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< State of the Artin CDF M,,, measurements
< CDF M,,, program
< New measurements
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< Future
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The Top Quark

< The top quark was discovered only The Standard Model
10 years ago o |

< Existence is required by the SM, but
striking characteristics:

2 Its mass was surprisingly large

< Short-lived, it doesn’t hadronize

< Studied only at the Tevatron

w Particle Masses
‘QQ .. . . g

The King of Fermions
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Why measure the Top Quark Mass?

< Related to standard model
observables and parameters
through

< Consistency checks of SM
parameters

< Precision measurements of
the M, (and M,,) allow

predicfion of the M,

< Overconstraint of Higgs mass
can point to physics beyond
the standard model

80.3 -

1 —LEP1 and SLD
80.5 - LEP2 and Tevatron (prel.)

68% CL
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Top Quark Mass History
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Production and Decay

< Mainly produced in pairs via the strong interaction

2 Decay via the electroweak interactions Br(t —=Wb) ~100%
Final state is characterized by the decay of the W boson

Dilepton
Lepton+Jets
All-Jets

Different sensitivity and challenges in each channel
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Dilepton Channel

Final State from Leading Order Diagram What we measure

R Lepton
e u

g9
(m(mq/\ -

FSR jet

Branching fractions = 7% (lepton =e or u)
Final state: 2 leptons, 2 b quarks, 2 neutrinos
S:B=2:1 and 20:1 requiring 1>= b-tagging
Combinatorial background: 2 combinations
Backgrounds: mainly instrumental

OO0 OO

2 neutrinos: kinematically more complicated to solve M,
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Lepton+Jets Channel

Final State from Leading Order Diagram What we measure

Lepton

q
+ @ . Lightqua
e

' ight quark jet
. t e
g t £ 8 .
tmfmq/\
¢ L.
q t Ny

< Branching fraction: 30% (lepton = e or u)

< S:B=1:4 to 11:1 depending on the b-tagging requirement

< Combinatorial background: 12 (0 b tag), 6 (1btag), and 2 (2 btags)
< Most precise M,,, measurements

i

FSR jet
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All Jets Channel

Final State from Leading Order Diagram What we measure

FSR jet

< Branching fraction: 44%

< Huge amount of background S:B =1:8

< Combinatorial background: 90 combinations
< Backgrounds mainly from multi-jet
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Top Quark Mass at CDF

2 Robust program of top quark CDF Summer 2005 Results
mass measurements 'D_ilnpt;;_:?MalrgElamér;l 165.3+63+ 36
(L=340pb") o g 6.3
. 'Dilapton_:iv weighting - 1 706+71+ 4.4
2 Many measurements in all the (L=359 pb ) ° . 6.6
different channels -> consistency Lilepton: b of v 169.8 + 32+ 3.8
. .. = . ]
Dilepton:, P,(tt 7.8
| | Dilepton; Pu(f) ~ 1702:73:3.8
< Different methods of extraction "Dilepton: Al o 168.3+53+ 3.3
with different sensitivity -> (L=340pb0) i >3
confidence ftfg?gr;;,grts: Matrix Element 472.0 + gg + 3.3
Lepton+Jets: DLM 173.2+25+ 32
(L=318pb") =24
< Combine all channels and all Lepton-+Jets: MP +W x.jj 173.5+27+ 2.8
(L=318pb ) 26— &
methOdS Run 1 All-hadroni 0 ® 10.0 -
un -nadronic .
B 186.0£100+5.7
Run 1 Dilept 10.3
fRI:.rg 1 on:y?p on B ® 167'4 i1Il|.3 +4.9
Run 1 Lepton+Jets 1?6-_1 + 5.1 + 573
(Run 1 only) 51
"Tevatron EPS 2005 . 1.7
(cgﬁiggr%un I+11) | 1|72'7 T 1T? +24
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Top mass {GeWcz)
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Anatomy of oM,,,

