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The Tevatron

e Currently, the world’'s only top quark F"‘"'
production machine

e Highest energy pp collider p S ¥ qum—p
1.96 TeV

$ Energy of the beam = 980 GeV
O /s=1.96TeV (Runl — 1.8 TeV)

Bousl:er

e Collisions every 396 ns (Run | 3.5 us)
e Runl: 1992 - 1996

Tevatron

. .__- Sl ,___" .
]

e Run II: 2001 - nowadays P SoufcR 8 pamiih Injector
; & Recycler
¢ Many improvements: Main Injector o=
O Line: 100 pb~ (Run ) — > 1 ot
(Run 1)

e Discoveries: quark top (1995) and B, mixing (2006)
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CDF

e General-purpose particle detector. Cylindrical simmetry

e 3 subsystems: tracking (inside a 1.4 T solenoidal magnetic field),
calorimetry and muons systems

Central Calonmeter (E H)

Central Muon
e For top physics, the full Wall Calorimeter (H) Solenoid
detector is needed g Coronmeter 40 N\ || & —
e Run Il improvements: Forwerd Mucg e \Y A\ -
- New Silicon detector o “\a Ny —j;;j,,#-f
i fii"!'."".’. | T
- TOF detector S i
- plug calorimeters ’ Li “

- ¥, -."l' =T / —
- forward 4 detectors /< ool \% "'---.:i_:-;ii:ii;;-_;~.___

Forward Calorimeter (E) ;

- DAQ & triggers electronics R —

i ime of Flight
|' \ 'I.L:entral Outer Tracker

= L2 SVT trlgger | Silicon Vertex Detector

Intermediate Silicon
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Why Is Top Quark so Interesting?

e Heaviest known fundamental particle = high
pr physics

e Decays before it can hadronize (73op ~ 10724
sec) = momentum and spin pass to the
decay products

e Top quark properties test SV | —LEP1 and SLD
80.5q9 LEP2 and Tevatron (prel.)

<> Higher x-sec than predicted could be a sign of non 68% CL e

SM production mechanisms

e Look for new physics

e Top mass fundamental parameter in SM

& M, along with the mass of the W, is related with the 80.3—-
mass of the Higgs boson

150 175 200
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Top Production & Decay Modes

e At Tevatron energies (/s = 1.96 TeV) top -
guark is mainly produced in pairs via strong
Interaction 7 J

<& qq annihilation (85%) or gluon fusion (15%) "’ b & t ”a%\ :
O o(pp — tt @ M, = 178 GeV) = 6.1 pb = one %Q(:t}<+ ihw_w/<
top event every 10 billion inelastic collisions -;@9999 s - § )

e Decays via electroweak interactiont — Wb

$ BR(t — Whb)~1 = final state given by the W= decays
& BR(W — leptons) = 1/3, BR(W — quarks) = 2/3

lepton = electron or muon

Final State Dataset BR S/B
lviv bb dilepton ~5% | 4/1
lv qq bb lepton+jets | ~30% | 2/1
qq qq bb hadronic ~44% | 1/4
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Why... (1)

e ... heavy flavor (HF) tagging?

¢ Top signal has 2 b’s and only ~ 1- 6%
of the main backgrounds has HF =
S/B greatly increased

e ... Jet Probability?

¢ Provides a continuous variable = more flexible way to understand the composition
of the tagged sample

¢ Can be tuned/optimized differently for other kind of analyses

<> Potentially, this method can be used to statistically separate b and ¢ heavy flavor
contributions
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Jet Probability Algorithm (1)

i —
e HF hadrons have long lifetime — displaced g ' g e bijets
vertices (and tracks) from the primary vertex 2 i o
- i o cCjets
B ER) . .
e Determines whether a jet has been produced atthe §10 | ° light jets
primary vertex or from the hadronization of a heavy £ 2
quark < [%
10° [
e Physically, probability for a jet to come from the
prlmary Vertex B L .....’.”. J........
. . . 10-3IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|.I.III1IIII
e Uniform for light quark or gluon jets. Peaks at O for 0 01 02 03 04 05 06 07 08 09 1
jets containing displaced tracks from HF decays yI Jf{f,..—”' P,
g g track 1

e Signed impact parameter: dg > 0 if point of closest
approach to the primary vertex lies in the same
direction as the jet direction (cos ¢ > 0)

