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Motivation for measuring top mass

New Higgs mass prediction!

e Measuring Mop and My constrains the

Higgs mass | —LEP1, SLD data
80.5 -~ LEP2 (prel.), pp data (CDF-Il m

68% CL .~

e Consistency check for the Standard
Model

=
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=
=
=
S
<

150 175 200
e Mass close to the scale of electroweak symmetry breaking m, [GeV]

Yukawa coupling: Y; = % — 1 within 3%
= Does the top quark play a role in ESB?
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Previous measurements of the Top Quark Mass

Mass of the Top Quark

Measurement Miop [GeV/cZ]
CDF di-l —e—— 167.4 + 11.4
e CDF and DO run I combined DO di o 168.4 +12.8
uncertainty: 4.3GeV/c? CDF I 1% 176.1% 7.3
DO I+ —or 180.1+ 5.3
e With more statistics and bet- CDF all —e— 186.0 + 11.5
2 —
ter detector acceptance, we : X 1ot = 2674
. TEVATRON Run-I —?— 178.0+ 4.3
can improve the result I |
150 175 200
M., [GeV/c’]
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tt events at the Tevatron

e Standard Model predicts gq annihilation is dominant production process

e SM predicts branching fraction of
t — Wb close to 100% -

e W can decay as gqor Iv

= Dilepton + > 2 | +Er . ~ 5%
no b tag: 8 kinematic solutions
= Lepton + >4 +E1 . ~30%
1 b-tag: 12 kinematic solutions
2 b-tag: 4 kinematic solutions

= >6]. ~44%

e Possible contribution from hard ISR or FSR
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The CDF Detector

m Silicon tracking
detectors

a Central drift
chambers (COT)

a Solenoid Coil

s EM calorimeter

a Hadronic
calorimeter

i
m M

m Steel shielding

17 =~ log(tan(6/2))|
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The Lepton + jets channel

e Selections:
Select 4 jets (E; > 15GeV) or 3.5 jets (4th jet E; > 8GeV)
0, 1 or 2 b jets identified through secondary vertex measurement

Er and identified charged lepton

Expected Nevents (for b-tag> 1): ngg = 79.5 and nNpae = 18.5
e Template method: kinematic fit of the top mass

e Improvement to the template method:
Use additional information for b identification

Jet energy scale dependent template method

Dynamical Likelihood Method
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Lepton + jets: Template Method

e Select 1 lepton + 4 jets + B

e Select b-tag jet using secondary vertex
e Assume four highest Et jets associated with 4 quarks

e V reconstructed with E and by constraining M, = My

e X2 function is minimized for each of the 24 solutions (0 b-tag) 12 solutions (1 b-tag)

or 4 solutions (2 b-tag):

X2 _ Z (lﬁT - PT)Z 4 Z (UI, _Ull)z (Mlv - MW>2
fas  OR LKy Oy My
(Mjj —Mw) (Mjyj — M) n (Mjjj — M)
GE,IW oﬁ,lt oﬁ,lt

e For each event, obtain top mass from solution with lowest x2
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Lepton + jets Template Method: signal and background

e Fit top mass dependent signal © Background dominated by W +

template high E; jets
Rec Mass 1-Tag(T): CDF Preliminary P F|t background template
§3503_ Top mass:
3 11145GeVic| b f
0300 2 > 80
A 165 GeV/c 3 &
o501 185 Gevic] o 70 ‘
> - c -
o F 205 Gevic| 5 60 ‘
200F L S
g 0 50F
150F 40F CDF Run Il Preliminary
- - 1-tag+3.5-jets
100C 30
E 20f
50 -
- 10F
O_' p El\\\\‘\\\\‘\\\\”\l\ RETTERTRI B
100 150 200 250 300 0"100 150 200 250 300 350
M, (GeVvic) M, (GeV/c?)

top

e Likelihood function: perform shape analysis to extract best top mass

Simon Sabik (U. of Toronto), FCP 2005 8



Lepton + jets Template Method: method check

Testing the procedure with pseudoexperiments

® PU”:(rnoutput — mmput)/o

e Fitted mass linear e Pull center consistent
with O

e Pull width ~ 1.03

= Scale statistical error
Method check: M*" vs M"