Statistical | JES Other syst
(GeVic?) (GeVic?) | (GeVic?)
6.3 2.6 2.2
2.7 2.5 1.3
4.7 4.3 1.9

< Different difficulties in each channel

< Systematics dominated by the uncertainty on parton energies (Jet Energy
Scale, JES)

< Other sources arise from the assumptions employed to infer M, ,:
Initial state and final state radiation

Parton distribution functions

b-jet energy scale

Generators

Background modeling and composition

b-tagging efficiency

MC statistics

OO0V OO
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o Jet energy scale

< Determine the energy HAD

of the quarks
produced in the hard
scattered

< We use the Monte
Carlo and data to
derive the jet energy
scale

o Jet energy scale
uncertainties

< Differences between
data and Monte Carlo
from all these effects

Jet Energy Scale

EM

gl

Particle jet
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Jet Energy Scale Uncertainties

{...).1""I""I""I""I""I""I""I""I""I"II

Quadratic sum of all contributions

0.08

Absolute jet energy scale

Out-of-Cone About 3% when
convoluted with ttbar

0.06 |
[ p; spectrum

Relative - 0.2<|n|<0.6

Uncertainties on JES

0.04 [ Underlying Event

0.02 | .
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p; " (GeVic)
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In-situ Measurement of JES

< We use W—jj mass resonance (M;) to measure the jet energy scale (JES)
uncertainty

Constrain the
invariant mass of the
non-b-tagged jets to

be 80.4 GeV/c?2

< Measurement of JES systematic uncertainty scales directly with statistics!

Used in lepton+jets channel

Could be used in all-hadronic channel
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Data and Monte Carlo
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< Results in dilepton, lepton+jets and all-hadronic channel
2 New results with 680-750 pb1

2 First Tevatron M,__ in all hadronic channel (320 pb1)

top

2 Published before 2 of these results with 320 pb1

< Will talk more about the new ones

> Lepton + jets: Template analysis
S Lepton + jets: Matrix Element

S Lepton + jets: Decay Length

> Dilepton: Matrix Element

< All Hadronic: Ideogram
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Template Analysis

2 Measurement using this method with 318 pb-1: PRL 96, 022004; PRD 72, 032003,
Wine and Cheese xxx

< Four samples to increase sensitivity

2 b tags 1 b tag (T) 1btaglL 0 b tag
Expected S:B 10.6:1 3.7:1 1.1:1 no a priori estimate
Expected Number of Events 46.8 104.4 64.2 no a priori estimate

< Reconstructed m,,, and m; from data are compared to templates of
various true M,,, and AJE§J (jet energy uncertainty shift) using an

unbinned likelihood
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Events/(15 GeV/c?)

Events/(15 GeVic?)

Template Analysis Results
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Ajgs=-0.310.6 (stat. + M
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top) O¢

40% improvement on the

external JES systematic!
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Template Analysis Results

2 Using 360 candidate events in 680 pb-!' we measure

M, =173.421.7(stat)+1.8(JES)=1.3(syst) GeV/c?

=173.4+2.8GeV/c?

top
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Matrix Element Analysis Technique

< CDF adaptation of method used by DO published in Run I: Nature xxx.
Similar to DLM PRL xxx, PRD xxx, Wine and Cheese

< Build a probability for a signal and background hypothesis

é(X;Cs ’ M J ES) = Cs Psignal(x; Mtop’ J ES) + (1 - Cs) Pbackground(x; J ES)

top?

2 Likelihood simultaneously determines M
signal fraction:

L(M

Jet Energy Scale, and

top?