Primary 4
Vert"e’iﬁ,x..‘: (Pz track 2
e + (-) Jet Probability: only tracks with positive %2}
(negative) impact parameter

Track 1: d, is positively signed
Track 2: d, is negatively signed
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Jet Probability Algorithm (lI)

e Track impact parameter significance: S = d/oq  , as00
4

&)
@ 4000
e Fit the distribution of the track impact parameter l: 3500
significance to obtain a resolution function R(S) 2
(different for data and MC) é 2500

)

Z

(data-fit)/error

8 6 4 2 0 2

In(I(S4 )I)

e Negative side of R(S) used to determine the 1500
probability (P;.(Sp)) that the impact parameter 1000
significance (Sy) of a given track is due to the 500
detector resolution =

j=1%00 r(s)as In(I(S)N)
/2 oo R(S)dS

(o) IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|

Ptr(SO) -

e Probability that a jet is consistent with a zero lifetime hypothesis:

N Nty — Ntr

PJ—HPtrX Z
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e Measured using an 8 GeV inclusive electron data sample
(it is enriched with HF due to the semiloptenic B decays)

e Single tag method: ¢ = —=L—=2 .

Jet Probability Efficiency

Nt._N"

1

Nej

Fp

{> Disadvantage: relays strongly on the correct

determination of the heavy flavor fraction in the sample

e Double tag method: as heavy flavor quarks are mostly .
produced in pairs, heavy flavor content in one jet IS o:f je probability < 196 - pata
enhanced requiring that the “other” jet (away jet) is tagged os-

e Efficiencies to tag a HF jet with E+ > 15 GeV and 318 pb™! °'4§ 4T

4 f{l /;Iﬂ “,l.!].“.i

e Monte-Carlo

|
0.3 :t7+:‘ki+77 |
P; < 1% P; < 5% 02 |
gdata 0.258 4+ 0.018 | 0.334 + 0.026 01
eMC 0.316 & 0.021 | 0.392 + 0.026 °"20" 50 a0 5o 0 7o a0 90 o
Scale Factor | 0.817 & 0.070 | 0.852 &+ 0.072 Efficiency vs EX* (P; <1%) in

Enrique Palencia Cortezon, IFCA (CSIC-UC)
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Jet Probability Efficiency in tt Events

e Db-tagging efficiency (tag rate x SF) per jet in a top Monte Carlo sample.
Bands represent the systematic error due to the scale factor.

JetProb Tag Efficiency for Top b-Jets JetProb Tag Efficiency for Top b-Jets

> 08 — > 06

5 oaF Jet Probability < 5% 5 Jet Probability < 5%
c Y S

§ r Jet Probability < 1% g0

g 06 2 Jet Probability < 1%
& = S 04

0.5

o
»
]
o o
N w
FrTTTTTTT T TTTTTTTTTT]TTTTTTTTTT
I I I I I

0.3
02 # Top MC scaled to match data
E Top MC scaled to match data
- . . - 0.1 Only b-jets with Et>15 GeV
0.1 Only b-jets with pseudorapidity<1 ybd
0 : I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 I 1 1 I 1 1 I 1 1 1 o 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
20 40 60 80 100 120 140 160 180 0 02 04 06 08 1 12 14 16 18 2
jet E; (GeV) jet pseudorapidity

b-tagging efficiency (%) | P; < 1% | P; < 5%
per jet 35+ 3 47 + 4
per event 551+ 4 69 £ 4
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Jet Probability Mistag Rate

light jet as a heavy flavor one

e Mistag rate: probability of tagging a g oz= oosene P i %
o 0.16 O Observed P,<5%
S 0.14 g

