Top Quar Mass Measurements
at the Tevatron

/ All RunII results in this talk are prellmmary
XXXXth Rencontr|e|s| !l!ll!nd (QCD), March 12-19, 2005



The Top Quark Mass w

New in 2004 (Run I data):

80.6 T———————— |
: —LEP1, S_II_D Data

O D@ Run I Matrix Element method |+jets:
= ' Mgop= 180.1 £ 3.6 (stat) = 3.9 (sys) GeV
B i ' Nature 429 (2004) p638
£ ~100k W's

80.3 D@ Run I all-jets:

' ] Myop= 178.5 * 13.7 (stat) x 7.7 (sys) GeV
o "71;(;60 “100p” __Preliminary] hep-ex 0410086, accepted by Phys.Lett.B
130 150 170 A1é0 210

Measurement - mtop [Gev]

CDE di-| P : ' 16744114 Relative weight in top mass average

D@ di-l ® 168.4 + 12.8 (22 tt events)

CDF 4] o 1761+ 7.3

: : —>
DD 4] b 180.1 + 5.3
CDF all-j v 186.0+ 11.5
: 2
: x”/dot = 2674 McDF  WcoF CDF di-
TEVATRON Run-| + mtop — 178.0i4. 3 GeV/c2 I+jets allhad lepton
; : — : DO dilep- [l DO I+jets
150 175 200 fon
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Event kinematics

Similarities with direct measurement W mass using W pair events at LEP:
® Use invariant mass of decay products to measure mass
® Decay determined by W's  (tau hardly contributes)
® BR~10% di-lepton: small background 2 v 's: under-constrained
® BR~45% lepton+jets: 'moderate’ backgrounds 1 v: over-constrained
® BR~45% all jets: overwhelming backgrounds (not used so far in RunlII)
® But tt, Tevatron: more jet combinations, (much) more backgrounds, trigger
® Harder to reconstruct jets (underlying hadronic activity!) + Jet Energy Scale less

constrained
5 typical constraints: N N %
N % 2 px=0 Epr=0 b

Zpy=0 :Zpy=0 W
z pz=0 : mW=80.4 \ /
t

W W ZE =Vs | mW'=80.4 \_—
\C! mW=mW" mt = mt’ NN / t

<% | 2 > o
LEP 277 Tevatron
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m Correct jet energy as well as possible for calorimeter effects (offset / non-
linearity) underlying hadronic activity and out-of-cone showering

Jet Energy Scale

®  Events samples used for checks/calibration: y + jet, di-jet (data and MC)
m Relative calibration uncertainty data/MC is what counts for Top mass

® Dominant systematic All results in this talk use '2004'

_ 0.15 r
uncertainty on Top mass ‘%‘ &) Jet Energy Scale + uncertainty
m A lot of work done to E 01y , , |
better understand the jet p RunIIZOO4 ,,,,,,,,,,,,,,,,,,,,,,, :
energy scale in Run II R e .
= CDF: New Run II [

systematic uncertainty
improved ~ factor 2 (1)
Now comparable to Run I
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®  Also expect significant 0.1 central calorimeter
improvements in D@ Jet y 0.2 < |n| <0.6
1 _.I | | L | 1 | L 1 1 | 1 1 | | L | 1 | L 1 1 | 1 11 | L | 1 | L 1 1 | 1 | I_
Energy Scale Uncertalnty 015 20 40 60 80 100 120 140 160 180 200
Corrected jet P, (GeV)
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Run II

19 April 20012 - 28 February 2005
0.90
Used in CDF analyses:
0.30
used in D@ top mass analyses: [0.71 = 160 pb-t with

0.70 et _ i
_ < SQON: ~320 pb- > A L b-tagging
1.9' 0.60 ..-/ [‘E— m 193-197 pb'l
2 / / without b-tagging
0 0.50 > = — ~ /
2 ‘ 230 ph = = SOON: 325 pb'!
§ 0.40 /
-l

0.30 < ""1"69—|3)b_1 > -

¥4

0.20 /.,// =4

/,ﬁ/’ —eliverpd both CDF and D@

' — Recorded - :

