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@ N Motivation s
» The top quark mass is a 80671
fundamental parameter of SM — - _i; ?EEF’?‘E
indirect determination: 5.5% : <PPLEE  pun 1
80.57 e8%CL /
» Top and W mass measurements _
constrain the mass of the Higgs = CDF&DO0
Boson S g0 44 @2 fb™
! H =
W W W Y ow a
U_ 80.3
> W m,, [GeV
A MW EIMTE A MW ) ||"'| MH 80 2 . 1.14. ?D AVOT IPIr'eI!milnalry_
> Top is the only fermion with a 130 150 170 190 210
mass on the order of the EW m, [GeV]

symmetry breaking scale

® M, ~ VEV of the Higgs field —
special role of the top quark?
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Top mass measurements
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1 pp colliders limit 2l
e+e- colliders limit
1 CDF Run1
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+ DO Run2 result
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0
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2006I'he summarysbjf iEVi\/ f%ts (%)0 té) 1995)is15f60m: hep-p%/9704332 |

Top mass history » New Run1 analysis on the sample
in

of ~125 pb-! collected by D@

1994 - 1996
® Lepton + jets data

® Matrix Element type analysis

technique Nature 429, 638-

642 (2004)

M;,, = 180.1 + 3.6 (stat) + 3.9 (sys)

Mass of the Top Quark
Measurement M

CDF di-i —&——
DY dil —.——-—
CDF I+] —-.—
DI I+] —=0—
CDF all-j B
TEVATRON Run-| +
T T T . T 1
150 175 200

M [GeVic’]

top

wp [GEVIC’]
167.4 £ 11.4
168.4 +12.8
176.1+ 7.3
180.1 + 5.3

186.0£11.5

x>/ dof = 2.6/4

G.Velev, La Thuile '05 4



b . 7
il ‘
5 — 0.02761+0.00036 N
- 0.02749£0.00012 T
4 L i - incl low O data —
NH 5 |

q g
D - - —
1 i
0 | Excluded G ‘_J‘f’relimlnary_

20 10[)
m,, [GeV]
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New world average

m, =178.0 + 4.3 GeV/c?

Amy = 19%

m,,, = 178.0 + 4.3 GeV/c?

My

+69
= 114 -45 GeV
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@ 2% Production and decay modes

> Tevatron production
® qq annihilation (85%) + gluon
fusion(15%)

> Since the top lifetime
the top quark decays before hadronizing!

> BR(t >Wb) =100 %
® Both W’s decay via W—{¢ v
¥ {¢v{¢vbb - DILEPTON, S/B = 4/1

® One W decaysviaW —¢v
$¢vaqqbb -LEPTON+JETS, S/B =
1/1
® Both W’s decay via W —qq’

<+ qqqqbb - ALL HADRONIC, S/B =
1/100

March 4, 2005

\q t/ = t
) g
q 4 -
S ~85% . I~y T
me-e  (1/81)

B mu-mu (1/81)
W tau-tau (1/81)
We-mu (2/81)
e -tau (2/81)
B mu-tau (2/81)
[ etjets (12/81)
B mu+jets(12/81)

W tautjets(12/81)

[jets  (36/81)
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@ H Top kinematics _,_;%

> Lepton + Jets — (2 CF)

® 4 jets from one W and two b quarks Particles |Unknowns
— 12 jet-parton permutations x 2 t’s 7
neutrino P, solutions = 24 ¢ 7
combinations W’s 6
® Use b-tagging to reduce permutations: b 0
+ 1 b-tag: 12 solutions ,S
<% 2 b-tags: 4 solutions — golden d8s 0
sample 1 0
> Dilepton \ 3
® Two neutrinos — unconstrained Tt 18
system — (-1 CF)
displaced
tracks
oo my =My
\ L, . e or LLin jet B
Y- -
Primay 40 =W
// , A Mi=Myo
e b — frc (BR ~ 20%)
2 . e b—c— tus (BR ~ 20%)

prompt tracks

OIS ERINES \/ X & JetProbiEEs SLT G.Velev, La Thuile '05 7
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» Template method — data are compared with
signal and background
> Example:

® Reconstruct invariant top mass in each event.
+ Compute y? as follows:

i,fit i,measy9 UE,fit _ UE,meas\2
2 i ( j P; )
= Ei: jets E':z 1
X {Ajet 7; + =,y 7;
(Mjj = Mw)? | (My = Mw)® | (Myjj = Mi)* | (Mpw — My)?
7, o, ¥ ¥

+ Use kinematic constraints
+ Minimize with M, as a free parameter

® Create templates (Prob. Density Functions):

+ plot M, for the minimal y2 and create p.d.f s

v' signal distributions for different simulated
top masses - HERWIG, PYTHIA

v" background distributions — ALPGEN,data
® Using the PDFs perform LH shape analysis
to obtain the most probable value from the

data
Lshape: H( (l_xb)f:v(Mti:Mtop)-I_xbvfb(Mti))
i=data ev.
March 4, 2005

[ Template Functions for 1 Tag Channel |

0.03
= - CDF Run Il Preliminary | — m, =145 GeV/c’
g N
:0_025 - — m, = 155 GeV/c’
S - — m,, = 165 GeVic?
= 0.021- —m__ =175 GeV/c?
g " b ;
® - — m,,, = 185 GeV/c
0.015 —m,, =195 GeV/c?
.01 Myp = 205 GeV/c?
i - —— background
0.005}
0: o T S O A ,v, (T L e Ty
100 150 200 250 300 250
Reconstructed Top Mass (GeV/c)
E o é - Template sot.;rce
& o.asE. Bl Mistags, 4-jet
% oab ] mistags, 3.5-jet
$0.25F [ wib. 4-jet
= 02F [ wib, 3.5-jet
0.15F- [_]1-top, s chan
0.1E B 1-top. t chan
0.05F- CDF Run Il Preliminary

200 250 300 350 o
Reconstructed mass {GeV/c™)

G.Velev, La Thuile '05
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<) : R 7
@ | Top Mass Reconstruction (cont.) =

> Calculate the probability per event Dalitz, R. H. & Goldstein, 6. R., Proc. R. Soc. Lond. A

_ 445, 2803 (1999)
> Examples: D@ ME, CDF DLM analyses K. Kondo, J.Phys. Soc. 57, 4126 (1988) (Dynamical

® using maximal event information, e.g. it takes ~ Likelihood Method)
into account event-by-event resolution effects Example

Probability density per event LO ttbar matrix element

—_
T

L/ LLmax
<
(& e}

Y 4 V4
: 2r
L =EE F(z,,z,)f(p)IMF w(L,x|y;M,)dx -
(Mrop) 2 JF/UX (Z Zb) ( )| | W( Tt le Mrp) N

02-

variable x to arise from a parton level variables y 0 AnE N
(energy resolution, etc...) 85 170 75 180 185 190 198

. Transfer function: the probability for a measured
Sum over all possible

parton states

2
> Sum over all 12 permutations of jets and neutrino solutions Topquakmess Gel

> Background process ME are (or not) explicitly included in the likelihood

> Top mass: maximize IT, P' (M,,,)

March 4, 2005 G.Velev , La Thuile '05 9
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Analysis classification

Signature

Lum (pb)

e

Experiment

Dynamic LH Lepton + Jets + b-tag 162 Run 2 best
Template Lepton + Jets + b-tag combined 162

Lepton + Jets + 2 b-tags .| 162

Lepton + Jets + NO b-tag 193

Lepton + Jets 2\2-9/

Lepton + Jets+ b-tag 229
Multivariate Template Lepton + Jets + b-tag 162
Ideogram Lepton + Jets 160 1)
Template — kin. Dileptons 193 . -
Template-v,,-v,, Dileptons 193 C New
v weighting+track Dileptons 193 . New
Dalitz & Goldstein Dileptons 230 4% New

kinematics+ME

March 4, 2005

only kinematics

G.Velev, La Thuile '05
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> Selection criteria

