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\Why Measure m,?
[Clerrsomma Direct measurements of m,
80.5 - LEP2 (prel.), pp data (CDF-ll m o tests SM predictionS

68% CL ST
-* o constrains SM Higgs mass
. key to EWSB

- Higgs is “giver” of mass.
80.3 1

150 175 200 |ts mass is tied to m, and my.
m, [GeV] t H
New CDF result! (only used above) W ( ) woow sy ow
m,(CDF) =173.5";GeV/c? ; N

ﬂMW&MTE ﬂMWﬁlnMH

| + jets channel with 318 pb-
Better than World Average! (Run 1) m,(WA) =178.0",5GeV/c?
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m, Tevatron Run | vs. New Run |l Results

MT
— Run-I| average ;
----- CDF-Il preliminary

Run | World Average(~110pb1) 3
m, =178.0+4.3GeV/c? )

Mass of the Top Quark 52 3] i

Measurement Mlop [GeV/cz] <

CDF di-l ——&—}— 167.4 +11.4 2 ]

DD di-l @ 168.4 £12.8 1; ' |

CDF I+] —1®—t 176.1 + 7.3 T Excluded . N\

@ I+ —'.-— 180.1 + 5.3> 030 S ‘..1'(')0 500

CDF all-j —-— 186.0 £11.5 U my, [GeV] )
x?idof = 2.6/4 Y

TEVATRON Run-l |8 . This result only used above
- m. (CDF Runll) =

Mo [20VIe" 173.5741GeV/c?
m, =114") GeV/c’ —p M =947 GeV/c
m,, <260GeV/c @95%C.L.  m, <208GeV/c’ @95%C.L.

(Thanks to M. Grunewald)
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The world’s only top factory!
>700pb ! per experiment on tape
>1fb delivered luminosity!

Peak luminosity > 103%2cm-?s-t
Analyses presented today:
range up th) 731.8|.Ob|_1 .

)

g A 2 [ e
& = 250
Tevatron I & b ‘2
i fp ; 200 2004 -
3‘."' . — iz S ; Jﬁ £ |
 —= S = 150 2003 _. .4
Main Injector _ < - 1
= 5
& Recycler = s 100 / 2002
el e = :E | / |
= el / ]
Q L .
) 0 —-.-".".’T Lma | o e 2|001-—|""
0 50 100 150 200 250 300 350
Day

TeVatron Run Il goal: _[Ldtz4—9fb‘1 om, ~ 2GeV/c?
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‘The Run |l Detectors

Both experiments:
New tracking systems

Upgraded electronics, trigger, DAQ
Excellent tracking Excellent coverage
New forward calorimeters New pre-shower detectors
Contal Caorimeter (€49 New magneti;ﬂ .

e n
Wall Calorimeter (H) \/ e, Solenoid
| i ”‘u;.__ 7_,_,-—-"""". ‘ ‘\\_ o Ry :

L

Plug Calorimeter (E/H) Muon Scintillators
Forward Mugn ‘ Muon Chambers |

Forward Calorimeter (E)

b \\\\ \.‘l
Lumi Monitor
Time of Flight
entral Outer Tracker
Silicon Vertex Detector

Intermediate Silicon
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‘ Top Quark Production at the TeVatron

Top quarks are primarily produced in pairs:
% 85% ,t 9 5%

q, t g t

o(pp—>ti@m, =175GeV ) ~6.7pb | )
o(Pp— tt@m, =178GeV) ~ 6.1 pb > @ \s=1.96TeV
o(pp— tt@m, =180GeV) = 5.7 pb

/

(Pp > Tt @+s=1.96TeV) ~1.30x o (Pp — t{ @+/s =1.8TeV)

~ one top event every 10 BILLION inelastic collisions

June 6-11, 2005
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‘ Top Quark Decay Modes

BR(t—>Wb) ~ 100 %

He-e (1/81)
B mu-mu (1/81)

+
", q M tau-tau (1/81
w+ v, g Ile-mu (2/81) I
{ » He-tau (2/81)
- B mu-tau (2/81)
B etjets (12/81)
b B mu+jets (12/81)
E . | si t H tau+jets (12/81)
xperimental signatures [Mes  on |
Dilepton (5%, small backgrounds — QCD fakes, Drell Yan, Diboson)
2 high-p; leptons(e/p), 2 b jets, large missing E-
gﬁgdnennel ) Lepton+Jets (30%, manageable backgrounds — w+iets, QCD fakes)

1 high-p; lepton(e/n), 4 jets (2 b jets), large missing E-
All-hadronic (44%, large backgrounds - QCD)
6 jets
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‘ Measuring m, is Challenging!