L L o munil Prelimi Width of pull distribution from pseudoexpts
g 220 °DF Run !l Prefiminary Center of pull distribution from pseudoexpts gl2
o - y - - T pOo 1.031+0.2673 | CDF Run Il Preliminary
- SAafF )
= 2001 = 0.3 CDF Run Il Preliminary 2 F
I L o r § 1.1
= T S0.2F =
180 2 SLOSE  § } g } }
H = 0.1 = 1 T ! IR
- =) C o 1
2N ST N N S :
L o 07 ‘ ‘ J 1 1 '§0957
L 5 r
140¢ £-0.1- ‘ ‘ ‘ T \ ﬁ 0.9F
L [O] C c
s b b b b b b b L (@] C C
140 150 160 170 180 190 200 210 , 020 0.85F
Input M, (Gevic) E 085‘1””\‘H‘\HH\HH\HHmumuu
0.3 140 150 160 170 180 190 200
Bl by by b b by b Input top mass (GeV)

140 150 160 170 180 190 200
Input top mass (GeV)
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Lepton + jets Template Method: data results

Data results by subsample:
2-tag Reconstructed Top Mass (GeV/cz)

« FE .
LQ oF CDF Run Il Preliminary
> T .
() E s Log-likelihood vs top mass
2 7E
2 6E
s F
> 5
o E ; -
4 :_ Top mass (GeVic®’)
3 § . Data (16 evts)
) E_ DSlgnal + Bkgd
15_ DBkgd only
O E

Il 4‘ 1
100 150 200 250 300 350 400

1-tag(L) Reconstructed Top Mass (GeV/c?)
CDF Run Il Preliminary

s Log-likelihood vs top mass

4
3
2
1
0

Top mass (GeVic')

Events/(15 GeV/cz)
I

w
IIII|IIII|IIII|IIII|IIII|II

2 . Data (25 evts)
DSignal + Bkgd
1 D Bkgd only

100 150 200 250 300 350 400

1-tag(T) Reconstructed Top Mass (GeV/cz)

15 GeV/c )
2 e

(

Events/

CDF Run Il Preliminary

s Log-likelihood vs top mass

Top mass (GeVic’)

. Data (57 evts)

D Signal + Bkgd
D Bkgd only

* 1
100 150 200 250 300 350 400

0-tag Reconstructed Top Mass (GeV/cZ)

Events/(15 GeV/c )

S = N W b U1 O N 00O ©

CDF Run Il Preliminary

s Log-likelihood vs top mass

Top mass (GeVic')

. Data (40 evts)

D Signal + Bkgd
D Bkgd only

100 150 200 250 300 350 400

Combined result for template method: 173.2752(stat only)GeV /c?

Simon Sabik (U. of Toronto), FCP 2005

10



Lepton + jets Template: Jet Energy Scale systematic uncertainty

b 01 T T LI T T T LI LI T T T | LI | LI | T T T | T T I_

= F Systematic uncertainties. Cone 0.4 n

§ 008 n Quadratic sum of all contributions  —

. E S N Absolute jet energy scale -

e Calorimeter energy response 2 oo6fF- ™\ e utotCone +Spashvont
S - Relative - 0.2<|n|<0.6 m

. . _8 004  ONO e Underlying Everr]1|t T

e Energy falls outside the jet re- & "™F R
: o 0.02E - —
construction cone N S -

n O“ ”.”““”“”"”"""""""""""":Zj::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

. . . © [ .

e Non-uniformity of the calorime- 5 002 =
8] - -

ter £ -004F- B

e Energy from underlying event 0.06— =
-0.081+ —

_O.lII|III|III|III|III|III|III|III|III|III_
20 40 60 80 100 120 140 160 180 200

Corrected jet P; (GeV)
Jet Energy Scale systematic uncertainty on top mass: 3.1GeV /c?
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Lepton + jets Template: systematic uncertainties

-

Source of Systematics AMiop (GeV/e')
Jet Energy i1
[5R 04
F=k 0.4
FDFa 0.4
(remerators 0.3
Background Shape 1.0
b-jat Energy 0.6
btagging 0.2
MIC statistics 0.4
Tatal 24

Final result for template method (with 318pb~1): 173.2153(dtat) + 3.4(syst)GeV /2
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Lepton + jets Template Method with improved b identification

e Default b jet identification performed by reconstructing secondary vertex

e Use additional information:
Transverse displacement of track with respect to primary vertex
Calculate probability that track is not from primary vertex

Combine information from both b-tagging methods
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Lepton + jets with improved b identification: data results

Data results by subsample:
2tag(S+J) Reconstructed Top Mass Distribution

&o\ 61— _,_Likelihood vs Top Mass
S _ ig 43
O — Z ef
O 5 b
Lo B 3
N - o
3 4
5
Lﬁ 3 __ 140 150 160 170 lBgO;QA;JaSZSO(()Ge%/J}SZ)
C CDF Run Il Preliminary
21— (318 pb”) [ pata (18 evts)
1:_ Signal + Bkgd
E Bkgd only
O_ T, ] | ]

100 150 200 250 300 _ 350 _ 400
Reconstructed Top Mass (GeV/c?)