# one e or u with py > 20 GeV/c
® 3jetswith E;> 15 GeV, 4th jet with E; > 8 GeV
® missing E; > 20 GeV
» 1 SVXtag
® 28 SVX-tagged {f candidates
® 6.8 £1.2 estimated background
> (tag
® extracut - Efhiet > 21 GeV/c?— increases
s/b ratio (s/b ~ 1.)
® 39 events selected
Method check: M?! vs M"
[
% 220__ CDF Run Il Preliminary
g B Green line: y=x
E"" -
200
g0
" 180
160:— Blind
B analyses
140:—
a0 1e0 180 200 20 ,
Input M, {GeV/c")

Eventsi(15 GeV/c?)

Events/(15 GeVlcz)

CDF: Template method — 0 & 1 b tag

CDF Run Il Preliminary (162 pb'1)

8 Likelihood vs top mass
s I:lData (28 evis) 10
TE % :I_E 8
- E |
6f_SignaI + Bkgd “$' :
55%5@ only 2 "\/
aFb 20 150 180 210 340
g M, (GeVic)
3 ] ta
1t
E 1 5 25
%0 80 100 120 140 160 180 200 220 240 260
Reconstructed Mass (GeV/c)
CDF Il Preliminary (193.5 pb'1)
Data (39 svents) E
10|
Background
Bckg+S|gnal
8
6 ; Top Mass (GeWic?)
a4l Constrained Fit
i 179.1 £13.0
20
ol = P
100 150 200 250 300 350

2
Reconstructed Mass (GeV/c)
U.VEICY , L 1 Hule uUd

i1



> SVX and Jet Probability
algorithms are utilized to select
two b-jets candidates
> Non-tagged jets, cut on W mass
® 60 <M, < 100 GeV/c?
> 11 events were selected with

“Reconstructed Top Mass (GeV/c')

=9

Mlop - 180.9 +5681 (stat.) GeWCZ . Likelihood vs top mass

|:| Data (11 evts)
[] Signal + Bkgd

w
(32

<
=

R R R LR
LS RS R RAARS RLLL RS

Events/(10 GeV/c?)
(%]

expected background of 0.3 £0.2 2,5f_ /'

» Results from double, single 25_|:|Bkngy_ TRV
tagged and non-tagged samples - .
are statistically independent and 15F CDF Runll Pre"m'"ar!
can be combined i ’ L =162 pb

050 // \ l
- A I

=)
o

100 120 140 160 180 200 220 240 260 280
Reconstructed Top Mass (GeV/c 2)

Combined New Result

=177.2 :79 (stat) + 6.6 (sys) GeV/c?

1\1 ~ 85% of the systematic error comes from jet energy scale error I G.Velev . La Thuile '05 12
. ’




2%  CDF: Lepton + jets - DLM

> Lepton + jets channel

® 1eorpwith p;>20 GeV/c
# Exactly 4 jets with E; > 15

GeV -LO ME
® missing E; > 20 GeV
® >1b-tag

> 19% background fraction
(mapping function)

Maximum Likelihood Mass

7 CDF Run ll Preliminary (162 pb™) [~ Prediction
ASignal MC : M, , = 175GeV/c’ Signal har(MC)
P — Backgroud(M(C)
o~ ] ¥ Data 22 events
e -1-
&
S 4 Yy
: 1
?
£ 3 A =
S
1T —¥— —y—
: =<1l
: I
(i

1307140 150 160 170 180 190 200, 210 220
Maximum leel]hoodMT (GeV/ cz)

March 4, 2005

CDF Run Il Preliminary

=T

ass shift (A M, GeV/c?)
M hy

b

. Signal M, ofp=1 75 GeVic?

i3 13 -y
Iete. TANEsC.