JES) ocﬁf:(xi;m

JES)

top? top?
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Matrix Element Analysis Technique

< Uses kinematic and dynamic information to construct a probability

d"o is the differential cross section: LO Matrix W(x,y) is the probability that a parton level
cleiont set of variables y will be measured as a set

of variables x (parton level corrections)
— 1 0
P(;M,,,, JES) = [ d"o(y;M,,,)da, da, f(a,) f(a,) WJES x,y)

f(g) is the probability distribution than a parton will have a momentum g
where xis a set of measured variables

< JES sensitivity comes from W resonance
< All permutations and neutrino solutions are taken into account
> Lepton momenta and all angles are considered well measured

4 4
W(J ES x’ Y) = 63(plyepton - plxepton)]___[ wjet(J ES 5:3 Ei’)]___[ 62(93, - le)
i=1

j=1

< Background probability is similar, no dependence on M,
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Matrix Element Analysis Results

< Calibrate method against MC

top

2
Mtop ouput -M._ (GeV/c")

samples:
< Shows unbiased measurement

< Errors rescaled to account for
observed pull width

N
T r

o
1
—
— .

m JES =094
e JES=1.00
4+ JES =1.06

-10 -5 0 5 10

to

4/11/06

M, - 172.5 (GeV/c’)

— 11 . . .
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3
[a] K é ;
1.0 _ -
L
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1L @ LI i
_ B S S ,
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o ] i
0.9 — ' ' ' '
-10 -5 0 5 10
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op
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(o]
o [
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= ]
: | bt
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Matrix Element Analysis Results

< Event Selection
> Exactly 4 jets

< 1-btag T: 4 jets E:>15 GeV (S:B=5:1)

< 2-b tags: 4 jets E:>15 GeV (S:B=13:1)

Expected

Events (681 pb)
W+4 jets (Mistags) 4.39 + 0.91
Non-W (QCD) 3.75 +1.86
Wbb 3.35+1.54

1.60+0.76
Wc 1.00 £ 0.45
Single top 0.81+£0.19
EW (WZ,WZ2,27) 0.77 £ 0.17
Total background 15.67 + 2.54
tt (6.1 pb) 78.89 £ 2.74
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Matrix Element Analysis Results

2 Using the 118 candidates in 680 pb ! our top quark mass measurement is:

M, =174.0:2.0(stat)+1.8(JES)+=1.3 (syst) GeV/c?

top

with JES =1.019 + 0.022 (stat) and signal fraction =0.83 = 0.08 (stat)
consistent with cross-section

CDF Run Il prefiminary (630 Pb ) CDF Run Il preliminary (680 pb™)
. . = Entries 630 | 1
_ Mean  2.791
100 L RMS 0.3345 | |
50 |
; ; ; ' | ol e assan
165 170 175 180 185 0 2 4 26
(GeV/c?) 5 M, (stat+JES) (GeV/c’)

top
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Matrix Element Analysis Results

CDF Run Il Preliminary (680 pb™)  CDF Run Il Preliminary (680 pb™)
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Monte Carlo
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Data
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Matrix Element Analysis Results

CDF Run Il preliminary (680 pb'1) -1 b-tag CDF Run Il preliminary (680 pb'1) - 2 b-tags

AlnLB.0'

I : ] I AlnL=20

LAl L=0.5 AlnL=0:5

Aln L=4.5

Aln L=8.0

160 170 180 ‘1902 160 170 180 ‘1902
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CDF Run Il preliminary (680 pb™) - e +jets CDF Run Il preliminary (680 pb™) - i +jets

bl

AlnL=2.0

Aln L=2.0

0.95

. _ 0.95

. AN LEO0 B e N S

B
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4/11/06 Florencia Canelli - UCLA




Decay Length

< The method has been published in PRD 71, 064029

< B hadron decay length « b-jet boost « M

Displaced tracks

/
Decay lifetime /oj Secondary vertex
Lxy , /

4
Primary vertex /

o /
'//\ N/
do  ~

Prompt tracks

top

Transverse Decay Length

1 E

A
1]

$
v

——m__ = 130 GeV
——m,, = 1B0 GeV

_ mm: = 230 GeV

] 5 n 15 n 25
L,:_ [mm]