Pt HEIE 0.6 fb' on tape
0,00 ="

Apr02 Jul02 OQct02 Jan-03 Apr03 Jul03 Oct03 Jan-04 Apr-04 Jul-04 Oct04 Jan05 Apr05 Jul05
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Di-lepton channel: CDF resuit

_ _ Assume rapidities of both neutrino's,
= Di-lepton event selection: scan all possible values and calculate

= 1 isolated e or p with pt>20 GeV/c likelihood of observed missing E:

= 2™ oppositely charged lepton (e,u) or Wx~exp((p;1+V2—E :’(bs)z/zoéx)
isolated track with py>20 GeV/c

m > 2 jets with Er>15 GeV

plot m¢ which maximizes Wx*Wy,
and compare to MC templates:

| [ Likelihood vs top mass :
I:l Data (19 evts) ‘
— Slgnal + Bkgd

551 Bkgd only
o

U'l

B significant missing energy from two
V's (at least Ey>25 GeV)

(2
T

-In (L”-max)
&S

Events/(10 GeVic?)
.h.
&

- N

®  Good signal-to-background ratio ~ 4/1
m | ow statistics (13 — 19 evts. @ 192 pb1)

B Kinematics under-constrained

W

5 150 165 180 195
M, (GeVic?)

= Three different methods to add extra ) _
constraint give consistent results U5F00 120 140 160 180 200 220 240 260 280

Reconstructed Mass (Ge\h'cz)

B Best result with v Weighting: M _168.1110 (stat)+ 8.6 (sys)GeV/c p)

top -9.8
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= Calculate weight as function of m; for each event using Dalitz and Goldstein
method. Also sample detector resolution:P-p: Y Y ff®pE, |m)p(E | m,)
/\

R.H. Dalitz and G.R. Goldstein, solutions jets

Di-lepton channel: D@ result

Phys.Rev. D45, 1531 (1992) / Probability that the observed

f lepton € is comin
Parton distribution functions ?igymg q:agk mﬂ;llsngass nf

Example of one ep event: _ _ _ _
run 178733 ® Same selection as di-lepton cross-section analysis

® Event sample: 13 events
® Expected background: 3.3 events

M opz155+14(stat)i7(sys)GeV/c 2

t -13

-InL

= DO Run Il Preliminary

I|IIII|IIII|IIII|III.

100 150 200 250

InL__

[NEW J
~230 pbl

Take value of m¢ with max.

S a N W & 0 O =~
TTTT T TIT T TIT T TTTIT[TTTT[T] T

I : : 8% CL with
likelihood, fit data histogram ,-e;pectvr:)
with binned MC Templates , l . 175 GeV/c2

E 1 1 1 I 1 1 1 1 1 1 1 1 1 I 1 1 1 I 1 1 Il
120 140 160 180 200 220
top mass (GeV)
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Top mass Iin lepton + jets channel

!J_+
lepton + MET
wt v
proton
q g b ?
/ b : .
. 4 ? 4 jets
RN b ¢ | (+ extrajets from
3 initial state, final state,
‘ underlying evt ??)

Two-fold advantage of b-tagging for Top mass measurement:

Reduce main backgrounds: Reduce no. of possible jet permutations:

W+jets 0 tag: 12 ways to assign 4 jets to partons
multi-jet events (QCD) 1 tag: 6
— improve S/B 2 tags: 2

~60 % of tt events have 1 or more b-tagged jets (see talk by J.Nielsen)
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Lepton+jets: CDF Template Method

® | epton +jets selection: Kinematic Fit; 3 i ]
0 ith Dr>20 GeV lowest y2 £
e & or U with pr>20 Gev/e solution £ ¢
3 jets with E>15 GeV, 4" jet Er>8 GeV compa- -
miSSing ET>20 Gev tible with %o 100 120 140 160 180 200 220 240 260 280

b-tags
m 0 tag sample: 4" jet Ey > 21 GeV —S/B~2/3

®m 1 tag sample: One jet with SVX tag —S/B~3/2

® 2 tag sample: Use more efficient Jet
Probability algorithm for 2™ b-tag —S/B~40/1 é o HiR B sty

