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Goal

Search for significant discrepancies with the Standard Model

Scope

All high-p_ data
All kinematic quantities
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Motivation

>Hierarchy problem

Fermions Bosons

u ¢ t 7 “Fine tuning of Higgs mass
d || oA

1 11 E > Dark Matter
| IVE 1!{! 1,4 N Dark Energy
-:E reutring neutr o neutrine
e u T Tngm There has to be physics beyond

] r___‘“_”_] the Standard Model.

s

*Yet to be confirmed L —— _JI
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CDF anatomy

Electromagnetic Calorimeter

P

Seleneicl mermne

1.4k Tesla
Muon detectors

Silicon tracker
(700,000 channels)
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Brief History

“First embryonic version: DO Run I, Fermilab
““General Search” in H1, DESY

>Currently work underway in CMS, ATLAS, and D@ Run II

*CDF Run II global search:
= 2007: 1 fb!
= 2008: 2 fb!

Bibliography (CDF Run I, 1 fb’")
http://arxiv.org/abs/0712.2534 (PRL)
http://arxiv.org/abs/0712.1311 (PRD)
http://arxiv.org/abs/0710.2372 (SUSYO07, Eur.Phys.J.C)
http://arxiv.org/abs/0710.2378 (SUSYO07, Eur.Phys.J.C)
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Overview

MC

\

global
fit

CDF simulation

Correction Factors

< SM background >

Y

Global Comparison
Populations
- Shapes
2p, tails
Mass bumps
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iterate

Until either a clear case for New Physics can be
made, or there remain no discrepancies that
motivate a case for New Physics
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Correction

factors
(2 fb)
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CDF Run 1T Preliminary (2.0 fb™ 1)

Code Category Explanation Value Error Error(%)
0001 luminosity CDF integrated luminosity 1990 50 2.6
0002 k-factor cosmic_ph 0.83 0.05 6.0
0003 k-factor cosmic._j 0.192 0.006 3.1
0004 k-factor 1v1j photon+jet(s) 0.92 0.04 4.4
0005 k-factor 142j 1.26 0.05 4.0
0006 k-factor 1v3] 1.61 0.08 3.0
0007 k-factor 14+ 1.94 0.16 8.3
0008 k-factor 2+0j diphoton(+jets) 1.6 0.08 5.0
0009 k-factor 2-v1]j 2.99 0.17 5.7
0010 k-factor 2+2j+ 1.2 0.09 7.5
0011 k-factor W0 W (4jets) 1.38 0.03 2.2
0012 k-factor Wi1j 1.33 0.03 2.3
0013 k-factor W2j 1.99 0.05 2.5
0014 k-factor W3+ 2.11 0.09 4.3
0015 k-factor 70j 7 (+jets) 1.39 0.028 2.0
0016 k-factor Z1j 1.23 0.04 3.2
0017 k-factor 72j+ 1.02 0.04 3.9
0018 k-factor 2j pr <150 dijet 1.003 0.027 2.7
0019 k-factor 2] 150<pp 1.34 0.03 2.2
0020 k-factor 3j P <150 multijet 0.941 0.025 2.7
0021 k-factor 3j 150<p 1.48 0.04 2.7
0022 k-factor 4j p <150 1.06 0.03 2.8
0023 k-factor 4j 150<pr 1.93 0.06 3.1
0024 k-factor 5j low 1.33 0.05 3.8
0025 k-factor 1b2j 150< B 2.22 0.11 5.0
0026 k-factor 1b3; 150<p T 2.08 0.15 5.0
0027 misld p(e—e) central 0.978 0.006 0.6
0028 misId p(e—e) plug 0.966 0.007 0.7
0029 misld plp—p) CMUPHCMX D.888 0.007 0.8
0030 misId p(v—+~) central 0.949 0.018 1.9
0031 misId p(vy—~) plug 0.859 0.016 1.9
0032 migld p(b—b) central 0.978 0.021 2.1
0033 misld p(y—e) plug 0.06 0.003 5.0
0034 misTd p(g—e) central 7.09X 10 1.9x10°% 2.7
0035 misTd p(g—e) plug 0.000766 1.2x10° 3 1.6
0036 misTd plg—p) 1.14x 10 6x10 7 5.2
0037 misTd p(b— ) 3.3x109 1.1x10~5  33.0
0038 misld p(j—b) 25<pr 0.0183 0.0002 1.1
0039 misTd p(gq—T) 0.0052 0.0001 1.9
0040 misTd p(g—~) central 0.000266 1.4x10°5% 5.3
0041 misTd p(g—~) plug 0.00048 6x 107 12.6
0042 trigger p(e—trig) plug, pT>25 0.86 0.007 0.8
0043 trigger p(p—trig) CMUP+CMX, pp >25 0.916 0.004 0.4



The Global Fit

Minimize:

Xz(; — Xi + X((msh amts(;)

kEbms \

e.g. theoretical estimation of
k-factors

(Data] k] — SM[k])?
Sl\[[k] + dSM[£]?