¥ all combined ff: frzg

4 NonW D R R

4 mistag ; R ST SRk
A Whbb : T R Y i
. Wee b o T ....... S
& We

+ SgieTop | mapp_lng_funqﬁlons ____________ 1

58 70 15 W % 30354
Background Fraction(%)

B CDE Fiunill Pre]iminiary (1?62 pbf')

Aﬂer Background Con3|dera1|on(4 2 evems)

1 77 s_ = g S(stat onlv) GeWc

Systematic
Uncertainties

Jet Energy Scale

Transfer function
ISR 0.5
FSR 0.5
PDF 20
Generator 0.6
Spin correlation 0.4
NLO effect 04
Bkg fraction 0.5
Bkg Modeling 0.5
MC Modeling 0.5
Total 6.2

G.Velev, La Thuile '05 13



> Lepton + jets channel

® one e or u with py > 20 GeV/c
>4 jets with p> 20 GeV |n| <2.5
No b-tag requirement
Large missing energy
Additional cuts
+ x2<10
+ H.,= H;—p(leading jet)>90 GeV

> Low bias discriminant (D g) using
topological variables.
® ApplyD,g>0.4

> After these requirements:

® 94 tt candidate events
® Background fraction: 49%

\Y

top
March 4, 2005

Fractin of Evarts

Events/(10 GeV)

o

=}

=}

=}

=}

D Run 1 Preliminary -
- |
Az — ¥
E 229 pb-1 — esees
(s | —
l:I-EI_—
- accept
DE_—
o |-
02_—
% o4 6= 63 04 o5 o086 o7 0.8 o9 1
Discrim irmant
DZ Run Il Preliminary H |
= £ 22—
25 tt+Background % o
o Background ? f
- Data T %
20— -
[ 1ﬁj
C 229 pb-1
15— r
~ ol Lo vl b b T L
[ 150 160 170 180 190 20
L mmp(GeV)
10_—
5? - e
%o

=169.9 £ 5.8 (stat) +_77f (sys) GeV/c?

Fit Mass (GeV)
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NPy DO: template method + b tag nqa“K

> Lepton + jets channel & b tag D@ best Run2 measurement

® similar selection criteria

® one or more b-tag jets

® >4 jets withp.> 15 GeV; |n| <2.5
® no cut on low bias discriminant or y?

Systematic
> After these requirements: Uncertainties AM

® 60 ft candidate events

(GeV/c?)

top

. Jet Energy Scale 5.3 /+4.7
® Background fraction: 24% D Run l Preiminary & 1
D@ Run Il Preliminary i ~ B Gluon Radiation 2.4
m £ 2 + > F Entries 198
s : a 2 8 0 Mean 4479 :
8 18- —g;g:lcrgrno;nd P * o é RMS 05454 Signal Model 2.3
© [ — D = N %
T o2 0 ~ & :
E g \N\// S o o 229 pb—1 Jet Energy Resolution 0.9
g w229 pb- ] R —
g C % T e =2 g5l Calibration 0.5
w 8__ m.p(GeV).E .
- -] 205_ Background Model 0.8
°F R
o - b-tagging 0.7
r 10:—
2| e e Trigger Bias 0.5
B [ RN BRI RN ‘I-T-:--I--%-:--I-T--I--I--I-“"\"" “4-4-ye -] 0: el [\ “r\ el lm
% 100 120 140 160 180 200 220 240 260 280 0o 2 4 6 8 10 12 14 Limited MC stats 0.5
Fit Mass (GeV) Statistical Error (GeV)
Total 6.0
March 4, 2005 G.VeIey, Ld TITUIe s TS




e DO: Ideogram Method K-

>

> Event by event likelihood
® Kinematic fit similar to the template method
® Takes into account the 24 jet+neutrino solutions from kinematic fit

Eevt(?nta Psa,mp) =

300 24 24
Pt * [/ Z w; - G(mi,m',o;) - BW(m',mL)dm’] + (1 — Poyt) - wai -BG(m;)
1