< Uses the average transverse decay length of the b-hadrons <Lxy>

< Relies on tracking, does not use calorimeter information
< Uncorrelated with other M,,, measurements
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Decay Length

< Event selection used to maximize the amount of signal in the sample:
< 3 or more jets
2 1>=btagjet Expected

Events (695 pb-*
2 375 events S:B = 3:1 (695 pb)
Total background x+2.54

tt (6.1 pb) x+2.74

< Requires accurate simulation of Lxy
2 Enriched heavy-flavor samples
2 SF=0.992+0.012cm
< Major systematic uncertainty
> Data and Monte Carlo comparison in control sample

Transverse Decay Length - Tagged W + < 2 jet Events

250 , CDF Run 2 Preliminary - 695 pb™” ]

I + T (m =185) ]

200 B * I single top (s-chan) ]

: + single top (t-chan) :

3 WbE E

% 150 + * WoE 7]
= : $ ot ]
L Qaco 1

10‘0 B + - Mistags N

=@~ CDF Dala
[ (] ]
50 - ‘* K.S. Prob =32.1%

ol ]
-0.5 0 0.5 1 1.5 2 25 3 3.5
Lyy [em]
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< The method is unbiased

4/11/06

Linaarity Chack - Dalta

g+ ndf 156810

3b

2

pl 0003211 + 04557

1E0 1540 200

Florencia Canelli - UCLA

Mass [GeVie™]

Source of Systematic Error | Uncertainty (GeV)
Generator/Fragmentation 0.7
ISR 1.0
FSR 0.9
PDF 0.5
Jet Energy Scale 0.3
Background Shape 23
Background Normalization 2.3
Multiple Interactions 0.2
Data/MC (L,,) SF 4.2
Total 5.6
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Decay Length

2 Using 695pb-1 we have 375 candidates

< <Lxy>=0.5808 £0.0227 cm

M,,, =183.9%;, (stat)+=5.6 (syst) GeVch‘

< Statistics limited now
< Can make significant contribution at LHC
> Leptontjets: planning to add dilepton and all hadronic channel

Transverse Decay Length - Tagged W + = 3 Jet Events Top Mass 1o Confidence Intervals - Measured <L, > Overlaid
LI L L L BN AL AL BN AL L L -|—|240-|---|---|...|...,-..
I . . ~ I
100 F CDF Run 2 Preliminary - 695 pb1 i § | CDF Run 2 Preliminary - 695 pb™'
: G 220
i i (m = 185)
80 i -singlle top (s-chan} g
I + + single top (t-chan) g 200
i Wbb
& 60 WCE ] I
= i We ] 180 [
i Qco ]
40 | + B wistags .
I + =@= CDF Data ] 160 - 7]
| 1 [ M., = 183.97"7 GeV |
20 . ++ K.S.Prob=3.8% 140 g e =5
[ - ++++ - [
i = ‘+ ]
ol i " ®%%etese,e o 120 R R
-0.5 0 0.5 1 1.5 2 25 3 3.5 048 0.5 052 054 056 058 0.6 062 0.64

Lyy [em] <Lyy> [em]
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Dileptons: Matrix Element Overview

2 Measurement with this method using 340 pb-1 published: hep-ex/0512070,
PRL xxx, PRD xxx, Wine and Cheese

< Likelihood is similar to lepton+jets
< No W resonance ->no fit for JES
< Add Matrix Element for dominant backgrounds: Drell-Yan, WW+jets, fakes

< Approximations have a significant effect
< Monte Carlo calibration essential

2 Correct fitted mass for calibration Expected
I f0.85 Events (750 pb)
o e Z->tt 1.60 = 0.83

> Correct for pull width of 1.49

i - 7.83 +3.15
(constantin M,,) Dreli-Yan
Fakes 6.29 + 3.15
2 Updated measurement using EW (WZ,WZ,Z27) 3.63:0.72
750 pb-1 Total background 19.4+3.4

tt (6.1 pb) 36.1=1.2

4/11/06 Florencia Canelli - UCLA 32



Dileptons: Matrix Element Results

2 Using 750pb-1 and 64 candidates events we measure

M, =164.5+45 (stat)=2.6(JES)+1.7 (syst) GeVI/c?