§ = set of correction factors X

SM = Integrated Luminosity x Acceptance x
{0, * k-factors} x

{ID and misID probabilities} x
{Trigger Efficiencies}

> All the data are used during the fit, and all the correction factors
are found simultaneously.

Georgios Choudalakis [Iji°



Object and Event selection

Physics Objects

> e, W, T, Jet, b-jet, v, Missing E_ u
> Consider objects of p.> 17 GeV

Event selection

o €, pp>25GeV B
o W, pp>25 GeV

o v, p, > 60 GeV > 4.3 x 10° events
o Jet, p,. > 40 GeV

- additional two-object trigger§/
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Partition in Exclusive Final States

SM

Nothing dropped

Compare “apples to apples”

Georgios Choudalakis [Iir 12



2 Table including all
Vista final states
with at least 10
data events

~Background
uncertainties are
statistical.

399 final states; a lot of information

CDF Run II Preliminary (2.0 fb~1)

The calculation of ¢ accounts for the trials factor

Final State Data Background o
be™ 690 817.7 £ 9.2 2.7
\Ta 1371 1217.6 + 13.3 +2.2
pErt 63 352+ 28 417
b2jp high-Zpr 255 327.2 4+ 89  —1.7
2jr ¥ low-Tpp 574 670.3 +£ 86 —1.5
3jr ¥ low-Spp 148 199.8 + 52  —1.4
efprt 36  17.2+ 1.7  +1.4
2jrE,F 33 62.1+43 -1.3
e¥j 741710 764832 + 6447.2 —1.3
jer® 105 150.8 + 6.3 —1.2
et2j 256946 249148 + 2201.5 +1.2
2bilow-ng« 279  352.5 4+ 11.9 —1.1
low-Spp 1385 1525.8 + 15 —1.1
b%g low-Spr 108 1535 + 6.8  —1
528 613.5 + 8.7  —0.9
pEvp 523 611 + 12.1  —0.8
2by 108 705+ 7.9 +40.1
8j 14 131+ 44 0
7 103 97.8+12.2 0
6j 663 659.7 + 37.3 0
5] 3157 3178.7 £ 67.1 0
4j high-Spp 88546 89096.6 + 935.2 0
4j low-Spp 14872 14809.6 + 186.3 0
4j2+ 46 46.4+39 0
4jr* high-Spr 29 266+17 0
4jrT low-Spp 43 63.1+33 0O
4jp high-Tpp 1064 1012 + 62.9 0
4jyrE 19 108+ 2 0
4jvp 62 104.2 + 224 0
4jy 7962 8271.2 + 2451 0
ajpEp 574 590.5 + 13.6 0
4jpTuF 38 484162 0
4jp 1363 1350.1 + 37.7 0
3j high-Spp 159926 159143 + 1061.9 0
3j low-Spp 62681 64213.1 + 406 0
3j2 151 1775+ 71 0
3j7% high-Spr 68  76.9+ 3 0
3jp high-Spr 1706 1899.4 + 77.6 0
3jp low-Spr 42 36.2+57 0
3jyr T 39 37.8+36 0
3jvp 204 249.8 + 24.4 0
3jy 24639 24899.4 + 372.4 0
3jptp 2884 2971.5 £ 52.1 0
3jpLp 10 36+19 0
3ty 15 79+29 0
3jutut 175 177.8 £ 16.2 0
3jp 5032 4989.5 + 108.9 0
3b2j 23 289+47 0
3bj 82 826+57 0
3b 67 856x77 0
2rE 498 5127 + 142 0
295 128 107.2+69 0
2y 5548 5562.8 + 40.5 0
2j high-Spp 190773 190842 + 781.2 0
2j low-Spp 165984 162530 + 1581 0
2j2r % 22  406+32 0
2j2~p 11 84+24 0
2j2+ 580 581 + 18.7 0
2jr* high-Zpp 96 114.6 £33 0