00 ;- I =1 I

1 Uses all possible jet/neutrino :
w; = exp(——xg) combinations, best BG shape
E permutation has most weight from MC

Weights each event by

;- B ( S ) _ _(S/B)evs _ _(S/B)samp - (S/B)p the topological discriminant
S+B/ey (S/Blevi+1  (S/B)samp - (S/B)p +1 so that the events that are

most likely top count the most

March 4, 2005 G.Velev , La Thuile '05 16



e DO: Ideogram Result

ks

> Lepton + Jets sample Systematic
® Same selection as template analysis Uncertainties AM,o,(GeV/c?)
but no cut on low bias discriminant Jet Energy Scale -5.0 /+4.6
and Hq, UE and MI 1.8

® 191 {t candidate events

Noise 2.6

2 log|likelihood y

® Estimated background fraction: 68% Jet Energy Resolution 10
. 160 pb-1 . tt modeling 3.8
el b DO RunlI preliminary gwou _ ;ZZ:S 2;’?15 Background Shape 1.4
) 775455 Gey A~ U " 195 Background Level 0.8
a Foon 33000 j Data Trigger Uncertainty 0.5
. EEUUU Limited MC stats 0.3
4 : | Total 741 +47.0
2 H 1000 | A
T e ) 0 TS /R - R R B

=177.5 + 5.8 (stat) + 7.1 (sys) GeV/c?

March 4, 2005 velev, La Thuile '05 17
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Jet Energy Scale

> A lot work was done to reduce the
systematics from jet-energy scale

> CDF: the new Run2 systematic

uncertainties are on the same level
or better than Rum/RunZ Runl

=
Sy

L
it. il
Lo
.02

i

La2

Fractional systematic uncertainty

=
.
i

-f

(L

_'”||'II L1 1

T T LI B
o uraila kb e e E G

2=
=

March 4, 2005

i i Ak JR) ran I 7 _!'I:H'.l B jll'T-l.i

Jet Pt - corrected

2R

Uncertasintes:

7

Uncertainty on
|’.I'| range  relative correction

0.0 =01 2.0 %
0.1-10 0.2 %
1.0 —1.4 4.0 %,
1.4 -2.2 0.2 %
22 - 26 4.0 %,
26— 3.4 0.2 %

0,1 Systematic uncertainties _”fpm::; %
ot wreee M2y <66 GeVie
ok 2% — 1227 % 20 Gevic
hOiE B’ « 12 Gt

ﬂ--- ! | : _________ =
402
AR
D06}
L R T BT R
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@ 1% CDF: Dilepton

mass analyses

> Dilepton sample — three independent
analyses with consistent results

> How the analyses solve the
problem of under-constrained

® Event Selection kinematics? O
<+ one isolated lepton (e, p) with pr > 20 ® introduces one constraint: P,” = P,
GeV/c +P, =0(0CF)

< second oppositely charged lepton (e,
u) or isolated track with p;> 20
GeV/ic & n|<25

¥ > 2 jets with E- > 15 GeV/c?
¥ significant missing energy from two
v’'s (at least E; > 25 GeV/c?)
® Features:
+ good signal-to-background ratio ~4/1
+ smaller jet systematic
<+ low statistics (13 — 19 ev.@ 192 pb™)

® scanm,, and n,,assume m, and
M,,, calculate the maximum the
event probability vs m,— DJ run1

® scan the ¢, and ¢,,
@ 1 CF - %2 —weights the masses

+ not ideal for top mass reconstruction
due to under-constrained kinematics
from 2 v's (-1 CF)

March 4, 2005

" (PV2
(Pvl
RO Ll ) 5 (P;—'ﬁ;>2+z<UE"—UEl‘>2
i=1,2 0',-2 j=l,..E;>8GeV 0']2- i=x,y UEi2

+(Mlv _MW)2+(M£v_MW)2+(Mblv_Mt)2+(Mb€v_Mt)2

r, I’ I’

t t
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% CDF: Dilepton analyses (cont.) mf:

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

lepton, Drell-Yan (Z/y »ee.up.tr) CDF Runll Preliminary (193 pb™)
C 3
____CDFIl Preliminary | 225  Constrainedfit
0.016 "
2F Mean 1731 2 S z|
£0.014[ RMS 49.36 § - B 1s|
2 - »1.75 =
== - - 1+
0.012|— = E
2 F [zz S 15[ 0.5
2 001 B wz = B ol oo L
o L L
a C I:I Fakes ‘E 1.25 E 14[;Like11§1000d sllf:pe 20
0.008| - ww % E
0 005:_ [l Creli-Yan — - [ ] Data({13 ev.)
Tk —— Combined fit = 0.75 E m Signal+Backgr.
0.004|— :Eb C
. S 05
0.002f— = .
s 0.25
(o] r :
Most probable reconstructed mass (GeWcQ) 0 100 150 200 25 0 350

Reconstructed mass (GeV/cz)

Miop = 170.0 £ 16.6 (stat) + 7.4 (sys) GeV/c?

March 4, 2005 G.Velev , La Thuile '05 20



©% DO: First Run2 dilepton analysis

. 9y

> Event selection

® two leptons (e or n) p,> 15 GeV/c,
In(e)|<1.1 or 1.5<|n(e)|<2.5, In(n)|<2

Tun 168393

Tun 174901

>2 jets, p,> 20 GeV/c [n| < 2.5 e

.

100 150 200 250

Tun 177826

Tun I78159

Ll o
100 150 200 250 100 150 200 250

large MET
veto on Z —ee,up
topological cuts:

run 179141

run 179195

run 179331

+ ep: H+P(leading lepton)>140 GeV

+ ee: sphericity>0.15
® no uu events left after the cuts (2.9 £0.6
expected)

> A weight for every event is calculate

run 177681

!

run T78T77T

and sampled over the detector

L
100 200

100 200

recnliitinn

w= > 2 /J{(x)f (¥)p(E; | m,)p(E; |m,)

solutions jets

Probability that the observed

—TE— , energy of lepton l is coming
Parton distribution functions from top quark with mass m,

= 155750 (stat) £ 7.0 (sys) GeV/c?

March 4, 2005

Ik, gdrl

D prel iminarg

230 pb-1

= T B R

LRI RLR LI LRI LRLR LU LR L
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> Several new top mass measurements
available in different decay channels:

® CDF Run Il preliminary results

<+ DLM: most precise measurement from
run Il

<+ CDF average

176.7+7.6 GeV/c? (private average)
Best Run || DD results from |+jet channel:

170.6+7.3 GeV/c? (from 2 days ago)
new techniques have being developed

» Tevatron is performing very well

Delivered luminosity approaches 800 pb-*

Top mass updates from the higher statistic
(~ 325 pb1) will be available soon (next
months)

A lot of work is done to the reduce
systematics —especially the jet-energy
scale systematic uncertainty

Precision will be limited by systematic
uncertainties

March 4, 2005

Summary

CDF& DG Run2

=173.6 5.4 GeV/c?
(private average)

Tevatron Run 2 Preliminary

155.0+140.+ 7,0

M

top

O
DO Dilepton
(L= 230pb )

: ¢ 1.0
CDF Dpj}epton 168.1+7; +8.6

(L= 200pb

. 4.5
CDF Lepton+Jets177.8 + . + 6.2
(L= 162pb) '

———
DO Lep;}anﬂets 170.6 £ 32+ 6.0

(L= 229pb

=2
World Average 178.0+5;+3.3
(Run I anly)

140 150 160 170 180 190 gﬂl]
Top mass (GeV/c")

G.Velev, La Thuile '0S 22



Thank You!

March 4, 2005 G.Velev , La Thuile '05 23



Backup Slides

March 4, 2005 G.Velev , La Thuile '05 24



@ 79 The Tevatron performance [~ 3.

I: ] Plan for FY 2005: Integ/rate ﬁ?Opb1 in
- wee

34 weeks ( ~14pb-

sof— RN (SR USRS R LB e
— po .

Initial Luminosity (E30)

= G s VT g
e ' - 3.0 12

= ) /-n“ f.nv

- .- EEGE L 4

- 5 o s " v [
T T B . E;‘_.:? ............ LY S— . SR S ! #

£ B 122 QT " . "

e e i i

= _:.{‘2“.:,':} .' N ¥ ’
20— sl . s

= ';n :"_"_". - ¥

= £ ¥t !

i R T S .
Dec 01 Dec 02 Dec 03 Dec 4

!"-J
—
- ¥
oo

=—1{2001] (2002 ] (2003 [2004]

‘Design’ Goals :/ AR b /
Today :
1

- // i

F o
.