Experimental observations are not as
pretty as Feynman diagrams!

Which jets go with which quarks?

gbar Dileptons:

2 neutrinos =1 missing E-
measurement.

Events can be very busy!

CDF Il Prellminary
HT = 358 GeV

1
Jet1 79.6 GeV

«+— Additional jets from ISR, FSR.
UP?MNK J

bottom guark 0.8 N
antl-duml quark Jet
/ ’gO.G
'7" - mpquark ;gﬁ,ﬁf”" e Ideall —™ =

">, Electron 72.6 GeV

04
'- =
anti- mp, . .
quark *® w” i & i
""--..._ -t 0.2
ti-bottom quark / I Jetd 25 GeV )
.h:t ‘ 0 b= | 1 | 1 1 1 ‘ 1 L 1 ‘ 1 L L L L L L L 1
Ve -0.6 -0.4 -0.2 -0 0.2

X (cm)
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 Jet Energy Scale (JES)

Determine true “parton” energy from measured jet energy in a cone

Complex detector properties
Non-uniform response

aut {_'I'F cone

Different response of e/n
Non-linearity

Complex underlying physics

(showering, fragmentation)
Analysis specific

JES is dominant systematic for
m, measurements.

Current m, world average
uncertainty is +4.3GeV/c? .

= 2.6 GeV/c?2 JES
= 2.7 GeV/c? stat.

Correct for detector, algorithm
and physics effects to obtain
the true energy of the jet.

Uncertainty in modeling the
behavior of jets (particle’s
response, fragmentation).
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'Measuring m,

Run Il goal: m, error ~ 2 GeV w
Measure m, in all experimental signatures DO Run 2 Preliminary |

Combine methods/channels

&
Dilepton: Template

(L=230pb") 155.0 +}30+ 7.0
. : ————
Two d Ifferent tec h nigues Lepton+Jets: Template topological
) (L= 229pb”) 169.9+38+7.8
Template Matrix Element ’ 58
| I Lepton+Jets: Template b-tagged
. — : nghtlng (L=229pb") 170.6 +;> + 6.0
Pick a test statistic Build likelihood from s
(e.g. reconstructed mass). | matrix element(s), PDFs Run 1 World Average .
and transfer functions Runlony) 1780137 +3.3
) ——
Create “templates” (ConneCt quarks clgle jetS). Run 1 CDF Lepton+Jets 1764451+ 5.3
) ) (Run I only) Ax,19.
using events simulated Int t
with different m,values niegrate over " Run 1 DO Lepton+Jets ie
(+ background) unmeasured quantities (Run I only) 180.1+38+3.9
(e.g. quark energies). | | | |
140 160 180 200 220

Top mass (GeWcz}l

Perform maximum

likelihood fit to extract J Calibrate measured m, and
measured m;. uncertainty using simulation.
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Each event has 2 top quarks

For jet-parton assignment
Impose constraints:
M=Myp,, , M;=M;, =My,

Combinations b-tags
24 None
12 1
4 2

2

e
-
=Y

Template Method: |+jets CDF

sub—sample

Signal Template
Reco. Top Mass (1-tag(T))

3‘2 Top Mass: of; 0.45
So.12- 1145 Gevic™ > g4F
Tg) 2 O E
8 54 [ ]165 GeVic o 035
2 []185GeVic? & oaf
Q - - 3
©0.08- 205 Gevic? @ g
e f o 0.25[
0.06- 02k
0.04/- 0.151
0.02- o1

i 0.05F

g 250 300 oL

Shaloe><L

bkg
!