e Determined using inclusive jet data = 9%

samples

© 0.22

v Predicted P,<5%

+ 0.12 =i
0.1
0.08

0.04F-
0.02
0:. . ! P A P P .
0 50 100 150 200 250 300

e Parameterized as a 6 dimensional

matrix: B, Ny, S FE0 1, Zoter & 8 oue

o 0.16
O Observed P,<1%

o

;_ A Predicted P,<1%
. Eooliz O Observed P,<5% ey —é——%‘——é—

o Cross check independent samples: 7 jE  vredcearess il f
observed (multijet trigger) vs 0-06;;5=F,!,=,=E,==M!a:rﬂ*ﬂ*m %
prediction (inclusive jet data) ok e

_ A TV R T R 250 300

e Results with 318 pb~! E (GeV)

P; < 1% P; < 5%
Overall - tag rate (%) | 1.22 £ 0.08 | 5.30 4 0.25
Overall + tag rate (%) | 3.54 £ 0.18 | 9.20 £ 0.26
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Jet Probability Mistag Rate vs Er and n

; j
Mistag Rate vs E;

Jet Probability < 5%
Jet Probability < 1%

o
[N
SN

Mistag Rate
o
-
N

o
=

0.08
0.06

0.04

/

0III|III|III|III|III|III|III|III|III|III
0O 20 40 60 80 100 120 140 160 180 200

E; (GeV)

0.02

|

Mistag Rate

o
o
©

Mistag Rate vs nj

o
o
\‘

o
o
>

0.04

0.03

0.02

0.01

RO

- Jet Probability < 5%

E_Jet Probability < 1%

L —_—

:IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

5 -2 -15 -1 05 0 05 1 15 2 2
I’]J

.5

e Bands represent the total uncertainty (statistical and systematic added in

guadrature).
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tt Cross Section
Measurement

Nobs_Bbkg

e Counting experiment: O t§ — Etfxf Ldt

Enrique Palencia Cortezon, IFCA (CSIC-UC) 14 de Julio, 2006
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Data Selection

e Data sample based on Run Il data taken untill September 2004

CEM (Central electrons, |n| < 1)

CMUP (Central muons, || < 0.6)

CMX (Extension muons, 0.6 < |n| < 1)

Lum (pb— 1) 318.5 + 18.8 318.5 + 18.8 305.2 + 18.0
e Event selection:
& 1 high pp isolated lepton Jet Multiplicity 1 jet 2jets | 3jets | > 4jets
Before b-tagging
& high missing transverse energy 7 EVeNts 29339 | 4442 | 300 166
After b-tagging (Py < 1%)
O > 3 energetic jets # Events 350 191 52 63
> vetoes (dilepton, cosmics, CONVersion, zyt.
P
O MY > 20 GeV and Hr > 200 GeV
> > 1tagged jet (jet with positive P; <1%
gged | P
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A Top Candidate Event looks like this...

Run 166614 | Rusher of sets - 4
Eve n*}i\m 529 / /lggt'r"é’fét;’ﬁ 3 GeV

e Jets are represented by
yellow hashed cones

e For tagged jets, positive
Impact parameter tracks are
drawn red

e All other (good r-phi) tracks
Inside jet are drawn blue

e Missing transverse energy
direction is the dotted arrow

e Electron track is magenta / fet1: Et = 51 GeV, Phi =238\ JR = 1.96e-04

d Jet 2: Et = 26GeV Phi=72, Pz 4.10e<03
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Acceptance and Backgrounds

Quantity CEM
e Jet Probability tagging efficiencies Single tag, P; <1% (SF = 0.82 £ 0.07)
for tt events (PYTHI A Monte Carlo A¢¢ No Tag 3.67 £0.02£0.22
: _ 9 Tag Eff. 54.7 £ 0.2 = 3.6
sample with M; = 178 GeV/c?) Acc. with Tag | 2.00 £ 0.01 + 0.18
e [L dt 6.38 £+ 0.04 £+ 0.68

e Backgrounds estimate:

& Mistags: predicted, from data, by the negative tag rate matrix and
corrected by mistag asymmetry

& non-W: derived from the complementary regions of Er vs lepton
Isolation in data

¢ W+HF: estimated using W+HF MC to

— extract the HF fractions from 7=F2= MC and the b-tag efficiencies

— normalized to W+jets pretag data

& Diboson, Z — 77 and single top derived from MC

Enrique Palencia Cortezon, IFCA (CSIC-UC) 14 de Julio, 2006 16



Background Summary, P; < 1%

Jet Multiplicity 1 jet 2 jets 3 jets > 4 jets
Pretag Data 29339 4442 300 166
Electroweak 93+11 166+18 23+£03 0.714+0.09
W bb 83+23 47+13 43+12 1.1+0.3
Wee 31+49 17.3+52 16+05 0.4+0.1
We 86 +21 19.0+£49 1.0£0.3 0.21+0.06
Mistag 149 £+ 17 51+ 6 6.1 + 0.7 2.2+ 0.3
Non-W 31+16 86+46 09+0.6 0.5+ 0.5
Total Background 389 +49 159+22 16.34+20 51+0.7
tt (8.9 pb) 25+05 206+24 404+45 58.1+6.2
Data 350 191 52 68

Enrique Palencia Cortezon, IFCA (CSIC-UC)
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Results for Py < 1%

0 N
S B EW + Single Top
T ff, s = 8.9 pb
® W (4 bkg.) £ 1o
% W + Heavy Flavor
L—_ % - [] W + Light Flavor
(o] - | Non-W
1o
B —e— Data
5 pet
z T

1 2 3 4

Number of Jets

o (pb) Single Tag
P; < 1% | 8.9 + 1.0 (stat) ~ | ;(syst)

e Largest uncertainty due to the tagging scale factor (~ 7%)
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Cross Check (I): Double tag Py < 1%

..g 30{ @ EW + Single Top
z |CJ tt,o=11.1pb
W | (tt+bkg)+ 1o
k- 26| W + Heavy Flavor N
g {3 W + Light Flavor
R {E3] Non-W Q N
“ | —— Data : \\ \\i )
s 10 PN S
n .
-
z
1 2 3 4
Number of Jets
o (pb) Single Tag Double Tag

P; <1% | 8.9 + 1.0 (stat) + "} (syst) | 11.1773 (stat) + 792 (syst)
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Cross Check (I): Py < 5%

2 — \ $ 60{Hl EW + Single Top
W

E {600 \ Bl EW + Single Top E 1T f,o=116pb
i | [ ] tho=96pb L |\ (fi+bkg.)t To
® N (tt + bkg.) 1o C 40 W + Heavy Flavor §
% ] W + Heavy Flavor § — é \I:IV+ \L/Lth Flavor - \&
F 5 [ W + Light Flavor = D::‘e; QR -
5 \ _ .
= E] Non-w ° 3
3 —»— Data B ]
£ £ |
- | ) - 5 _
Z . . z |

1 2 3 4’-||. ‘I| 3 ‘,_'1

Number of Jets Number of Jets

o (pb) Single Tag Double Tag

P;<1% | 8.9 i 1 0 (stat) + 71 (syst) | 11.1775 (stat) £ 725 (syst)
P; <5% | 9.67,7 (stat) + ﬂ_l (syst) 11. GJr : (stat) & +f 2 (syst)
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Summary

e We have developed the Jet Probability tagging algorithm for Run Il

<> Based on the track impact parameter information

¢ Continuous variable to discriminate heavy flavor

e Characterized the algorithm (efficiency
mistag rate) using data

> 54.5 £ 3.6% efficiency for tt events (P; < 1%)