: L=162pb
18- Data (11 evis) /-ﬁ |

=2} ~l
TT

i_ 1 tag g Likelihood vs top mass
- 17 evts :

Events/(10 GeV/c?)
o [3)]
T | TTT |

o0 120 MO B0 jED 200 e
T e

(2]
T

N
I

=
I

3
E
< F 0
4 16 § BT R _ 80 100 120 140 160 180 200 220 240 260 280
£ 14 =16epb | ag) Signal + Bkgd
- L=193pb " (Otag)
12
: Bkgd only ~ 4
10 N.Q_ F Likelihood vs lop mass
8- 3°F 2tags
3
3 0,1,2-tag g,] 1llevts
ar - 277
2 combined ¢ 2 e =%
O'E L, L . T N 15F CDF RunIIPrellmlnary
120 140 160 180 200 220 1§ L=162pb”
top mass (GeVi/c ?) 3 \H H
05[

—177 2+4 g(Stat> 6.6(SYS)GEV/C 2 e 1 1t 1% 2 o i oe 280
Reconstructed Top Mass (GeV/c?2)

—-4.7
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CDF Multivariate Template Method

Doing more with Templates: Multivariate Templates
Good permutation, M = 200 F
= >1 btag lepton+ijets : g T
correct 40 g . prel
jet-to- 5 _ rvren
m 2D Templates, mass vs Ht S zz i L (==
. assign
® Use lowest %2 solution ment i e
® 3 types of signal templates; Bad permutation, M = 200
use kinematic variables to wrong %0

determine probability that best oo,

v2 solution is correct; weight 259"

30

20

-1

CDF Run Il prellmlnary 162 pb

Scalar Sum of the Four Leading Jets P, (GeV/c?)

ment 10 23'”"”"””'””_1_';; """ 1

signal templates accordingly o == 1% 2 Wi

% 8-— -+ on-W QCD ]

. Incorrect jets, M = 200 6+ ngle top i

m Jet energy scale fitted event-  jets : 2 | = o

. from 2 i
by-event, using reconstructed on-top g f\

= decay
mass of W—qqg assigned o \ -

to top H— =t L_i

partons 190 0 00 00 50 200 20300 3520

M (GeVic?)

Reconstructed Top Mass (GeV/c?)

M. =179.6"%%(stat)+6.8(sys)GeV/c?

top —6.3
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Lepton+jets: DO Template Method w

= Lepton + jets channel without b-tag ]
m e or g with pt>20 GeV/c §_mﬁ—
m > 4 jets with pt>20 GeV %m
® No b-tag requirement % i
= Kinematic fit, require lowest ¥2<10 fgﬂ'nﬁ

m Low bias discriminant (Dyg) using
topological variables

m require DLB>O'4 I:I_-,E?RunIIP'naIiminﬂr'_n.-r _
25 ] 1. |
. . r  —ti+Background i
® Plot lowest 2 solution from fit, compare o ‘ifi:_l |
data to binned MC templates — : + 1 \/

®= 94 tt candidates selected, S/B ~ 1/1

\ / Eventsi{10 GeV)
=
T I TTTT I T

[NEW
230 pb'l

_ 169 9+5 8(Stat)—|-7 8<SyS) GeV/C ‘h; o6 R e0 e 200 zz:ﬂ'i;;:ge;ﬁ

top
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Lepton+jets: DO Template Method w

® |epton + jets channel with b-tag Systematic Amtop
using 'SVT' secondary vertex tagger Uncertainties (GeV/c2)
= similar selection Jet Energy Scale -5.3/+4.7
_ Gluon Radiation 2 .4
® one or more b-tagged jets Signal Model R
m > 4 jets with pt>15 GeV Jet Energy Resolution 0.9
_ o Calibration 0.5
m No cut on low bias discriminant Dpg Background Model 0.8
® 60 tt candidates selected, S/B ~ 3/1 b-tagging 0.7
Trigger Bias 0.5
Limited MC Statistics 0.5