Final result with improved b identification: 173.0753(stat) 4 3.3(syst)GeV /c?

Simon Sabik (U. of Toronto), FCP 2005 14



Lepton + jets Template Method fitting Jet Energy Scale

e W invariant mass dependent of JES, but not on top mass
e Use W mass to estimate JES

= Sensitive to JES but insensitive to Mtgp

— — 2
| m. 1-tag(L), JES=00 | | m,1-tag(L),M, =180 GeV/c
LLI L1 O

"2 400 Entries 5793 " as0f Entries 5598 Qa0oE Entries 5733 "% 400F- Entries 5694
8300 Mean  72.32 8 s00F- Mean 755 8 3s0p Mean  72.98 B30F Mean  75.05
g250 RMS 38.62 22500 RMS 39.93 2 750F RMS 39.14 gggg 3 RMS 40.43
3 [ 3 200 = [ =~
i 150 _ P & 150F- _ ) d150F fne — d 150 ine —

109 Mop = 160 GeV/c 1005 Mg, =170 GeV/cg 15(3) ¥ jes=-30 100 jes=-150

00 Sb 160 15‘0 200 250 360 350 CU Sb 160 15‘0 200 250 360 350 00 Sb 160 15‘0 200 250 3(50 350 CU Sb 160 15‘0 200 250 360 350
m”(GeV/c ) m”(GeV/c ) m”(GeV/c ) m”(GeV/c )

2 aeE Entries 5439 "2 as0f. I Entries 5298 2 aeE Entries 5439 Wl Entries 5088
& 300F- Mean 77.75 & 300E- Mean 79.33 & 300F- Mean 77.75 & 250F- Mean 79.9
§250p RMS 4168 Eo 28 RMS  42.87 §2s0p RMS 4168 § 200 RMS  43.36
? 150F- % 150F I ? 150F- . 3 150 .
* 1ok M_ =180 GeV/c? * 1o M. =190 GeV/cf “ 100 jes=00 " 100E jes=150

50 top 50 top 50F 50

0(. Sb 160 15.:0 200 ZE.')O 360 350 OU 50 100 150 200 250 300 350 0(. Sb 160 15.:0 200 ZE.')O 360 350 OU 50 100 150 200 250 300 350
m”(GeV/c ) m”(GeV/c ) m”(GeV/c ) m”(GeV/c )
o Entries 5256 " 300F | Entries 5001
8 250 Mean  82.25 CDF Run Il Preliminary o250k Mean  81.62 CDF Run Il Preliminary
2200 RMS 45.59 2 200F RMS 44.78
E 150 b E 150F -
100 M__ =200 GeV/d 100f jes=30
50 top 50E
0( Sb 160 15‘0 200 250 mS?geV/ca)Jo 0() Sb 160 15‘0 200 250 mS?geV/ca)so
n n

¢ We obtain: JES = (—0.76+1.30)c
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Lepton + jets Template Method fitting Jet Energy Scale

e Jet energy scale dominant systematic uncertainty
e Along with top mass, fit Jet Energy Scale

e 2D templates dependent on both top mass and Jet Energy scale

| m, 1-tag(L), JES=00 | [ m, 1-tag(L), M, = 180 GeVic’

L 1%0F ; Entries 1606 by i Entries 1527 “e1a0f l Entries 1527 C1aof I Entries 1510
b S Mean  157.4 Suop 1 Mean  162.4 i Mean  161.2 P |mean 1639
2 100f- - RMS 29.74 210 ,rl I RMS 27.86 o 3 .i" | RMS 29.44 210 Il ‘ RMS 30.07
L S A p Zef ) b L | e = g e _

Jrd I 1 M, =160 GeV/c aof M, =170 GeVic wof hy jes=-30 wf ) I jes=-150

20F u! l“.l=--. p ZOE— ”‘ lllx l-op 202— v,‘li‘ I”’ T zoz— P ) Ill“#:--.