top
>
= L — -
2 02 COF Runil Praliminary 3 400 Horwig % (M =165 GeVic")
8 det-750 pb”' (64 events) 2 — Ths méasurément
= o 350
o= ° -
e Kol
g ° £ 300 COF Run2 Prelim.
= @ .
& ® 0:! 250 fL = 750 pb
ZE,, 0.1 ’ i “ 200
* 150
3
0.05 - a J 100
@
. 50
® ©
948 **%L a0 170 ’,M % 2 a4 & 8 10 12 14 16 18 20
M [GeV/cT] AM [GeVie']

Restrict sample to b-tagged events: M,,, =162.7 + 4.6 + 3.0 GeV/c?
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Ideogram Overview

< ldeogram method from the Delphi experiment for the W mass
measurement, used in DO for top mass measurement in lepton+jets
channel

< Event-by-Event likelihood based in M,,, with simultaneous determination
of signal cross-section

< Main challenges in all-hadronic channel:
< Small signal fraction S:B=1:8
< Large combinatorial background: 90 combinations

4/11/06 Florencia Canelli - UCLA



Ideogram Overview

< Define a 2D event likelihood as

Levent(M

top?

Cs) = § Wi[css(m:’ miz’ 0:’ 0'i2’ Mtop) + (1 - Cs )B(m:’ m|2)]

< The sample purity C, is left free and determined simultaneously with M,

« mt, m2, s1,s2, chi2
(M

< Extract from kinematical fit m,, and m_;; .,

S(m;‘, mizs 0:, 0,i2, Mtop) = Pm ) sm + (1 - Pm) ) snon—m top’m:’miz)

2 S, Signal term l
sm(m:’miz’ 0'i1s0i2thop) = fdm1d mze(m1smi1s0i1) BWm,M,.. ) G(mzsmiz’(’iz) BW(m,,M

top? 1-qtop)

v

S from Monte Carlo

non-m

< B, Background term from Monte Carlo

< Weight each combination with kinematical and b-tagging information: wi

4/11/06 Florencia Canelli - UCLA 35




Ideogram Overview

< S,,.m Template for non-matched o paDF Runll Preliminary x10°
hypothesis > 3
E
E

< B, Template for background
hypothesis

100 120 140 160 180 200 220 240
My, [GeVieT]

CDF Run Il Preliminary

Signal, correct combination

500
g . T00
g4 Signal, correct

= B . 600
“a0F-  combination

w

£ 350 500
k-l

2 300 400
w

[ ]
=2 wu
e o

-
v
=

100 [ ] 100

5 1 1 1 1 1 L 1 1
%ll 100 150 200 250 300 350 400 450 500

Fitted mass 1 [GeVic'] 00 120 140 160 180 200 220 240
My, [GeVie']
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Ideogram Results

< Background validation

4/11/06

Florencia Canelli - UCLA
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Ideogram Results

< From 290 observed events we CDF Run Il Preliminary
estimate S/B by measuring the
sample purity in data

Background fraction
n.oo
031
D59
nrz
D79
086

< From data we fit a signal fraction

Fitted mass - 175 [GeV/c?]
o

llllllllll|IIIITIIIIIIIIIIIIIIIIII

C.=0.55+0.09
< After calibration C_=0.21 = 0.07 10
2 Resulting in 61 = 20 signal events e g
F-Ts] SPRPEN B EETETEN AP EPENS SRS Ar ST BrETArET SRR
-15 =10 -5 0 5 10 15 )
2 Compatible with all hadronic cross Generated mass - 175 [GeV/c’]

sections measurements with 320 pb-1

< We obtain a slope =0.62 - 0.02 and a bias at 175 GeV =-0.83 0.17

< The Monte Carlo fitted purity is consistent with the purity obtained from

data and independent of Mtop
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Ideogram Results