D@ Run ll Preliminary

: Total 6.0

ot _ NEW
tof- — ti+Background
af- Wb el Background ~230 pb'1

—[ata
best preliminary RunlI top mass resulit

e i My ANEEI op—170.6:4.2(stat)=6.0(sys)GeV/c

IIIIIIIIIIIIIIIIII
100 120 1440 160 180

Events/{ 10 GeV)

Fit Mass (GeV)
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Lepton+jets: D@ Ideogram Method w

Based on same kinematic fit as Template method and using same low-bias
discriminant Dy g but improves statistical sensitivity, by

m Using all jet/neutrino solutions for the fitted mass m;, error o, and y2;

® (Calculating event-by-event likelihood taking into account all jet/neutrino
solutions and the probability that the event is background (estimated with Dyg)

Uses all possible jet/neutrino Gives relative weight to signal and background

combinations, best _ term according to estimated event purity

permutation has most weight: Pevt (DB, Psample) SO that the events that are
most likely top count the most

w. =exp(—X;/2)
\‘ /

I'(mtop’PsampIe> — Z. ‘Ni[Pevt'S <n1i 10 ’mt)—i_(]'_Pevt)°BG (ml)]

1 \

fdm'G(m',mi,ai)BW(m',m r

top ) BG shape
from MC

top /

Signal likelihood based on Gaussian resolution and Breit-Wigner
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Lepton+jets: DO Ideogram Method §

m |epton + jets selection without b-tagging

m e or g with pt>20 GeV/c

m >3 jets with pr>20 GeV,
>4 jets with pt>15 GeV

= |lowest ¥2<10, no cut on Dy g
m 191 tt candidate events, S/B ~ 1/2

D0 Run Il Preliminary

6 14 [ T T 1
@) _ =
o ¢
c B
.T_) w0 = L 160 pb_l
X - :
- °F
D - .
O & = -
D = S
o 5_ | I [
120 140 160

t
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top mass (GeV)

N
|
o |
Lo |

=
o |
i

1o

MC ensembles per 0.5 GeV

| opz177.515.8(stat)i7.1(sys)GeV/c 2

14/17

-
L=}

n

[}

< [ DO Run Il Preliminary LAt e
. P2 22348
8 - blas nJ O F3 H2.82
N’ - P4 71.22
(0)) ___H'ztﬂ?ﬁﬁﬂl:n:b_n._m-__ o it
© T
'_E - O from RMS and mean
on + from Gaussian fit
%2) generated top mass: 175 GeY
m | 11 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1
E 0.2 04 0.8 0.8 1 1.2 1.4 1.6 1.8
sample purity
n mean expected
= statistical
n uncertainty: 4.6 GeV
(plot:
i before
; i DATA calibration)
-I | 1L | | | ] [ | - | L1 11 | | I [ | | Lol =]
i0 15 X 25 A

expected statistical error (GeV)

D@ Runl Matrix Element:

expected stat. unc.: 5.4 GeV
estimated indata : 3.6 GeV
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Lepton+jets: CDF DLM Method

. . . Dalitz, R. H. & Goldstein, 6. R., Proc. R. Soc. Lond. A u
® Dynamical Likelihood Method 445, 2803 (1999)
K. Kondo, J.Phys. Soc. 57, 4126 (1988) (Dynamical w* v

m 1 eorpwith pr>20 GeV/c Likelihood Method)
g g

m Exactly 4 jets with Ey > 15 GeV - LO ME Er
Z b
m missing Er > 20 GeV q t
= 21 btag [LO tt matrix element] = q
m Calculate event-by—event likelihood: f q
1
top Z f” a,Z.,)f(Pt)|M2\Wi(XIy;mtop)dx

Fqu y

¢ /

sum over all jet, neutrino} [Transfer function describes jet resolution (from MC)j

{SOlUtiOﬂS and integration | | computed separately for b- and light quark jets
over phase space

® Very similar to D@ Run I Matrix Element analysis, but without
background probability term (background reduced thanks to b-tag)
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Lepton+jets: CDF DLM Method