oo Teo 200 250 300 m(gégﬂcz) 05906 T50 200 250 300 m(g(s;gﬁcz) 0" 100 TS0 200 250 300 m(gégﬂcz) 0100 "I0 200 250 300 - (g(s;gﬂcz)
‘S 1a0f I Entries 1441 ‘g 120F h Entries 1424 C1a0f I Entries 1441 ¢ 120f il Entries 1337
§1§g: "! Mean 168 G10% ||l|| |i| Mean 175.1 §1§g: "! Mean 168 B 100F- ”"!‘ Mean 170.8
g0k N RMS 29.81 2 ok " RMS 32.44 g0k o RMS 29.81 & 8ok |"’! IN RMS 30.08
© v ¢ 60 i s _F v g 60F
Z 60F i | 3 F | 1 Z 60F i | . 3 F M .
Y b, M__ =180 GeV/d? Taok uM, =190 GeV/cf T oE ) I jes=00 Yak M jes=150

20 M! 's.. top 20F lvi! Iy op 08 M iy ' 200 : W

E A X L L . ” . o E A X e . E L e .

0 100 150 200 250 300 m (égeﬂcz) 0 100 150 200 250 300 m (ggg/cz) 0 100 150 200 250 300 m (égeﬂcz) 0 100 150 200 250 300 m (ggg/cz)
“g120F | Entries 1329 “g120f I| Entries 1304
S |y |Mean 1833 CDF Run Il Preliminary groF |l |Mean 1747 CDF Run Il Preliminary
g F pil-ty [RMS 33.36 g 23' Wl [RMS 30.57
53 ‘ : % (PO _
Tab M Iy =200 Gevid? ol W jes=30

08 Kl B 08 4 Ny

Eooal 1 LN lxl,!_ . E i Mo
0S80 —"T0 " Z00 20 300 0

e ar? " 3 bty PR
350 100 1"5-0 200 250 300 350
m,(GeVic”) m,(GeVic®)
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Lepton + jets Template Method fitting Jet Energy Scale result

CDF Run Il Preliminary

. . -1
2tag tag(D) CDF Run Il Preliminary (318 pb )

In(L/L,..)

. g . Data (16 evts) . . Data (57 evts) 6\
“o “o ~—
% ; Dsignal + Bkgd % Dsignal + Bkgd 7)) 2
o o L
3 5 D Bkgd only 3 D Bkgd only )
% 4 %
.g 3 ﬁ:’
i 2 i
1]
0

100 150 200 250 %OO 350 400 100 150 200 250 3500 350 400
m{*°° (GeVi/c") m{e° (GeV/c")

1-tag(L) O-tag

. Data (25 evts) . Data (40 evts)
Dsignal + Bkgd DSignal + Bkgd
D Bkgd only D Bkgd only -2

Entries/(15 GeVIcz)
Entries/(15 GeV/c?)

O L N WA U O~ 0O

1 1 1 I 1 1 1 1 I 1 1 1 1 I 1
160 165 170 175 180 185
100 150 200 250 300 350 400 T00 150 200 250 300 350 400

2
mjece (GeV/cz) m;ece (GeV/cZ) MIOp (GEV/C )

e Obtain JES = (-0.10+0.90)c
= Consistent with W Invariant mass JES estimate

Result (with 318 pb~1) 173.575/ (dat) + 2.5(JES) 4 1.7(syst) GeV /c?
Best Top Mass measurement in the World!
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Lepton + jets Dynamical Likelihood Method

e Integrate differential cross section

o Obtain likelihood of obtaining final state as a function of Mqp for each event:

L' (Mtop) =/jdémb;E“VHZF(ZLZZ)f(pt)W(X,Yt;O()dX

Flux
e M: Matrix element of tt process
e F(z1,22): parton distribution function
e f(pr): tt system transverse distribution function

o W(X Vyt;0): transfer function x (truth) — y (observation)

e Combine likelihood for all events: []events L (Mtop)

Simon Sabik (U. of Toronto), FCP 2005
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Lepton + jets Dynamical Likelihood Method background

e First, consider all events tt signal
e Use pseudoexperiments to simulate background effect

e Mapping function:

background fraction CDF Run Il Preliminar

1901 222 %% e
1|— 5% . . . ;

185:-- 5% | ...................... ............. .....