Final State Data Background o
2jp high-Ypp 87 809 X68 0
2jp low-Spr 114  79.5 + 100.8 0
2jpr 18 132422 0
2jyr T 142 1446 £ 57 0
2y 908 980.3 + 63.7 0
2jy 71364 73021.4 + 595.9 0
2jutr¥ 16 19.3+22 0
2jutp 17927 18340.6 £ 201.9 0
2jpTyp 31 27777 0
2uty 57 582 + 13 0
2juTuty 11 7.8+27 0
2jptuTF 956 9249 + 61.2 0
2 22461 23111.4 + 366.6 0
2¢Ej 14 13.8+23 0
2% T 20 17.5+1.7 0
2¢% 32 492434 0
2b high-Spy 666 689 £ 9.4 0
2b low-Xpp 323 3132+ 103 0
2b3j low-Zpr 53 57.4+65 0
2b2j high-Tpq 718 803.3 + 12.7 0
2b2jp high-Tpp 15 218+28 0
2b2jy 32  39.7+62 0
2b2jut p 14 17.3+£19 0
2b2ju 22 21.8 + 2 0
2bpt 11 144421 0
2bj high-Zpp 891 967.1 + 13.2 0
2bjp high-Tpp 25 31.3+31 0
2bn 71 545+71 0
2bjutp 12 107£19 0
2bet 2jp 30 27.8+22 0
2bei23 72 66.5+29 0
2be* 35 22 19.1+22 0
2betjp 19 19.4+22 0
2betj 63 63+ 3.4 0
2bet 96 92.1+41 0
- F 856 872.5 + 19 0
b 3793 3770.7 £ 127.3 0
P 381 4409+ 73 0
pEpr ¥ 60 75.7+34 0
pEprE 15 12 + 2 0
uEp 734200 734206 + 4897.8 0
pEy 475 469.8 + 125 0
pEuTp 169 1985 82 0
T 83 60£31 0O
sty 25283 25178.5 + 86.5 0
j2yp 36 30.4+42 0
_127 1822 1813.2 + 27.4 0

* high-Zpr 52 56.2+25 0
J‘r - 203 2522 £ 87 0
jp high-Tpp 4432 44317 £ 452 0
jyr 526 476 £9.3 0
b 1882 1791.9 £+ 72.3 0
.w 103319 102124 + 570.6 O
jpErF 71 98 + 3.9 ]
jut o 15 12L2 0
jpEpr T 26 308+26 0
jutp 109081 108323 + 707.7 0
juT g 171 171.1 + 31 0
BTy 152 190 £+ 39.3 0

Final State Data Background o
T ptp 32 3224109 0
juTuFy 14 11.5+26 0
jpTu¥ 4852 4271.2 + 185.4 0
jut 77689 76087.5 + 930.2 0
eT4jp 903 830.6 + 13.2 0
et ajy 25 202436 0
et 4 15750 16740.4 & 390.5 0
eTajrT 15 21.1+22 0
etajp 4054 4077.2 + 63.6 0
et 3jy 108 793+ 5 0
e+ 3j 60725 60409.3 + 723.3 0
eTay 41 342426 0
etojrt 37 472422 0
et ojrF 108 959+68 0
et aip 25725 25403.1 + 209.4 0
et 2iyp 30 318448 0
eF iy 308 3428 + 157 0
eTojuFyp 22 148+19 0
€ 2j£* 23 15.8 & 2 0
etr 437 387+ 53 0
et F 1333 1266 + 12.3 0
eTprF 109 1061 %27 0
ety 960826 956579 + 3077.7 0
et p 497  496.8 + 10.3 0
et 3578 3589.9 + 24.1 0
eTputy 31 209416 0
et Ty 109 994 %24 0
et pt 45 285+ 1.8 0
eTu¥ 350 313+ 54 0
etjay 13 161 +39 0
etjr¥ 386 418 £ 18.9 0
etjrt 160 162.8 + 3.5 0
eTipr T 48 446 +33 0
etjpr 11 83+15 0
etip 121431 121023 + 747.6 0
eEjvp 159 192.6 + 10.9 0
et iy 1389 1368.9 + 38.9 0
eTijuFp 42 33+29 0
efjutyp 16 92+19 0
etijuF 62 638432 0
etiju® 13 82+ 2 0
eTeFyj 148 159.1 + 7 0
eTeFaj 717 7436 + 244 0
et eFajp 32 41.4+56 0
et eFojy 10 1144+ 29 0
eteT2j 3638 3566.8 £ 72 0
etets 18 16.1 £ 1.7 0
eteFp 822 831.8 + 13.6 0
eTeFq 191 2219 + 5.1 0
eTeFip 155 170.8 + 12.4 0
eteFijy 48 45+ 39 0
eteTF; 17903 18258.2 + 204.4 0
efeT 98901 99086.9 + 147.8 0
b6j 51 423438 0
b5j 237 10254+ 7.1 0
b4j high-Spp 26 23.4+26 0
b4j low-Epp 836 821.7 4+ 15.9 0
b3j high-Tpyp 12081 12071 + 84.1 0
b3j low Xpy 2974 2873431 0