FPeak Luminosity (103 cm—=2s-)
(,-q4) Ansounun paieilbaju)

Integrated Luminosity (pb*-1)
IIIEIIIIIIIII§IIIIIIIII§IIIIIIIIIEIIIIIIIII;IIIIIIII§ Illllg

m 2003 2004 2005 2006 2007 2008 2009
0= Dec0i Dec0z  Dec03 .~ Decod Fiscal Year
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CDF & DO P

f;;‘:brgrsl\f]inldrﬂt ‘ Central Scintildtor ‘ | Forward Scintildtor
R R S IR R A AR C A s K et e "‘,‘,:A.'T<’vh‘)|:r~"»'l}%“-'—“‘ -
P

NORTH mw“\ -
_ Imnm
I~
s
-

e

gLl
sl [
SRR e EE e F PR OO (A

Ne w Solenoid, Tracking System | | Lol | [
Si SciFiPreshowers © s 1

silicon
detectors

‘ + New Electronics, Trig, DAQ

muon

| tracking detectors
> CDF recent upgrades calorimeters » D@ recent upgrades
® Improved photo_n detection ® Silicon detector: new layer at R~17mm —
+ EM calorimeter: timing readout added coming in summer 2005

+ Central preshower: wire chambers replaced
with the scintillation tiles
® DAQ upgrade
+ to match the trigger: 20MB/sec -> 60 MB/sec

#® fiber tracker electronics -improving tracking at high
luminosities

CDF & D@: trigger upgrade to run at high luminosity
30KHz(L1)/1KHz(L2)/100Hz(L3)
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@ °¥ Improved DO Measurement -Run I = N

» Data sample of ~125 pb-1 collected by DO in 1994 - 1996 (Run I)
® Lepton + jets sample (no b-tagging requirement) - PRD 58 (1998)
» Matrix Element (“ME”) analysis technique

® using maximal event information, e.g. including the x-section dependence on the top
Mass - Nature 429, 638-642 (2004)

]
P(x,M;) = —— [do(;qut)dq] dg>f (q)f (g2)W(y, x)

o(M;

Lepton momentum, .
jet angles, etc... Sum over all possible
parton states

> Sum over all 12 permutations of jets and neutrino solutions
» Background process ME are explicitly included in the likelihood

?

PDFs

Transfer function: the probability for a measured

variable x to arise from a parton level variables y
(energy resolution, etc...)

Dalitz, R. H. & Goldstein, 6. R., Proc. R. Soc. Lond. A 445, 2803 (1999)
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@ =% Top Mass at the End of Runl

> Top Mass determined using maximum
likelihood
® 91 candidate tt events - 77 with exactly 4 jets

selected

® 22 passing cut on background probability

(Pprg < 1071

> New 2004 higgs mass constrain

Ay®

With new world average, m, =178.0 + 4.3 GeV/c?

6 T T
R R

5 — 0.02761+0 00036
] -+ [ 0274540.00012

A * wen gl low OF data

3_

2_

1 N -

0 | Excluded .:}"-‘-s 4
20 100

m,, [GeV]

Myop = 174.3 + 5.1 GeV/c?
+60
= 96-38 GeV

My

m, =178.0+ 4.3 GeV/c?
top +69
m, =114 _45 GeV

L / Lmax

i RN H T S T A S T T R T I
170 175 180 185 190 195
- B
2 _
Expected 5.4 GeV
Observed 3.6 GeV
e
.f‘-'—-'?"
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CDF: Dilepton analyses (cont.)