180{|— 25%

Reconstructed top mass GeV/c ?

60165 190 198 180 188 190
| nput top mass GeV/c ?
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Lepton + jets Dynamical Likelihood Method result

22 events joint likelihood Maximum Likelihood Mass
13l i GO Run 11 Preliminary (162 pb) ZICDF Run Il Preliminary (162 pb*) |~ MC Prediction
i - I {signal MC : M, = 175GeVi/c 2 — Sgnal ttbar(MC)
16 - After Background ConS|derat|on(4 2 events) — 6 v Data 22 events
~ g 177 8 i (stat only) GeV/C 2 _v—
B .. niem L0009 2 5,027 VE VI > 5
E - : O
- ] - : 5 H —
S gl g e » a4 Y
~ 41 : : : : b= —VY— —v—
N e . 17651386‘3\”.,** § 3
= p—
166 168 170 172 174 176 178 180 1532 184 V7130714071507 1607 170" 180 1190 "200' 210" 220
Top (GeVic?) Maximum Likelihood M  (GeV c?)

e With only 168 pb™! Mop = 177.8122 (dat) £ 6.2(syst) GeV /c?

e New result with ~ 318pb~! soon!
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The Dilepton channel

e Advantages:

Less combinatorics

e Disadvantages:
Smaller branching fraction (~ 5%)

Two neutrinos

e Select events with 2 jets + Er + 1 lepton + 1 track (or 2 leptons)

Expected Nevents: Nsig = 11.5 and Npaex = 6.6

e Underconstrained problem. 3 approaches:
Neutrino Weighing Algorithm
p; of tt system

¢@ofv

Simon Sabik (U. of Toronto), FCP 2005
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The Neutrino Weighing Algorithm

e Keep B measurement aside

e Try all possible n(v) and n(v) possible pair
enstep=0.1

e Solve E-P conservation: get O or 2 solution for each v

e Assign weight to solution from consistency with measured E5
<_ (BT x—Px(v)—Px())? ) (_ 7y By(v) Ry (9)? )
e

202 202
Er Zr

Wi (Mop, N(V),N(V)) =€

e For given mass, add weights:
W(mCOIO) — zjetcomb zn(v)n(\_)) P(H(V),ﬂ(\_))) ziAfWi(mtOIO’ r](v), n(\_)))

e \We keep most probable mass for each event
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Dilepton signal templates

CDF Il preliminary |

= Mean 148.9 2otk Mean 167.4
g RMS  29.24 Soosf RMS  30.35
2 ooz} 20.014F
8 ooush 135 GeVic? gF 165 GeVic?
o o R
E o.01F 0L—O.OOS—
e Build signal templates E
0.005— E
with generated mass _ M L e N
0o Mmoo  2se S0 550 100 180 200 250 300 350
from  135GeV/c?  to v (o) M, (Gevic)
top
225GeV /c?
_ _ ook Mean 189.1 22 Mean 209.8
o Parametrize with tOp Soos RMS  35.66 5 oof- RMS  39.08
- 2 ook )
mass dependent function £ * = ooosf-
Sooosf- 195 GeV/c’ g 225 GeVvic’
& 0.006f- a [
oooe: ook
0.004+ -
0.0025— 0'002:_
0-.100 = .150. - .200. - .250. = 300 3-5l(').I 0 .100 = ‘150‘ = IZOIOI - ‘25I0‘ - ‘30IO. ‘ 350
My, (GeV/c’) Mop (GeVic?)
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Dilepton background template

CDF Il Preliminary

y
(=
o
=
(o))

D ] Mean 173.1
$0.014— RMS 49.36
g n
> B
=0.012—
8 - ]2z
e Combine all background & 001 vz
o u [ ]Fakes
templates 0.008}— —1
e Parametrize 0.006|— Il Drell-Yan
B - Combined fit
0.004 —
0.002 —
o

100 150 200 250 300 350
Most probable reconstructed mass (GeV/c")
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Testing the procedure with pseudo-experiments: linearity check

| CDF Il Preliminary |

N‘;’zloz—
&t Fitted mean at 175: 174.5 +/- 0.4
5200~  Mean slope: 0.99 +/- 0.02
: g8 [
e Draw 5000 pseudo-experiments = ooF
(=% -
o Keep mass that minimizes likeli- &1g0f
hood function - 7 Median
. . E -o- Mean
e Fitted mass linear 160
150]
140:.. | | | | | | |