< Pull width=1.17 + 0.05

< Expected statistical errors after correcting for pull width =4-5 GeV

Pull Width ‘l“.{" ¢ ndf 3322 /6 Expected statistical error
g Prob 0.7674
s F po 1.166 + 0.04574 5 |
S 18 5 10
7 16F g -
E g Bl
1,4:— | E L
12 | | ] I ] .
E | ! ] -
: 2 T
0.8F 4 4 it i :
05F
04F A=
02
- “I.lllllllllIl]llllrIIIIIIIIIIIIJIIII
ﬂ-J L I. I T} I Ll LJ il 1 ' T T T} I Ll L I T - I - '15 '1.'} '5 ﬂ 5 Iﬂ 15
15 -10 -3 0 5 10 15 Generated mass - 175 [GeV]

Generated mass - 175 [GeV)
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Ideogram Results

2 Using 315pb-1 and 290 candidates we measure

top =177.12 4.9 (stat)+ 4.3(JES)+1.9 (syst) GeV/c?

< JES 4.3 GeV/c?

< Great potential!

CDF Run Il Preliminary

PRI PSR IR |

M BRI B |

CDF Run Il Preliminary

0.25

1/N d(Stat. unc.)/dN
o
[
LI I LI

o
-
L4)]
|

o
=
|

0.05—

170 172 174 176 178 180

4/11/06

182 184 186 0-...I....1“ ' R

2,
MG (M, = 178 GeV/c)

—— CDF data 310pb’

P AT B

h_ivtgp_[Gech]
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Summary of M,,, Results

Extracted value | Statistical | JES Other syst
(GeVic?) (GeVic?) | (GeVic?) | (GeVic?)
173.5 1.7 1.8 1.3
174 .1 2.0 1.5 1.3
175.0 +15.7 0.3 5.6
-13.9
164.0 4.5 2.6 1.7
177.5 4.7 4.3 1.9

4/11/06
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Combining M,,,

< Excellent results in each
channel

< Use BLUE (Best Linear

> NIM A270 110, A500 391.

< Accounts for correlations in
systematics

< So far only combine
measurements on independent
datasets (including all Run |
results)

4/11/06

Unbiased Estimator) technique.

CDF Run Il Preliminary (April 2006)

&
All hadronic: Ideogram 177.1+49+4.7
(L= 320 pb™)
-..—.—...
Dilepton: Matrix Element 164.5+4.5+ 3.1
(L= 750 pb™)

183.9+ 157 +5.6

Lepton+Jets: Decay Length
(L= 695 pb™)
——
Lepton+Jets: Matrix Element
(L= 680 pb”)
——

Lepton+Jets: Mg *W — j 173.4+1.7+2.2
(L= 680 pb”)

| | | | | (stat.) + (slysf.)

Florencia Canelli - UCLA
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Combining M,,,

Excellent results in each
channel

Use BLUE (Best Linear
Unbiased Estimator) technique.

> NIM A270 110, A500 391.

Accounts for correlations in
systematics

So far only combine
measurements on independent
datasets (including all Run |
results)

All hadronic: ldeogram

Dilepton: Matrix Element

Lepton+Jets: Decay Length

CDF Run Il Preliminary (April 2006)

177.1£49+4.7

(L=320pb™)
..._._...