—
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Ways to look for discrepancies

Population discrepancies
Shape discrepancies
Mass resonances

High Xp_ excesses

Georgios Choudalakis [Iji°



Population discrepancies

Using Poisson statistics

I:I 00 n

itd2 b —e’ (Not mentionin

| ’ 9
EXpeCted b I= H Z,n! convolution with
Observed d P-val= - T uncertainty in b.)

~1f d < b, —e "

E n=0 n'
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Shape discrepancies
Using Kolmogorov-Smirnov test

K5-Test Comparison Cumulative Fraction Plot

1.0 | -
8 F -
6 -

I —» D: “KS statistic”
4 _

i ] From D we find
5 L i KS probability

I | (that shapes are
o L | consistent)

0 10 20 % 10

X

399 final states x ~49 kinematic distributions each = 20,000 shapes

For example: masses, p,, 2p,, N, ¢, AR etc.

Georgios Choudalakis |I|ir 16



Number of Events

15

10f

ete

Mass resonances

e pseudo-data + Z',; gy

I Other

| T 1

"CDF Run Il Preliminary (2.0 fb'1)

[ Pythia jj : 0.2%

[ ] PythiaZ(—71) : 0.2%
[ ] MadEvent Z(—ee) y : 1%
[ Pythia Z(—ee) : 98.2%

I R S
250
bump in M(e",e") (GeV)

Georgios Choudalakis |jr

Target: Narrow mass resonances

Scan all mass spectra with a window.
Window size follows mass resolution.
Sidebands have to agree more than center.

Each bump has a p-value

Most interesting window : p-val_

Repeat for all mass variables.
Evaluate significance, given trials factor.

Discovery threshold: 3o after trials factor.

399 final states : ~20,000 shapes : ~5,000 mass variables

@ 17



High-2p. excesses

Why Zp_?

-Sensitive: New physics — Heavy objects — High-Xp_ products

-Universal: Every event has a Zp..

— CDF Run Il Preliminary (927 pb"
W bb jj P =yo(.089IO )

@ 22F e CDFRunllidata 7E
5 - 1 Herwigtt:79% o SM=33
> 20 1 MadEvent W(— ev) jiij : 3% 2 d=47
L C [ MadEvent W(— ev) jji: 2.6% 5
o 18F [ MadEvent W(— ev) jj : 2% 4
= C I Other 5
| Hh
Z 14 1
C 2 500 550 600
12
10—
8
61—
4
2
0: |¥| ] L
0 200 40P 600 800 1000
> GeV
1 p_(GeV)

Georgios Choudalakis |jr

In each tail we expect b and observe d.
Find p-val of all tails.

Mark most interesting (p-val ).

Repeat for all final states.
Evaluate significance, given trials factor.

Discovery threshold: 3o after trials factor.

@ 18



We have it all at our fingertips

Interesting features are listed first
All plots are 2 clicks away

CDF has a complete view of its
high-p. data

Georgios Choudalakis [Iir 19



Would this have found top?

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

1 -
CDF Run Il Preliminary (927 pb ) tt subtracted from background
w bb ii P 0089 w bb ji P < 8.3e-07
@ 2F e CDF Run Il data 7 “ 2F e CDFRunlldata 12
S F 1 Herwigtt: 79% = SM= 33 S F 1 MadEvent W(— ev) jiji : 15% of SM= 17
>  20F 1 MadEvent W(— ev) jjii : 3% d= 47 > 20 1 MadEvent W(— ev) jjj : 13% F d=110
E E 1 MadEvent W(— ev) jjj:2.6% 35 _"";' F 1 MadEvent W(— ev) jj : 9.4% 8
o 18F [ MadEvent W(— ev) jj : 2% 4 o 18F 1 MadEvent W(—pv) jjij : 8.5% E
= C BN Other . 5 C BB Other 5 H ‘
Ke] r e} __ ak
- e 2 2 il 4
2 1 2 L S0 g
C 0 C ® %= 300 400 500 600
12— 12—
10— H 10—
8 [i 8—
6 61—
4— 4
0 - 1 1 1 L | 1 L 0 = 1 1 | 1 1 |
0 200 40P 600 800 1000 0 200 400 600 800 1000
> GeV > GeV
41 2P (GeV) 258 Lp (GeV)

Easily finding top in 1 fb™
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How much would it have taken?

