.2 011

Jefa 3§ 150 3.06 0.15
misld pie—a) ceniral 1.978 0,006
misld pie—ea) plug I 0.007
misld i) CMUTP - CMX 1 007

rnizsld

mizld piv—y) plug 1,56 0.016

misld pib—k) central .97 0.021

misld piy—al plug 11065 0.003

misld pig—e) central :

misld pig—a) plug

misld Plg— i)

misld pib— gl

mizld .

misld pig—T] i 0, 0001

mmizld plg—1 central 0.000260  1.4x10—F

pla—) plug i

) pl
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Sleuth Algorithm

} .
Sleuth variable: ZPT = Z Pl + uncl‘ + 17|,

Scan the sumPt spectrum in all final states and find the
region with the most significant excess of data over SM.

Perform pseudo-experiments to determine the probability
that a statistical fluctuation of the background would yield
an excess as significant as the one observed

Takes into account the trials factor for looking at many
places

Discovery level significance set at 0.001 = 5¢ effect
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Sensitivity: Top Discovery?

Remove top quark from Standard Model, refit correction factors, search!

W bB ” 5 T tt subtracted from background
22F

P < 8.3e-07

CDF Run Il data
[ MadEvent W(— ev) jijj : 15% SM= 17
1 MadEvent W(— ev) jjj : 13% d=110
[ MadEvent W(— ev) jj : 9.4%
= MadEvent W(—pv) jjjj : 8.5%
I Other

- ® CDF Runll data

- 1 Herwig tt: 79%

20F 1 MadEvent W(— ev) jjjj : 3%
- [ MadEvent W(— ev) jij : 2.6%
- 0 MadEvent W(— ev) jj : 2%

” [ Other

TTTTTTTT

Number of Events

III|III|III|III|III|III|III|III|I
IIIIIII|III|III|III|III|III|III|I

| 1 | |
800 1000

L p_(GeV)

OO
OO

Easily finding top in 1 fb™

Approximate Luminosity Needed ~ O (Run1 Discovery )
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Sensitivity: Z' mass bump: ?

e pseudo-data + 7', .y

B Other
—— [ Pythia jj : 0.2%
CDF Run Il Preliminary (2.0 fb ) | ] Pythia Z(—t1) : 0.2%
[ ] MadEvent Z(—ee) y : 1%
[ ] Pythia Z(—ee) : 98.2%

(7))
nlad
c
)
>
LLl
[P
(@
S
)
0O
£
-
<

| T T
250 300
bump in M(e’,e’) (GeV)

Z',., — charged leptons
50 discovery if 0xBR = 0.325 pb.
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Number of Events

Correction Factor p(g->tau) = 5.2E-3

100

50

vyt

| CDF Run Il Preliminary (1.9 fb'1)

e CDF Run Il Data

I Other

[ Pythia bj : 0.4%

[ ] Pythia Z(—ee) : 1.4%
[ Pythia jj : 34.4%
[ | Pythiajy: 62.6%

T

" CDF Run Il Preliminary (1.9 fb'1)

100 }

50

Number of Events

e CDF Runll Data

I Other

[ utOswl :0.1%

[ ] Pythia bj : 0.8%

[ | Pythia Z(—71) : 21.2%
| | Pythiajj:77.7%
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e CDF Run Il Data

iy B Other
3 [ Non-collision : 0.1%
-CDF Run Il Preliminary (2.0 fb') | [ pythia bj : 0.8%

i [ | Pythia jj : 34.6%
20000+ [ | Pythia jy : 64.4%

o

|et-> phoeton
fake

10000

Number of Events

Correction Factor p(g->ph) central = 2.66E-4
Correction Factor p(g->ph) plug = 5.1E-4 o_-F

[
100 150

Y Pr (GeV)
e CDF Runll Data
il —F - g o
1 5000LCDF Run Il Preliminary (2.0 fb™) | ';”;ﬂi"ﬁj”.*#”}’o;f”"’ [ CDF Run Il Preliminary (2.0 fb7) | [ Pythia jj : 8.4%
| Pythiajj : 36.1% - | Pythiajy : 17.3%
7)) I [ | Pythiajy:62.4% N 800 [ | Pythiayy:66.2%
L : PY IIE :
5 | 5
i 10000} & 600
B o
.5 B E i
o - g 400
el - -
£ 5000 g i
Z l 2 200/
- e
0: L L | | 1 0 . F !
100 150
Y Py (GeV)
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jet -> photon fake

e CDF Run Il Data . e CDF Run Il Data
I Other I Other
— | 2 Non-collision : 0.1% [7] Non-collision : 0.1%
4000-CDF Run i Preliminary (2.0fb ) | 77 Pythia bj : 0.8% | Pythia bj : 0.8%
[ ] Pythia jj : 34.6% [1 Pythiajj : 34.6%
iajy:64.4% Pythia jy : 64.4%

Number of Events

L)
=
c
Q
>
(I
[T
o
-
Q
o]
£
=
=

0 . 0
y detEta v ¢ (radians)
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. e CDF Run Il Data
1Y I Other

3 [ Non-collision : 0.1%
-CDF Run Il Preliminary (2.0 fb') | [ pythia bj : 0.8%
. | ] Pythiajj :.34.61/'0
Jet _> muon 4920000“; [ | Pythiajy : 64.4%
S :
> B
lake s |
o -
£10000-
g =
Correction Factor p(g->mu) = 1.18E-5 = i
o

[
100 150

e CDF Run Il Data
j |J.+ I Other Y pT (Gev)
= - [ Alpgen W(—pv) : 7.8% ) e CDF Run Il Data
. 1 +
15000_CDF Run Il Preliminary (2.0 fb ) | [ MadEvent Z(—pp) | : 8.49 3ju B Other
[ | Alpgen W(—pv) | : 26.2% . 7| 0] MadEvent Z(—py) fjj : 6.1%
i —— - o ~CDF Run Il Preliminary (2.0fb ) | [ ] Apgen W(—uv) jj: 19.1%

-ﬂ i Fythia )+ 45.6% 800 [ ] Alpgen W(—)iv) jii : 22.6%
c N : [ ] Pythiajj:30.7%
>, £
i 10000 9 600
° L i
- ‘S i
2 5 400
E 5000 Qo I
2 e oal

2 200-

1 1 1 1 1 o- I | I I I
30 40 ) 60 80 50 100
w” pr (GeV) u* pr (GeV)
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lllustration of Fakes

e CDF Runll Data
B Other
§ | Pythiajj: 11%
CDF Run |l Prelimins . E_Pythia e 12 4%
[ | Pythiajy : 14.4%

/ | | Pythia Z(—ee) : 51.1%

jet -> ph fake ety

ph -> e fake

real photon

e -> ph fake
(CDFSim)

o=l

4
-
D
>

LLl
(-
o
.
QD
e
£
-
<

O
o

_IIIiE]l'IlIl

vy detEta
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