Background Template

Template source
Bl Vistags, 4-jet
[ Mistags, 3.5-jet
[ ] Wbb. 4-jet

B Wb, 3.5-jet

[ ]1-top, s chan
B 1 -top, t chan

. . mt(GEVfCZ) e e 20 ecisnos ruc esmr)nass 3580 Cz
Choose combination Reconstiueted mass (Geviel
with lowest 2 Sample |JetE;cut[GeV] S/IB | Events

(L =318pb-t 2 b-tags | 3 jets Et>15, 4t jet Et > 8 18:1 16
’ 1 b-tag (T) 4 jets E;>15 4:1 57
leading 4 jets 1b-tag |(L)3jets E;> 15, 4" jet 8 < E;<15 1:1 25
O b-tags |4jets E;>21 1:1 40
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‘ Improving the Template Method

Extend 1-D template: 5
m, and JES fit simultaneously
= use shapes of mrc°, and mfe“L]
= account for correlations

2-D templates:

P(mrece;m,,JES) and P(mreCC’”,

m,JES)

Use a priori CDF information on JES

(JES-JESg,)’
Advantages: LJEs:eXp(— STD

O'ZJESSTD
Improve uncertainty on JES
(dominant systematic)

With this method, JES uncertainty
improves with statistics!

)

. j
subsample — L shapeXL Sha|Oe><|—bkg

Reco. W Mass (2-tag)

~ 0.14;

Q JES:
30.12'— -3¢
n L iz

£ 01 g;“
s B (6]
° L

©0.08 3
£ F i

0.06
0.04-

002 &

0 20 40 60 80 100 120 140 160 180
mﬂ(GeV/cz)
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Results - Template Method: |+jets CDF @
My, =173.575¢ (stat.) £ 25(JES) £1.7 (syst.) GeV/c®

Best single top mass measurement in the world!
Result without using W—jj (1-D):

My, =173.275;(stat. ) + 3.1(JES) + 1.5(syst .)GeV/c *

— -1
DATAZ\ -tag (CDF Run Il Prellmlnary) 1-tag(T) (CDF Run Il Prellmlnary) '[L 318p b

g; 18 - Log Likelihooc dst
T 2 ] Likelihood
s 7= ? > E IKellnoo
& 6 c 12 e o
v 55 T e i w 10 e ol 3 S
s 4; [ Data (16 evts) e 8 [ Data (57 evts) - ,
a 73 Signal + Bkgd 2 6 Signal + Bkgd r :
= 3 EZBkgd only = EZE Bkad only 2 o
£ 2= 4 -
w [IT] 4
1= 2 A \
0°360 150 200 250 300 350 400 0 300 350 400 ) 1:_
mm:° (Gewc ) mre:o (Ge\”c ) ~ ; \\
»n 0
1-tag(L) (CDF Run Il Preliminary) . 0-tag (CDF Run I Prel{lg’gp:aruv) I-_I,J 1: -
5:_ - Log Likelihood vs M, " - \\\
o C . N’(;' 8 3 E \\\
R 1 3 S 7 . ~
) ﬁ i s 25
e 3 E o w 5 |:|D“f(4o ‘*‘t) 3: - '
5 C Data (25 evts) e 4 ata evts' 2D \\
g 2 ESanal +Bkod | 8 g [ Signal + Bkgd :\N U Prelimmary §318 pb’ )
£ Rt B, | st ont 160 165 170 175 180 185 190
1
0 =300 350 400 0= ) 350 400 top (GeVic )

mieeo (GeV/c?) me= (GeV/c’)
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‘ Template Method Systematics

Systematic 2-D fit 1-D fit
Source Am, Am,

(GeV) (GeV)
JES 2.5 3.1
b-jet modeling 0.6 0.6
ISR 0.4 0.4
FSR 0.6 0.4
PDFs 0.3 0.4
Generators 0.2 0.3
Bkg shape 1.1 1.0
b-tagging 0.1 0.2
MC statistics 0.3 0.4

Method 0.5 -
TOTAL 3.0= 34 =
2.5801.7 | 3.181.5

Fractional systematic uncertainty

~3% jet p; uncertainty in top events

0.15

=
_—

0.05

=

.'I__IIIIIII|IIII|IIII|IIIIIII_LI_

-0.05
0.0

-0.13

ES Frac. Syst. uncert. vs jet

|||||||||||||||T’|‘||||||||||||
inties in 0. Cone 0.4

Central n region

I I
20

11 1 | |
40 60 80 100 120 140 160 180 200
Corrected jet P; (GeV)

~factor of 2 decrease!

June 6-11, 2005
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Future of the CDF Analysis with W—jj @

Advantage:
statistical and JES

systematic uncertainties
will improve with JL.

Expect to reach JES
uncertainty below 1 GeV/c?
for m, in the future of CDF.

Total m, uncertainty can
reach 2 GeV/c?!