® Correct mass for estimated 19%

background: Systematic Amtop
S SZDFIZ":’H'G“‘WW Uncertainties (GeV/c2)
E g ‘ l __________________________ ] _____________ _____ Jet Energy Scale 5 3
= A — ‘T+ Transfer function 2.0
g o [T [ Py L ISR 0.5
syt | TRl Y FSR 0.5
é 3 Lwe [ _______________ ______________ _______________ T ...... : ""T""f::fffﬁ ...... PDF 2 0
4, 4 SingleTop | ______________ _______________ ______________ ____________ T Generator 0.6
S rouny Fraction(t) Spin correlation 0.4
22 events jomt likelihood NLO effect 0.4
- Background fraction 0.5
Background Model 0.5
MC Model 0.4
2

(o)

2In(L/L,,,)

op—177- 8f‘5‘ g(stat) 6.2(sys)GeV/c 2

166 168 1#0 172 1‘14 1#6 1‘18 1#0 182 1#4
M, (GeVic)
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Summary and Outlook

Tevatron Run 2 Preliminary
= @) =
DO Dilept 155.0 +130 + 7.0
(L= zso;:t?? on sy
—_ ) —
CDF Dilepton 168.1+5; + 8.6
(L= 200pb”") -
L 2 . 2 2 . ] ]
CDF Lepton+Jets  177.8 +50+6.2 | <+ Dynamical Likelihood Method, b-tag
® 4.2
DO L +Jet 170.6 + 45+ 6.0 I -
DO Lopton+.Jets 42 <— Template analysis, b-tag
bt i
World Average 178.0 +27 + 3.3
(Run | only) i
o b b b by by
140 150 160 170 180 90 Goal for 2005:
Top mass (GeV/c )

Top mass measurement

Very soon expect: - _
competitive with current

= New results with ~325 pb-1 World Average, for each

= Reduced Jet Energy Scale Tevatron experiment

systematics (~ factor 2 1)

® Run II version of D@ Matrix
Element analysis
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Run II Top Mass References

®m  CDF preliminary top results webpage, with method descriptions, plots and conference notes:
(general) http://www-cdf.fnal.gov/physics/new/top/top.html
(Jet Energy Scale) http://www-cdf.fnal.gov/physics/new/top/public/jets/cdfpublic.html
(b-tagging algorithms) http://www-cdf.fnal.gov/physics/new/top/public/btag/

® D@ preliminary top results webpage, with links to plots and conferences notes:
(general) http://www-d0.fnal.gov/Run2Physics/WWW/results/top.htm
(di-lepton) http://www-dO0.fnal.gov/Run2Physics/WWW/results/prelim/TOP/T11/T11.pdf
(Template) http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/TOP/T12/T12.pdf
(Ideograms) http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/TOP/T08/T08.pdf
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CDF Run 2 Preliminary

-D-ilepton: ¢ of v
{L= 19387}

170.0 158 + 7.4

Dilepton: P, tt

L= 193g87)

—_ -
Dilepton: v weighting
L= 200pn ")

168.1+"°+ 8.6

176.5+172+ 6.9

—16.0 —

— 98 —

Lepton+Jets: Multivariate
L= 162p0")
-

179.6 + 54+ 6.8

— 63—

Lepton+Jets: I'H‘-I,EC;

L= 162087}

177.2+%2+ 6.6

_Lqptunh]ets: DLM

177.8+454 6.2

—_ P
Run 1 CDF Lepton+Jets

(R [ anly)

Run 1 DO Lepton+Jets

(R § only)

Run 1 World Average

(R [ anly)

176.1+51+ 5.3

— a1

180.1+3%+ 3.9

— 36—

178.0 +27+ 3.3

150 160 170 180

Moriond QCD, March 16, 2005

Overview prel. Runll results:

DY Run Il Preliminary

177.5 *>8 471 gay

l+jets (ideogram) -5.8 -7.1
H—8—
L=160pb™
+5.8 47.8
l+jets (template, topological) 169.9 53 74 GeV
H—&—
L=230 pb”
+1.2 46.0
l+jets (template, b-tagged) 170.6 742 610 GeV
H—®—
L=230 pb
+14.0 +7.0
dilepton (matrix weighting) 155.0014%0 7.0 GV
H— @ H
L=230 pb
+2.7 +3.3
World average (Run | only) 178.0 57 a3 GeV
H-@&H
hep-ex/0404010
1 | 1 1 1 | 1 1 | | 1 1 1 | 1
140 160 180 200

Top Quark Mass (GeV)
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Jet Energy Scale (CDF)

= From http://www-cdf.fhal.gov/physics/new/top/public/jets/cdfpublic.html

®  For non-central jets, the total uncertainty is obtained adding in quadrature the relative (eta-dependent) and the central uncertainties. The central uncertainties
(0.2<Jeta|<0.6) are of the same order than Run I. The CDF simulation has greatly immproved since Run I, therefore in the non-central regions the Run 11
uncertainties are smaller even by a factor of 4 in some regions. At low PT, the main contribution is from the out-of-cone uncertainty, while at high PT is from
the absolute jet energy scale. Reducing the uncertainty at low PT requires a better understanding of the differences between data and Monte Carlo in
samples like photontjet. A better CDF simulation and larger statistics to determine the uncertamnties should reduce the uncertainties at high PT.
We improved the CDF simulation and now understand part of the origin of the differences between data and Monte Carlo. As consequence, comparing to
the jet energy scale from 2004, the error decreased in about a factor of 2 in the central region and by more than 5 in other regions.

5 I I I | I I | I I I | I I | I I I [

4

Relative Fractional uncertainty

e e L =

=
II|I|IIII|IIIItII|I|I II|II I|IIIItIII||I|II|IIII
|

1
Ly

=
=
n
by
-~
n
b
b
Ln

nl
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Di-lepton: CDF results

® Compare most probable mt fromeach =

event with MC Templates

® Dominant Backgrounds:

® Di-boson, W+jets with a jet faking a

All 3 analyses give consistent results

®  Most precise result with neutrino
weighting and loose lepton track
selection (— 19 events):

lepton, Drell-Yan (Z/gamma—ee, Uy,

TT)

CDF 1l Preliminary

5 b
(=] (=]
= jur
B a

0.012

0.01

Probabillw densit

s 8§ 8

Q
TTTTTT

Mean
RMS

1731
49.36

[[]zz
Wz

[ Fakes
ww

[l Crell-Yan

= Combined fit

200

350

Most probable reconstructed mass (Ge\HcE)
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-168.111 °(stat) 8.6(sys)GeV/c2

-9.8
\ CDF Run Il Preliminary (197 +/- 12 pb’™) |

N: 5__ [ Likelihood vs top mass ‘
> |:|Data(19 evts) 3 5F
v | E [
o L 5| 40
o -
e é Signal + Bkgd £
§ [ 2
(.
Rt S g%%g Bkgd only 1 ‘ ‘
- {55750 165 180 195
B M, (GeVic')
2 / B
/ 5
L j )
- - ?%
11— ///IA
B Uottrrrrene e

006’""‘
180 200 220 240 260 %80
Reconstructed Mass (GeV/c')

s
%‘U 100 120 140 160
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Lepton+jets: Templates in CDF

® Lepton +jets selection P
CDF Run Il Preliminary (162 pb )

® one e or g with pt>20 GeV/c

‘o 8F Likelihood vs top mass
%‘ ?E_ I:l Data {28 avis] - :é"::
m 3 jets with Et>15 GeV, 4" jet with %sgsmwm % £ /
Et>8 GeV g 5 B 2'\/
& 4F fb6 150 1&10( Gzi&cg;m
® missing Et>20 GeV o+ 1tag
2k
m > 1 SVXtag £
- . E L A R e
m 28 tt candidates (6.8+-1.2 % 80 00 12 180 200 220 240 260
. k d Reconstructed Mass (GeV/c')
eStImatEd bac groun ) CDF 1l Prelimi?ary (193.5 pb'1)
4 o/I™ = —

® New: 0 tag
m extra cut on 4™ jet Et > 21 GeV

ALn(L)