190 200 210
Input Mass (GeV/c")

1 I160I 11 I170I 11 Il8ol 11

150

Simon Sabik (U. of Toronto), FCP 2005 25



‘\‘Zo.zsf_
2 o.zE— Pull mean
@) =
0400 ‘C’o.lsz_
'g ; é 01
u‘—]350: go.osz—
"§3oof o o;—
&350 175 Gevic? | b
§2oof 001;_
- B B 1O R 0 SN T R VT
150: Input Mass (GeV/c )
100}
- 5 12
505 %1.15%- Pull sigma
0 R R e S g 1.1§_
(moutput |nput)/((0 +o. )/2) ':/2;1.05 E_
| . L J(
e Pull mean consistent with0 |
e Pull sigma consistent with 1~ *°F
0.85

CDF Il Preliminary

Testing the procedure with pseudo-experiments: pull distributions

I R
150

I B
160

P IR R
170

190

200

210

Input Mass (GeV/c )
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Dilepton data results (NWA)

CDF Run Il Preliminary (197 +/- 12 pb™)

N/\J 5 __ [ Likelihood vs top mass
> I:I Data (19 evts) =30
B IS
o L - 4
o - 1 *
c 4 - Signal + Bkgd = 3% -
Integrated luminosity: 197 +12pb~1 2 2 . .
S [ — Bkgd only 1t .
= 19 data events W3 et
0 B 55150 165" 160 195
o Mop = 168.175%0(stat) +8.6(syst)GeV/c? - M, (GeVic®)
. 2
e New result with ~ 360pb~* soon! - \
10— 7 <
B | 11 1 | 111 | | I | | | I | | 1 1 1 m
%6100 120 140 160 180 200 220 240 260 280

Reconstructed Mass (GeV/cz)
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Dilepton p; of tt system

e Introduce extra variable: p, of tt system = 0 with ¢ = 180 GeV /c

e Smear measured quantities 10 000 times according to uncertainty
Jet energies

Lepton momentum
Er

e Take solution that has highest probability (most entries in histogram bin)
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Dilepton ¢ of v

e Try all possible @(v) and ¢(v) possible pair
e 12 x 12 points

e With +1 constrain, we can use X? fitter (similar to |+jet template method)

2 _ U/ -UH?%  (Migy1 —Mw)?
X'=2 — t2 —o F 5
l,]ets Pr =Xy U/ Mwy

(Mi2y2 — My )? N (Miy1j1 — Mi)? N (Mi2y2j2 — Mt)?
O O O

e 8 solutions per point: take one with lowest x?

: t . : L
e Weigh M;?® (for minimal 7 solution) with:

eXp(—X{i/2)/ 3i 3 &Xp(—X{/2)
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Summary

New CDF top mass better than world aver-
age!!!
Miop = 173.5741GeV /2
top = 173.57,;GeV /c
Most probable Higgs mass value from EW fit

precision estimates:
. __qgyt54 2

Prospects for JES fit:

Jet Energy Scale from W jj
- CDF Run Il Preliminary

S M,,, Systematic Uncertainty
from W -jj Energy Scale Only

= N w
OGN S B B B

CDF Run 2 Preliminary

(L= 200pb ™)

- O =
Dilepton: @of v 170.0 52+ 7.4
(L=193pb") '

~ = @ —
Dilepton: P, tt 176.5 152+ 6.9
(L=193pb") '

A *— o 11.0
Dilepton: v weighting 168.1+4,°+ 8.6

(L= 162pb™)

(L= 162pb™)
(L= 318pb™)

(Run I only)

— Q :
Lepton+Jets: Multivariate 179.6

—)——
Lepton+Jets: DLM 177.8 32+ 6.2

. ——()—H .
Lepton+Jets: M ,+JES 173.5+5.+3.0

. 2.7
Run 1 World Average 178.0 57+ 3.3

—_
Run 1 CDF Lepton+Jets 176.1+27+5.3

1 6.4
st 6.8

o

S

(]

e

2 (Run | only)

£ -

g 2 Run 1 DO Lepton+Jets ~ 180.1+3%+3.9

2 (Run| onl3‘/) ‘ | | '

© 150

)

o 1 150 160 170 180 , 190 200
~ 05 Top mass (GeV/c)

R S B S S A
Integrated Luminosity (fb'l)
30
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