: I s
O N W o b

JES Uncertainty (GeWcz)

e

Jet Energy Scale from W—jj

CDF Run Il Preliminary

Mmp Systematic Uncertainty

from W—jj Energy Scale Only

Where we are now

A AR FRETE SN ETE FETT SRR SRR R S
UU 1 2 3 4 5 6 7 8

Integrated Luminosity (fb'1)

June 6-11, 2005
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\ Template Method: |+jets + b-tagging DO

At Ieggt one E-tasg/ge? :JB?tl Systematic | b-tagged
events, source Analysis
: GeV
First m,; measurement oo 27/ 5)3
: : +4.7/-5.
with b-tagging at DO!
Jet Res. 0.9
m =1706+4.2(stat) "t L(JEQ £ 3.7(syst)GeV/S’| | Gluon Rad. | 2.4
D& Run Il Preliminary (L = 229 pb-1 Signal Model | 2.3
3 5 _ ‘ Bkg Model | 0.8
S 1 __  — s b-tagging 0.7
3 .
§ w . * Calibration | 0.5
11}

-Log(Likelihood)

Trigger Bias | 0.5

{
\\4/ MC Stat. 0.5

P I IO U I S R
150 180 170 180 190 200

. (GeV)

\ Total 6.0

T BT Ry 15032;02;02;0“;& Expect significant improvements
Fit Mass (GeV) on JES from DO soon!
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Gluon Radiation Systematic Uncertainty

ISR/FSR gluons misidentified as quarﬁiets q N

Estimate Am, for events with

and without gluon jets
Am, ~2.5GeV/c? in | +jets events

Take full difference as uncertainty .. CDF Run Il preliminary (193pb~")

q

— Pythia 6.2
Pythia 6.2: ISR Plus/Minus

@ i ¢ DY data(ee)
= e DY data(uw)

Study ISR in Drell-Yan events nmmp 3
Extrapolate uncertainties to m, energies %
FSR same variations as ISR |
ISR/IFSR Am,=0.7GeV/c? — log(m?) }

gl}l} 1 CIIOI} EOIOO SDIDD 10{:}00 EO(IJCIO
M2 (DY) [GeV?]
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Matrix Element Method: I+jets DO Run |

Using all the variables in the event, integrate over all unknowns
Sum over all permutations of jets and v solutions
Background process probabilities explicitly included in likelihood

Maximize L =TT, P' (x;m,)

W(y,x): probability parton variables
d"o : cross section (LO Matrix element) y measured as variables x

|
POGM) == [d"(yim)dgda, (@) (GW(X,)

f(q) : probability distribution that parton has momentum g
m, =180.1+ 3.6(stat.)
i3.$JE3 :—_/\552 B : j(’ 1.2 : = w
+2.1(syst.)GeV/c?| e | .\ 1
Nature Vol 429, Page 640 ... | \ I s ///%
Run | results: June 2004 ... b N / o /
536 §— , . \.\'T‘/-T‘ . et /. % \\T\w-_L
125pb'1, 91 events 140 160 180 200 N 170 180 190
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Dynamical Likelihood Method I+jets CDF

DLM: K. Kondo J. Phys. Soc. 57 4126 (1988)
Exactly 4 jets, at least 1 b-tagged — CDF Run Il Preliminary (318 pb")

:{5 185 — Total MC Prediction : : :
63 events ’ 13.1 ex P ected bac kg round g o] signat = 175 T
2 14 [ comireamacirouna}e
Lo ‘2 12- —'— .Data 63 events ..
No background probability term S
m, extracted after background mapping ¢
function (measured —true mass) i NN I
Uncertainties also scale i
; CDF Run Il Preliminary ¢ ﬂn 100 120 1&0 1601 020022‘;””%0 250
d~>:-|2002 ?;f:kg;ound Fractlor.j T S e Per-Event Mass at Maximum Likelihood [GaVIc’]
8 o = 1% | | 63 events joint likelihood
é - 30% ; ‘E‘ CDF Run Il Preliminary (318 pb’ ) =
'§_130: :gg:;: PSSO PSP = i 3 AfterBackgroundCon3|derat|on(13 1 events) """ '
B170 § 2 173 8+21 {stat only) GeVIc
Fron - - .
& 159

“1B0 160 170 180 180 200
Input Top Mass [GeVJ‘cﬁ

m =1738%(stat) +30(JES £1.4(syst.)GeV ¢’

166 153 1‘m 1‘;2 174 176 178 180 1sz 1&9]
M, [GeVic
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'DLM Systematic Uncertainties