® improves S/B ~ 1/1

m 39 events selected

Events/(15 GeVIcz)
o

m Kinematic (2C) fit — plot lowest-chi2 J
mass solution and compare to 0o 150 200 250 300 350
(unbinned) MC Temp|ates Reconstructed Mass (GeV/c?)
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CDF: 0, 1-tag

Reconstructed Top Mass (GeV!cz)

s B
Ng ?__ Iﬂtopz 176.4 f‘fé’(stat.} GE‘V-"'CE E:.i,,_LII|:|3IIh|::|-|::u::l\.l-:;131::-|:|milss O tag
(2 EE—I:IDEHH (40 evts) )
‘%— 5;_,|:'Signal+5kgd / ;
@ 4:_':,Bkgd only TE N e
i CDF Run Il Preliminary
3 \ L=193pb”’
o
1 L~ \\\--.._____ 2
D/“*‘*%ﬁ Reconstructed Top Mass (GeV/c)
80 100 120 140 160 180 200 220 240 260 280 [
Reconstructed Top Mass (GeV/c 2)7 - Mto =132.8 +23.4 (Stﬂt ) GeV/c 2 _ Likelihood vs top mass
S b wP T4 " [
8 - Data (17 evts) £ :
© 50 :
T - Signal + Bkgd
'g 4 Bkgd only ;
g : 10 120 W0 BED 'I!;Elrng:ltﬂﬁ?c!l
Ww 3 e
. CDF Run Il Preliminary
2- L=162pb’
1 tag 1 5[.‘”
T p—_--_-"‘"--. [
D_l Il 1 1 L1 | | L1 1 | Ll 1 ] 1 ...I--I-
80 100 120 140 160 180 200 220 240 260 280

2
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CDF: 2-tag

Reconstructed Top Mass (GeV/c?')

o A)
- - > +6.1 2 Likelihood vs top mass
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Reconstructed Top Mass (GeV/c 2)
CDF Run IT Preliminary
input 2tag sample fit | combined sample fit
constraint | Best fit (GeV /) - 1805158 | 17727 %166
Otag bkgd fraction | 0.61 £0.18 - 0.57 £ 0.16
ltag bkgd fraction | 0.38 = 0.07 - 0.41 £ 0.07
2tag bkgd fraction | 0.025 = 0.015 | 0.031 £0.015 0.026 = 0.005
unconstraint | Best fit (GeV /) ~ 1819151 +5.8 179.4134 + 6.6
Otag bkgd fraction - - 0.42 +0.32
ltag bkgd fraction - - 1 - at limit
2tag bkgd fraction - 0.27 =0.30 0.26 £ (.30
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lepton+jets: JES W mass cross-check

® For 4-jet events with 2 b-tags,

the two untagged jets are
supposed to be the decay
products of the hadronically
decaying W

In these plots the invariant
mass of the light-quark jets is
shown for data compared to
ttbar simulation

The top plot all events are
shown that pass the kinematic
event cuts. The bottom plot
contains events that pass the
full event selection, including

the lowest ¥2 <9 requirement

Moriond QCD, March 16, 2005
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Di-lepton lepton pt spectrum

in Dilepton Events at CDF 11

FERMILAB-PUB-04-396-E

Search for Anomalous Kinematics

submitted to Phys.Rev.Lett 12/10/2004
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DO Template expected uncertainty w

m Expected statistical uncertainty for the D@ Template analysis in the
lepton+jets channel without (left) and with (right) use of b-tagging

® Pseudo-experiments were generated using the expected sample size
and composition for an integrated luminosity of ~230 pb
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Top Turned 10
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Earaswia, IT. - -Fhysicasts ar the Department of Energy's Fermm NMatnconal A ccelerater Lalk cratecry boday (Bdarch 20 ammscuanvced thee
dascowery of the subatamrmmc pasrtacle called the top guasic, the last umdhscoasrered quaric of the s predacted by current scaentabc
e ooy, Sorentists worldwade had sowghr thee top opeeaals smce the digscowery oF thee bottorm apearic ar Fermmalaibo on 1577 The
dAescosrEery prawdes shirong sugpgeort for the guarl: theory of the struachares of roatter