& 1.22 + 0.08% mistag rate

e Measured the t¢ production cross section in the |Lepton+Jets: Kinematic

Lepton+Jets sample (M1,, = 178 GeV/c?)
$ o = 8.9+ 1.0(stat)’l 1 (syst) pb

e Value consistent with other measurements
also with the theoretical value)

¢ Total uncertainty of 17%

Enrique Palencia Cortezon, IFCA (CSIC-UC)

JetS \\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\l\
Lepton+Je§§ Jet Prob b-Tag
77 10411
and (L=318pb™) - =@ = 89t %1,
////
/////Z
Lepton+Jeg§g: SecVix b-Tag
_ 7 9,11
(L=318 pb™) ;; -@Q - 8.718'810'9
/i///z
/i///z
/i///z
/i///z
< 6.0 + 08 4 1.0
L=347pb™) = @ = O
( pb) ’/ 0.8~ 1.0
/i///z
/i///z
/i///z
/i///z
- ///////
Dilepton |
70
(and (L=360 pb™) 7, @ , 8.513'218';
o 2=0.
///
V/ /
\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\l\
O 2 4 6 8 10 12 14 16

a(pp - tt) (pb)
14 de Julio, 2006 21




BACK-UP SLIDES
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El Tevatron: Cadena de Aceleradores

e Cockcroft-Walton: H gas — iones H™,
150 KeV'.

e Linac: Acelerador lineal, 150 m,
-H — 400 MeV'.

e Booster: Sincroton circular, R ~ 37 m.
- Separa los e~ de los protones
-8 GeV.

e MI: Sincroton circular, R ~ 475 m.
- 36 paquetes de p (p) con 3 - 10! p
y 3 - 10'° 5 por paquete
-p — 120 GeV
- p + Ni (fijo) = p (8 GeV)
- 20 p por cada 10° p
-p,p — 150 GeV

e Tevatron:
-p,p — 980 GeV

Enrique Palencia Cortezon, IFCA (CSIC-UC)

FERMILAB'S ACCELERATOR CHAIN
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Tevatron: Luminosity (Run Il)

Collider Run Il Peak Luminosity Collider Run ll Integrated Luminosity
1 BDE+T12 1 B0E +32
& . r
5% 2100 1600.00
| B0E+ P 1 B0E+32
!“,\ 160000
1 4072 e RV 25 . o
i 2"™™ 140000 3
p TR 1206 8 2 >
< ¢ g 120000 %
g 1men 1ooen E 1500 E
g g 3 100000 §
< e+ 8 00E+31 ) -
H 5 i ¥ e00m E
o % 1000 4 . 5
BODES1 BOEN § & 5
e £ fmn §
4 0E#3) A0E 43! 2 | .
$ 5o e B |
200E+31 4 2D0E43 s -
o s P2 . 0 00E 410 G | i
(=J-T - I~ -~~~ - - - - T - - - - - : ™ : e i s
=T g 5 o o § 5 0o g - g 2 2 o 5 20 3 50 B5 B0 95 110 125 140 155 170 185 200 215 230 245 280 275
IR BEEEEEE R E N Week ¥
Date (Week 1 starts 03/05101)

|- Weeldy Integrated Luminasity ——Run Integrated Luminosity |

\ & Peak Luminosity « Peak Lum 20x Amrdge]

o LT 18-10%2 em 257, Lipe ~ 1.6 fb=1 (~ 1.3 fb—! on tape)

inst

o Lint ~ 4.4 (Main goal)- 8.5 (design) fb~!in 2009?
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CDF: Sistema de Reconstruccion de Trazas

Informacion conjunta de la COT + Detectores de silicio

Algoritmos Ol: reconstruccion de
fuera hacia dentro

Informacion del silicio es anadida a
la dada por la COT

95% de eficiencia en la
reconstruccion de trazas COT
(pr > 400 MeV)