164.5+4.5+ 3.1

(L= 750 pb™)

&
183.9+ 157 +56

(L= 695 pb™)
- -
Lepton+Jets: Matrix Element 1741+ 2.0+ 2.0
(L= 680 pb™)
—e—
Lepton+Jets: Migeg+W — jj 173.4+1.7+2.2
(L= 680 pb™)
- =
CDF March'06 1724+ 1.5+2.2
(7|50 pb”) | | | (stat.) + (Siys!.)
150 160 170 180 21 90 200
Top Quark Mass (GeV/c")

M, (CDF)=172.4+1.5stat)+2.2(syst) GeV/c?

=172.4:2.6GeV/c?
x2 /Idof=6.2/6
4/11/06
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Combining M,,,

< Comparing different channels

< See some discrepancy between
dilepton channel and lepton+jets
and all-hadronic M
measurements

top

< Statistically consistent so far

< Something to keep an eye on
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Combining M,,,

< What about combining the two best results from
< Looks promising
< Will be ready to show it by summer

‘q-q 195 B T '| LI T T 11 T 111 |' T T 11 [ T T 1 T 1.1 1 T 11
L - Entries 4000 -
% 1 gn B Meanx 1746 |
S & Meany 1751
= N RMS x 2.745 _
E 185 " BMSy 2871 |
o i : 3
8 B ]
= 180 —
175 -]
170 =]
165} -
160 -
:I l 1 | Ll 1 | L1l | L1 | 1 L1 | 1 L1 L1 1 1 L1 I_

15955 160 165 170 175 180 185 190 195
M,,, MEAT (GeV/c?)
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Combining M,,,

< Combining with DO (winter o
Mass of the Top Quark (*Preliminary)

2006) Measurement M, [GeV/c’]
CDF-I di-| ot 167.4+11.4
< From CDF only dilepton and D-1  di-| o+ 168.4 + 12.8
one lepton+jet result CDF-Il dil* —e—| 164.5+ 5.5
DIl di-I* o 176.6+ 11.8
< The combination is already CDF-l |4] T 176.1 £ 7.3
systematically limited Dl |+] e 180.1+ 5.3
CDF-Il 1+ o 173.4+ 2.8
< Will update it in Summer 2006 D-II l+f* —P 170.6 £ 4.6
CDF-I all-] : ® 186.0+ 11.5
%/ dof = 8.1/8
Tevatron Run-l/II* -Q- 172.5 % 1.3 (star) £ 1.9 (sysy)

| ! ' 1

1560 170 190

Mgy [GeV/C'] hep-ex/0603039
M, (CDF) =172.5:1.3stat) = 1.9(syst) GeV/c?

=172.5+2.3GeV/c?
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< We surpassed the goal of
Run Il per experiment (3
GeV/c2 with 2 fb1)

< Only one template and
dilepton result

< A new realistic goal for
Runllis 1.5 GeV/c2per
experiment

4/11/06

—
o
el

A M(total) GeV/c’

CDF Top Mass Uncertainty

(14l and I+j channels combined)

16" 2f" 4fb" 8fb"

v

Y CDF Results e gy

*u,
‘i

% Run lla goal (TDR 1996) T

Scale A(stat) / QE, Fix A(syst)
(assumes no improvements)

--------- Scale Aftotal) / N

(improvements required)
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Y concusions W

(CDF)=172.4+2.6 GeVI/c?

top

< Includes a measurement in each channel and first Tevatron M, in the all
hadronic channel

< With in situ JES calibration, dominant “systematic” now scales as
1/sqrt(N)

< 1% uncertainty on M, is in sight as we concentrate on reducing

remaining systematics

< All these results and more will be combined with DO in the summer

(Tevatron) =172.5+2.3 GeVI/c’

4/11/06

top
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Template Analysis

< Use as much stat as possible
< Divide in 4 samples to maximize stat error

Category 2 b tags 1 b tag (T) 1btaglL 0 b tag
Expected S:B 10.6:1 3.7:1 1.1:1 no a priori estimate
Expected Number of Events 46.8 104.4 64.2 no a priori estimate