Top quark removed from background.
Scale integrated luminosity.

P E

10"

! 102
Probability =
that the most \ -
interesting 107 =

excess is just
a fluctuation. 107

(trials factor

m— edian

Range

discovery threshold

y
mexciting

included) 10°
- CDF discovery
10 - 1995
10-? i | | | | L1 ¢k E |- -i I | | 1 1 1 i S | | I | | | P11 E
0 20 40 60 80 100 120 140 160 180 200

Georgios Choudalakis |11
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Number of Events

WZ

example of a signhal we don't see with this analysis

- After removing WZ background
+ b
I*I l’ ¢T CDF Run i Prellmlgal'yo(zocsz ) Il ¢T P =3 7005
8F e CDFRunildata a5; £ — lc\)AngER:gt“Zc(jata Vy:76% e SM= 0.11
Y - 50% 3 L C \Y —Sup) vy : 76% =0.
ol M;ﬂivs\’,‘zt.zgg;;“” 0% 4 SM= 0.5 2 C ] MadEvent Z(—up) | : 6.9% 50 d= 4
7E ) MadEvent Z(opy) j : 46% o W 7t £ Pythia Z(—)  4.8% 2
- [0 Pythia Z(—t1) : 3.2% 3 o - B gﬁhla ZZ:4.6% 25
6F Il Other 3 @ 5‘__ £l 2
— 158 -g - 1.5
- E - 1
L 1= =] L
5 0.55 = 5— 055
- 0550 300 350 - 250 300 30
4 :_ ® 4 :_ [ ]
3 3
- Hq -
2 __ ® P 2 — [ ] ®
1 f_ 1 :— ®
0 E 1 1 1 | | 1 | I | 1 | 0 - L L :EE : l L L L l o L L l
0 100 200 300 400 500 0 100 200 300 40& @ 5V())O
> (GeV) p e
245 )» P 245

P becomes 1%, corresponding to (only) 2.3c effect.

CDF observed WZ (at 60 significance) with 1.1 fb' [Phys. Rev. Lett. 98, 161801 (2007)].
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Sensitivity to bumps?

ete I Other

~CDF Run Il Preliminary (2.0 fb™)

e pseudo-data + Z',; coy

[ Pythiajj : 0.
[ ] Pythia Z(—11) : 0.2%
[ ] MadEvent Z(—ee) vy : 1%
[ ] Pythia Z(—ee) : 98.2%

2%

15[ ¢

100

Number of Events

—e——
=
- o—
o |
4
g
e
Il
I
3
— 4
=
I
]
<

250
bump in M(e",e") (GeV)

! | !
200

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

Georgios Choudalakis |11

Number of Events

10

2b e p

| CDF Run Il Preliminary

T T T T | T T T T I T T T

(2.0 fb™)

° pseudo-data + SM WH

I Other

[ Alpgen W(—ev) jj : 4.7%
] Alpgen W(—ev) bbj:5.1%
[] Alpgen W(—ev) bb : 32.8%

[ 7 Herwig ti : 50.4%

120 GeV

M(b1,b2) (GeV)

WH.. —s tvbb

120

50 discovery if 0 = 14 pb.

(Standard Model predicts 0.159 pb.)




b e* 3 P,

Z (5OOGGV) — tt

® pseudo-data + Z'y, .., —tt

I Other

| CDF Run Il Preliminary (2.0 fb )

20

15

10

Number of Events

[ Alpgen W(—ev) bb jj : 4.4%
[ Alpgen W(—ev) jjj : 5.6%
[ Alpgen W(—ev) jjjj : 8.1%
[ ] Herwigtt: 74.6%

%90 200

A
600 800

M(ttbar) (GeV)

Number of Events

b e* 3j p;

e pseudo-data + Z —tt

500 GeV
I Other

| CDF Run Il Preli

20+ '

minary (2.0 fb™)

[ Alpgen W(—ev) bb jj : 4.4%
[ ] Alpgen W(—ev) jij : 5.6%
[ ] Alpgen W(—ev) jjjj : 8.1%
[ ] Herwig tt : 74.6%

100
Mt(j3,pmiss) (GeV)

50 discovery if 0xBR=2.2pb

L
150

The same signal can appear in different variables.