Si Ol falla, otros algoritmos (10,...) AYER00

Enrique Palencia Cortezon, IFCA (CSIC-UC)
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CDF: Detectores de Silicio

e Uniones p-n

e Medidas muy precisas de la posicion y cantidad de carga depositada por
las particulas — trayectoria — reconstruccion de vértices

e Capa 00:
-lcapaaunR ~ 1.7 cm
- Resolucion ~ 15 um

o SVXII:
- 5 capas concéntricas con
2.0cm < R < 10.6 em
- Resolucion ~ 20 ym

o |ISL:
-1l capacentralen R ~ 22 cm
-2forwarden R ~ 20y 28 em
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CDF: Camara de Trazas (COT)

e Camara de deriva cilindrica (L = 3.1 m, Ryin = 40 em, Rypaz = 137 cm)

e Mezcla de Argon, Etano y CF4 (50:35:15) — vgeriva ~ cte

e 96 capas con hilos en 8 supercapas

| | i
e Capas axiales y estereo —: info 3D \\\\\\“}\'\\\})}}Wm/[ll}u/f /;////////
- muy precisa en r — ¢ (pr) \\\\m\;«\\\\llilﬂlﬂll///////////////////// .
QN "”’”/////// /////////
- ... perono tanto en r — z (p,) \\\”I////////Z////////////////////K/ / /%%
Araaiit
e Resolucion ~ 150 pum \%%%/Z%%%%

S B B B B & K X
mmmmmmmm
< = o) I o n = ©
@ o ~ I N = © S
mmmmmm

mmmmmmmm

Oppm A 107 s e 8 88
N n 3} =] @© n © -
o —2T = 015% ¢ 83 £ 8 2 5 5 &
pT Layer # 1 2 3 4 5 6 7 8

Gell 16! 432
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CDF: Sistema de Calorimetria

Mide la energia de las particulas que lo atraviesan

e Capas sucesivas de material centelleador y absorbente (Pb, Fe)

e Calorimetros electromagnéticos seguidos por los hadronicos

e Geometria proyectiva: torres en n y ¢ hacia la region de interaccion

- Cobertura: 2ren ¢y |n| < 3.6

e Resolucion CEM = 1.7% + 1?&%%

e Dos regiones: central (|n| < 1.1) y
plug (|n| < 3.6)

e 48 modulos en forma de cuia de
15° en ¢ con 10 torres de 0.1 en

U

Enrique Palencia Cortezon, IFCA (CSIC-UC)
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CDF: Sistema de Muones

e Muones de alto momento dejan trazas en el sistema de trazas pero
depositan muy poca energia en el calorimetro

e Camaras de deriva y centelleadores en la parte mas externa de CDF
e Cuatro sistemas: CMU (|n| < 1.0), CMP, CMX e IMU

e CMU: inmediatamente después del calorimetro hadronico. Argon +
Etano al 50% con un poco de alcohol

e CMP también camaras de deriva
e CMX: camaras de deriva + capas centelleadoras

e IMU: instalado en el Run Il, 1.0 > |n| > 1.5

Enrique Palencia Cortezon, IFCA (CSIC-UC) 14 de Julio, 2006 29



Deduction of the Jet Probability Formula

e If we have a jet with 2 tracks with positive impact parameter which
probabilities are P, and P, and K = P; - P
0<P<1liFl2—=— 0< K <1

e The area below and in the left of the curve of constant probability K is
the set of combinations, for the 2 tracks, of having a probability less or
equal than K. And this area is defined as Jet Probability, P;.;

1

N

oP;=A+B, A=K -1 d
J\K =P, P,

0.6

oB=["" f(x)dz = [*", Kdx = —KLnK

= P; = K(1 — LnK)

e In general, it can be shown that

0.4

0.2

N¢r Nir—1 ( I Nip r
—In[[;Z7 P
Py = | | Py X § =1
1—1 —0 r! 0 0.2T Ko.4 0.6 . 1
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Jet Probability Efficiency: Method

e Measured using an 8 GeV inclusive electron data sample and a generic 2—2 HERW G
Monte Carlo sample