JES dominant systematic

Systematic Am,
Source (GeV) Future improvements:
JES 3.0 Add background probability to likelihood
Transfer Functions | 0.2 Use W—jj information for JES
ISR 0.4 _ | l CDF Run Il Preliminary (318 pb'1)
FSR 0.5 E 16] ;= Tota MC Prediction . T R T —
o | g7 signam, =175Gev
PDFs 0.5 ‘g_ 14; ijblr::Background """ N """"""""" e e
Generators 0.3 E 1} ..é..Jm..Da;na.ﬁ3.e\r§ants ......... ............ I ................. ................ ............
Bkg fraction 0.6 5 19, Tr ...............................................
bkg Modellng 06 sé | __ .............................
- 6: /l ............ .............................
b-tagging 0.2 1 . athy 7 aal
b-jet Modeling 0.6 4 /
Total 3.3 0 0 100 120 140

Maximum Likelihood My, — jj [GeV/c]
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‘ m, results with Dileptons DO & CDF

Under-constrained kinematics:
2 v's, 1 missing E-; observable

® Calculate weight : assumed
quantity explains the observed
event given a true m,

O Assume some kinematic quantities are ® Follow template procedure

known (ex: nor ¢ of v's, P,® E,_ )

m, =1557;(stat.) +5.6(JES + 3.6(syst.)GeV /c*

m =1681'1(stat) + 7.4(JES + 4.3(syst.)GeV/ ¢

DY preliminary

Bﬁ e 230 pb-l

13 evts

InL,.-InL

2 exp. bkg.

QO a N 0 A~ O O ~N

DO’s first Run Il
dilepton m, analy

5iS!

I 1 1 1 I 1 1 1 I 1 1 1 I 1 1
120 140 160 180 200
top mass (GeV)

1 I L 1
220

CDF Run |l Preliminary 197 pb_l

e 5| -
= E Dmala.;m avts)
1]
= Signal + Bkad
= &f—=— Signal +
W
"
— Bkgd anl
3 3 gd only 1

Ll

: 5 150 ;;éﬁéjgk;?ls
H19 evts 6.6 exp. bkg.
1 -

¥y

/’f_\-——h‘-.__ﬁ
i i P | il 1 11 -

%0 100 120 140 160 180 200 220 240 260 280

Reconstructed Mass (GeVW/c")

Expectation with 320pb-1 dm, ~ 9 GeV !
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Summary

Tevatron is performing very well
Delivered luminosity >1 fb?

Several new m, measurements available
in different decay channels

= CDF dilepton results soon with
reduced systematics

= D0 results soon with reduced
systematics

=ongoing efforts to combine
New techniques developed

Precision will be limited by systematics

Tevatron Run 2 Preliminary

- -
World Average 178.0+57+ 3.3
fﬁ‘un I only)
¢ o 14.0
DO Dlle ton 155.0 .5, + 7.0
= EEQpbP 13.0
] " —_
CDF Dilep ton 168.1+% 7 + 8.6
(L= 200pb™') :
o —
DO Lep;tanuets 170.6 + 33+ 6.0
(L= 230pb™') :
- -

CDF Lepton+Jets
(L= 31Spb )

173.5+21 + 3.0

PRI R P TR R N
140 150 160

PR T T T T TN N T N
170 180

190

A lot of work already to reduce systematics Top mass (GeV/c
= especially JES
Will reach goal of measuring m,
to ~ 2 GeVin Run Il!
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‘ More to come ....

T T ]
{ —LEP1, SLD data
80.5 - LEP2 (prel.), pE) data (CDF-Il m

68% CL

150 175 200
m, [GeV]
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\ Backup

June 6-11, 2005

Measuring the Top Quark Mass at the Tevatron

E. Halkiadakis
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\ History of Measuring m,

240 T
: . new DO analysis |
200 (Runl) |
G I ' { 4 @i %
& 160 [ | ﬂ%% 1 F J
ng:. [ 1
“-f-; - In 2010 this point should
< 120 I have negligible uncertainties
= ® from EW fits i
o A direct measurement by CDF -
|E 80 ¥ direct measurement by DO .
I ® world average from direct measurements |
40 [ i
- lower limits prior to discovery in e*e” and pp collisions -
and from the W boson width iy

0 I . | | | . | | | | | | | . | |
1989 1991 1993 1995 1997 1999 2001 2003 2005
Year

TeVatron Run |l goal: _“Ldtz4—9fb‘1 om, ~ 2GeV/c?
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‘ Tagging the b quark

secondary
vertex

jet direction

B hadrons are long-lived
anti-protons —protons and massive.
primary Signature of a b decay:
vertex displaced vertex.
Top event b-tag efficiency: ~55%
False tag rate (QCD light quark jets): ~0.5%
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‘ Event-by-Event Mass Fitter

\ . * Distill all event information into
> W b-jet one number (called

reconstructed mass).