Georgios Choudalakis |11
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Populations

© The Poisson probability that

the SM population in a final CDF Run Il Preliminary (2 fb™)

state would fluctuate above 120
(or below) the observed - Entries: 399
population in the data. 100
©This probability 1s expressed o -
in units of standard % 80
deviation (o). b B
©These probabilities plotted S 60—
do not yet take into account i |
the trials factor: We -g a0l
examined 399 final states. > -
Accounting for this reduces i
the significance of every 20~
observed discrepancy. -
@ After taking into account %
the trials factor, the greatest
population discrepancy is A R ——— T =T .

arge il
only a 2.7¢ deficit of data. deficit agreement excess

Georgios Choudalakis |y



Distribution Shapes

©Vista automatically produces
and examines ~20,000
distributions of kinematic
variables.

©Their consistency with the
background is tested using
Kolmogorov-Smirnov test.

©The KS probability P (that two
distributions are consistent) 1s
expressed in units of standard
deviation (o).

~In the probabilities plotted here,
the trials factor due to
examining thousands of
distributions has not yet been
accounted for.

Georgios Choudalakis |y

CDF Run Il Preliminary (2 fb'1)
3500 Entries: 19650
3000—
m -
c -
©2500—
3 ¢
Q -
"=2000—
2
Q -
1 -
- 500 >
o F o
= 1000 "5
- >
~ o
500— ,l,
0 - I
-10 8 -6 8 10
.

. —  dy HSagrce g
C 1SaGres

—Interest is focused on outliers
showing significant disagreement



80000

(o2}
(=1
(=1
(=]
(=}

40000

Number of Events

20000

100000

50000

Number of Events

et p;

Examples

e CDF Run Il Data
I Other

5| 0 Pythia Z(—ee) : 0.6%
~CDF Run Il Preliminary (2.0fb ) | ] Pythiajj: 0.7%
— [ Pythia W(—>w) : 2%
i ] Pythia W(—ev) : 95.7%
_= 1 | | | |
0 10 20
W p; (GeV)
. e CDF Run Il Data
e*] I Other
. =) [ MadEvent Z(—ee) : 7.3%
HCDF Run Il Preliminary (2.0 fb ) 1 Alpgen W(—ev)j:7.5%
[ Pythiajy : 13.4%
I [ Pythiajj:64.6%

L1
200

300

M(e",j) (GeV)
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o

Number of Event

20000

10000

e CDF Run Il Data

iy

ete B Other
—— [ Pythiajj: 0.2%

+-CDF Run Il Preliminary (2.0 fo ) | ] Pythia Z(—1) : 0.2%

L [ 1 MadEvent Z(—ee) y : 1%
n L [ ] Pythia Z(—ee) : 98.2%
= 6000 .
(]
>
Ll
'S 4000
=
(]
E
3 2000
=

0 1 | 1 1 1 1 | 1 1 1 1 I 1
20 30 40 50 60
e* pr (GeV)

ICDF Run Il Preliminary (2.0 fb'1)

e CDF Run Il Data
I Other
[ Non-collision : 0.1%
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high-2p_ dijets?
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Most significant Zp_ tails

CDF Run Il Preliminary (2.0 fb'1)
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p-value=3.20. Within the distribution 2.60. Given all distributions, probability is 50%.
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Most significant Zp_ tails
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Most significant Zp_ tails

CDF Run Il Preliminary (2.0 fb'1)
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Most significant Zp_ tails
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Summary of Zp_ tail excess

CDF Run II Preliminary (2.0 fb™1)

SLEUTH Final State P ® Probability that the most

_ interesting excess seen in
€+€"+ 0.00055 each 2p_ distribution is just a
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VAN s ﬁ 0.0042 (trials factor included)
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Con

P — 008 - Probability that the most

unlikely 2p. distribution (£*£™)
This is only a 1.30 effect. is just a fluctuation.

(trials factor included)
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Summary

» We searched for new physics globally in 2 fb! of CDF II data

- We gained an overview of all high-p_ data

> Found nothing significant enough in populations

> Most (97%) distributions agree well with prediction
> The rest 1s QCD not modeled perfectly

> No significant mass bumps

- No significant excess at high 2p_

“It is a testimonial to the integrity of experimentalists
that they don't always find what they expect.”

-- Steven Weinberg, Dreams of a Final Theory
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