Twwero research papers,. subamuarte<d o Frcday, Febmneaawy 249 oo Physical Fewmew Lemers by the COIDF an<d IDFero X erirrsot
collab-ecratons respecthiwely, descnbe the aobservanon of top guark s prodaced m heeh-enereys collhssons befmereen protons amed
anbprotons, their anfmmatter counterparts. The oo expermments operate smmiltaneocwsly using particlke beamms Bom Fermulal-'s
Tewratron, world's unghest energsy prarticle acceleratcer. The colab-orancns, sach samth alk-cutr 450 mermbers, presentesd theon
results at semmuanasrs held at FerrnaElakh omn Ddasch =2

"Last SApnl TCDF ammounced the Brst darrect expermmental esndence For the top guasis,”™ sond TRMlbarn Tanthers, T,
Ccospobesnman, wath Chorgs Bellettima, for the (CCI0DF ezxpperuanent, “buat at thak e swewre stopped short of claamemnme a Jdiscowense
o the amalysis=s of abcur thoree tirmes as mach data confirrmes our prevnous ewnndence and estabhshes the discowery of the top
ek ©

The IDFeara collaboratncen has dascowvered the top qguarls in an andependent myeeschgatnarn. —Lhe IDFare abhservatnon < thee tops
aqueeark depends promandy on e noemmber of events woe hawe seen, bhut alsoe on ther characthternstics,." sand Faul SGrasorus, wwieo
serwes, whthh Huouoh Bdonteormery, as I ero cospoltesman. “Last srear, e just <dad mor haee encugh ewvents to maloe a stabesyment
about thee tope guarik™s erxasternce, but moswe, werth a largers data saonmple, the sipmal i cleas ™

Fherseoasts pcdennfir top guasrics b the choaracterstus elecircerne sagmals the s poraduscese. Howresrer, other phencomens ©oan S orruethirme s
e tope ouar ik signals, Do claam & discowery, expreramnenters nmmast obhserve encugihe top guasic events bo male oul any otfer
source of the sigamals.

"This dhscowvwery servwes as a pownerial ssabhdanon of federal supp-ort For scrence,”™ sand Secretasry of Enerew Hazsel B, CO'Leagry.
“TFsing <re of the wrorld's most prowerffial research tools, scienfists at F errrulak hawe macdes wet amother romeajor o ontrifbasti o To
hoarmnan uncderstanding of the fandamentals of the woiserse ™

The Depactmment of Encerey, the primmonsy stewrardd of TT. 5. lngh-energy phyosics,. proseded the maajonty of Gandang for the

research. The Itahase Imnmstrhate for IMoecleas Fhoyysacs and the Tapaneses hAomstry of Educathaon, Sciervce amncd Clulboares roeacde roeagor
coontributsens to CDE . Suppeort For DDEers carme foern Fuassia, Framce, Imvcliar, avndd Framil The MHatonal Sciemce Fowsrrmcdatscern
contributed to both collabcratons, Collaborators inchaede scaenmsts froorm Bra=l, Camada, T olombaa, Framce,, Incddesa, Ttalw, Tageaon,
Forea, hdemico, Poland, Fassaa, Taneran, an<d dee TF =

"The discowers of the top guark 15 a great aclhaewverment for the collaborabons.” saad Fermmulakbh Darector Tohn Feoples, “and also
For thee meem aned wrormemn oF Fermmulaks wwine irmeasine <, theemn boanldt, aned mosser opeerates thve Tevatrom accoeslerator. e hhase mouci Te
e arn abcut the top qguasrkc, and more of nature's best-lkept secrets bo explors. W e loclk forarard o besrnmne o news era of
rescarch wnth the Tevatron, makings the bBest use of thee world s hlughest-energy colhdes. ™

Fermualai, 500 mmiles srest of Checago, 15 & hagh-enerey physucs laboratory operated by TIndwerserhes Fesearch A ssociaton, Tnc
wrcder comtract warh thee T = Department < Eneray.
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