Constraints"‘? * Select most probable jet-

Pr balance parton assgnmt based on y?,
my, =My after requiring b-tagged jets
M =My assigned to b partons.
My =My
_ Reconstructed
b-jet top mass is

free parameter

i, fit |meas 2 UE,fit JUE,meas
_y Ly (PP, )/
i1=/,4 jets | =X,y Gj

bﬁv

+(ij —MW)2+(M”—MW)2+(MW

_l’_
L L

FZ

t
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‘ m, and m; templates

CDF Run Il Preliminary CDF Run Il Preliminary
reco reco
P(M{**°) vs m*°, input M, _ (1-tag(T)) \ P(m, )vsm, ,JES (1-tag(T))

0.02 o~
0.024 o~

210

Jes (o)

'
2
s
g

g
0.018 E
" o

l’xpN
[=]
(=]
P

0.016

0.014

input M,
w
o

0.012
0.01
—0.008
0.006
0.004
0.002

ficy 120 140 60180 200 220 240
120 140 160 180 200 220 240

2 mie (GeV/c’)
m® (GeV/c")
CDF Run Il Preliminary CDF Run Il Preliminary
reco. reco
P(m"®) vs m™®, input M__(2-tag) Pmy ~Jvsm, 5 JES (2120)

- i Ill top o o) 0.024 ~
= . _ 4 d
2 0.02 E.E’ E A
ﬁzoo —0D.018

£

D.016

0.014

input M,

0.012
0.01

D.008
0.006
0.004

0.002

60 80 100 120 140,
m;}*“(GeWc)

15 : L
30 100 120 140,
mji(GeWc)

June 6-11, 2005 Measuring the Top Quark Mass at the Tevatron E. Halkiadakis



\Template Method: |+]jets DO DO

Uses unique topology of ttbar events 1 lepton (e,u)
Discriminant using topological variables (D, g) large missing E;
Distinguish signal and background at least 4 Jets
cuton D g
Fit to signal+bkg templates '\ 94 events, S/IB ~ 1
. +7.8 2
m, =169.9+ 5.8(stat.) ", (syst.)GeV /c
D Run Il Preliminary [3@ Run Il Preliminary
g | - 3 7 s
5 ——(t ms sy e f JL =229 pb-1 Data
30.15_— --o-Wijets . . ﬁ 20:— R
% E RIS azsze { E 153_ v | %
E 0.1— C N :}
& to— W
‘o B B B e pom
50.05 st : +
i _ L S DR DN B B e S s
0 %0 100 120 140 160 1 200 220 240 260 280

Fit Mass (GeV)
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CDF Run 2 Preliminary (June 2 2005)

Run 1 World Average 178.0 + 2.7 4 3.3
{Run 1 only) =27 =
Run 1 DO Lepton+Jets 180.1+ 3.6 +3.9
{Run 1 only) 36— YT
Run 1 CDF Laptan+:.let:s ¢ 176 1+ 5.1 +5.3
{Run 1 only) T—H1— v
Lepton+Jets: M‘rﬂ";';w = i 173.5 + 2.7 4 3.0
L= 318 ph’ ) M- 26 Y
-

Leptonslets: DLM 173.8+21+ 3.3
DiI;pto;:v weighti?g :1 GB 1 +11.{l + 8.6
(L= 200 pb’) *f—g98 — ™
.D;Iapton:d: of v i 170.0 .+.1E.E + 7.4
(L= 193 pb’) =166 — " °
Dilnptonj: ;:,(ti} ¢ 176.5 +17-2 + 6 9
{L=193pb ) ¥ 160 — ¢

150 160 170 180 190 200
Top mass {Ge\’fcz)
June 6-11, 2005 Measuring the Top Quark Mass at the Tevatron E. Halkiadakis 30



This document was created with Win2PDF available at http://www.daneprairie.com.
The unregistered version of Win2PDF is for evaluation or non-commercial use only.



http://www.daneprairie.com