: . o
e Single tag method: ¢ = egvej € . 7

¢ Disadvantage: relays on the correct determination of the heavy flavor fraction in the
sample

e Double tag method: sample of events with two jets

e+ e— e+ e—
(Na+_Na+>_(Na—_Na—) L1
Ngtr—Ng— F%

€E —

e Calculation of the heavy flavor content in the jet (F'g) has to be corrected for the
contribution from charm (determined from MC): F'z = F,(1 + A.);)

N
o Fyfrom D° — Kr decays: F), = -2~ . 1

Nej  €p0

o Fy from cascade muons: select b-hadrons with 2 semiletonic decays (b — ¢ — X)
emitting a pair e-u with opposite charge:

Ngj(OS)—Ng’j(SS)

€,u, N

eJ
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Tag Rate Matrix Definition

Bin | Er (GeV) | Trk. Mult. | 3" EX® (GeVv) | | Zux| (cm) &
o o1 TS ro a1
3 {35’5o; 45 [[146 223) — {20’40; [[ﬁ ﬁ;
) ’ ) ' 127 12
e e w1 T D
6 80.100) | 10-13 > 60 or Tiny
7 (100120 | > 14 B 1T 157y
y - 12 7 12
8 [120,150) [L3x, Lom)
o D
11| (% 20
12 > 12
12 2F, 5F)
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Background Summary, Py < 5%

Jet Multiplicity 1 jet 2 jets 3 jets > 4 jets
Pretag Data 29339 4442 300 166
Electroweak 16,318 288+3.0 40+04 1.4+ 0.1
W bb 111 + 31 60+17 52+14 1.1+4+0.3
Wee 68 £+ 20 36 + 11 3.2+1.0 0.76 £0.24
We 184 + 45 40 + 10 22+06 05+0.13
Mistag 585 + 92 191 +£30 19.6 +£3.1 6.1+1.0
Non-W 69 £+ 35 21 +£11 1.3 +0.9 0.8 £ 0.7
Total Background 1033 +125 377+46 3554+42 106+1.4
tt (9.6 pb) 36+06 284+31 551+57 786+7.8
Data 975 385 87 93
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Background Summary, Double tag

Jet Multiplicity 2 jets 3 jets > 4 jets
Pretag Data 4442 300 166

P; < 1%
MC Derived 1.4 +0.3 0.33 4 0.06 0.10 £+ 0.02
Wbb 6.1 +1.9 0.57 4+ 0.19 0.10 4 0.03
Wee 0.38 +£0.17 0.09 £0.04 0.013 4 0.008
We 0.12 4+ 0.08 0.02 £0.02 0.003 4 0.003
Mistag 0.21 +0.05 0.06 £0.01 0.019 £ 0.004
Non-W 0.19 +0.12 0.03 £ 0.02 0.05 4 0.03
Total Background 84+22 1.1+0.3 0.28 4 0.06
tt (11.1 pb) 39+09 10.2 £ 2.0 184 4+ 34
Data 13 12 18

P; < 5%
MC Derived 283 +051 0.70 £0.12 0.25 £ 0.05
Wbb 11.4 + 3.6 1.1+03 0.16 4 0.05
Wecee 23 +0.9 0.38 + 0.15 0.06 4 0.03
We 0.97 +£0.37 0.16 £+ 0.07 0.03 +£0.01
Mistag 2.7+0.8 0.65 4 0.20 0.15 £+ 0.05
Non-W 0.634+0.34 0.09 £+ 0.05 0.14 4 0.09
Total Background 209 5.0 3.1+0.6 0.80 £ 0.15
tt (11.6 pb) 75+15 20.5 4+ 3.7 36.6 & 6.1
Data 28 22 39
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o dependence with M;

e Reevaluate signal acceptance using HERW G Monte Carlo samples with
different values of M;

2 gul Slope = -0.052 + 0.008 pb/(GeVi/c?)
N
o _
\% L
b |
9_
88:;
86:;
L | T T R B

174 176 178 180 182 'é
Top Mass (GeV/c)
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