__ pmtop mjj
Lsu(isamp[e ~ “shape X Lsﬁape XL nev X Lﬁg

Combined likelihood Liir = Loy * Lisragry X Lisragi) ¥ Lo bag X Logzs

T

Gaussian constrain on AJES
External AJES ~ 3 GeV
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Template Analysis

< Reconstructed M, and M, from data are compared to templates of
various true Mtop and Delta JES (jet energy uncertainty shift) using an
unbinned likelihood

Ayes |
Mtop‘ ‘ JES

CDF Run Il Preliminary (680 pb’)

Ayes (O0)

Parameter

.....
L.
o,

-22 ...-..,.:-...: : .... . i .':E i
Observable @ J N R St |
-3 165 170 175 180 185

iy 012
! Il 145 Gevic? B

A gs: deviation from nominal

. e = ot : .
> j  Eiesceve g o in units of external
[]185 Gevrc 10 0.08- . .
N Jeoscevet | £ oe calibration
Eo.o4;
0.02- g
B s S0 e s 00200000 CONStrain Agg =011 o,
rn,'e“(GeV/cz) mjj(GeV/c )
Kinematic fit to reconstruct Invariant mass of This method, 318 pb':
top quark mass in each event possible W decay jets PRL 96, 022004; PRD 72, 032003
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< Info
< Jet prob

4/11/06

1N dN/diJP)

Overview

Jet Probability

Ideogram

— b-jet
== g guark jet
e light guark jet

L] 0.1 0.2

P(blJP) .
P(bjJP)+P(blUP) |
2 6
WSP = ]__-[L?]___[L‘}'
i=1  j=3

(- ¥

2.
w,=¢€ Wop

Florencia Canelli - UCLA

03 04 05 06 O¥ 08 0.9

1
JP

P(qUP)

~ P(blJP)+P(blUP)
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Ideogram Overview

< Kinematical fit

2(mt m2y - (Mios —M)* (miG -mf)* (M, -MG)?
Xi (ml ’ mi ) - 2 2 2
I‘top I‘top r

2 From fit for each combination we obtain:
2 2top masses: m!, m?
2 their errors:
2 x? of the fit

I’()-2

Signal, correct combination Signal, wrong combination

p‘}'t,)

(M _ Mut 2) 2 (pmeas

Background

500 — 500 — 300
g ) 700 - =
g0 Signal, correct % 40k g
~aof-  combination 00 e g w0
2 150 500 £ a0f- g amo
% 300 400 E :mn;— E L
250 w - 250
200 . 200~ 200
150 - 20 150 ?— e
100 - " 100 W':'f— =

g il L [l ] ] ] [l ]
B0 00 10 200 “Zse 300 350 400 450 50D
Fitted mass 1 [GeVis’]

5
G000 150 200 250 300 350 400 450 500
Fitted mass 1 [GeVic']

< Weight each jet with a probability of being a b-jet w

(2)
w;=¢e "Wyp

B
o 00 T d00 gm0 W0 4s0 A00 480 fon
Filled mass 1 [Gevic’)
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Ideogram Results

< We estimate S/B by measuring the sample purity in data
CDF preliminary ¥ I ndf 0.7485/4
12 Prob 0.9452
£ 7F p0 0.24 £ 0.02628
% e P, osimrosmoy | From data we fitted C_=0.55 + 0.09
1=
ic - . o
= C, calibration curve . :
i After calibration C,=0.21 + 0.07
0.8
M3 Resulting in 61 = 20 signal events
oab Compatible with all hadronic cross
T T ST TV PO SO SO TR ST sections measurements with 320 pb-1
) 01 015 02 025 03 035 04 045 05 055
Input purity CDF Run Il Preliminary
z °F
E_ 0.92_
E o.az—
* 0.72—
o.s;—
0.52—
0.42—
03f
0 TR S S— 8 S
0.1f
° '--:5”"-110' - i5(1:-é - '110””1|5“

Generated mass - 175 [GeWcE]
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