» Dominant Backgrounds

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

lepton, Drell-Yan (Z/y —ee,up,tt)

CDF Il Preliminary |

~0.016

ensit

0.014

yd

0.012

Probabillt

o
o
g8 o
=

II'I'|I'I'I'|III|'I'II|'III|I'I1]I'I'I|III

0.006

0.004

0.002

Best dilepton result —

Mean
RMS

1731
49.36

Il Crell-Yan

= Combined fit

Most probable reconstructed mass (GeWcQ)

v weighting method

March 4, 2005

8(stat) + 8.6 (sys) GeV/c® &

S S

CDF Runll Preliminary (193 pb"l

Constrained fit
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NP CDF: Dynamic Likelihood Method ni—é;;;i

CDF Runll Preliminary

& 1
: L Slgnal =175 Gewc
> Lepton + jets channel . 3 R I e Mop=1175 GeVi
: LO tt o, | " e
® 1eorpwith p;>20 GeV/c Matrix EE 7 A G T T . S DN Mt
® Exactly 4 jets with E.> 15 GeV Element < 1 |
L ~ 1| v allcombined] ! R AR, )
® missing ET > 20 GeV E 2. NonW  — ‘I' o l .
® >1bag e i [ TR
. . i 0 .3l W S b I S B, SN
> Likelihood defined for each event; g | o
g SndeTop | T
; s T 0
2 _ 10 15 20 25 30 35 4
op ZZI F/U F Z )f(Pr) | M | W(Ifax | yaMrop )dX . Backgrom{d Fl:actio.n(%)
I, ® Background not included in likelihood
1 1 ® Instead “Mapping” Function used
Mreconstructed - Mgenerated

Summations are over
® Jet-Parton Assignments (/;)
® Neutrino Solutions (/)

Transfer Function w (x,y)
® (Eparton Jet)/Eparton
® Parametrized as function of E; and n

® Computed separately for b and light ?
quark jets
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7% CDF: Lepton plus jets - DLM “““;ai‘”*

» 19% background 12 COF Runl Preiliminarv (1?62 PH) Systematic AM,,
. i 1= : : 5 : . . N V/c2
fraction (mapplng 16{- '. : Aﬂer Background Con3|dera1|on(4 2 evems) Uncertainties (GeVic?)

Jet Energy Scale

function) 3
5
3 Transfer function
£ ]
9 4 ISR 0.5
3 FSR 0.5
166 168 170 H%'ﬂ':r ﬁ?c;e\lggz) 178 180 182 184 Generator 0.6
Maximum Likelihood Mass Spin correlation 04
1 CDF Run Il Preliminary (162 pb™) |~ M Prediction
?ESignaI MC : M, = 175GeV/c? ;fg”;ﬁ ffbm‘gft‘) NLO effect 04
ackgroud(McC) .
N‘: 65 ¥ Data 22 events Bkg fraction 0.5
HE v Bkg Modeling 0.5
8 4 —y—1 -
= ' MC Modeling 0.5
£ 3 - y— v
S Total 6.2
W2 —y— |y |
S = -
- I +
- = 177 .8 50 (stat) + 6.2 (sys) GeV/c?

130 140 150 160 170 180 190 200, 210 220
Maximum Likelihood M (GeV/c?)

March 4, 2005 G.Velev , La Thuile '05 31



9 CDF: Template method — b tag

>>>>>

» Lepton + jets, 28 SVX-tagged tt

candidates
® 6.8 £1.2 estimated background

> Measured top mass:
® Use an unbinned likelihood fit

® Compare reconstructed mass
distribution in data to signal and
background templates

CDF Run Il Preliminary (162 pb'1)

Expected statistical errors

QEMDD [ CDF Run Il Preliminary (~162 pb') Entrles 20000
> [ m¥C=175 GeVre® Underfiow 90
¢ 1200 Overflow 78
0 r
% 1000
"-‘ -
§ 71
D 800[
60D
4001
200
D:' . " .
-20 0 5 10 15 20

March 4, 2005

ol " 8- Likelihood vs top mass
g - |:|Data {28 avis) 10F
8 75 7x] <8
0 6§_SignaI+Bkgd g:-
g 51 f ] ks oy z-'\/
& F : ,
= o 150 180 210 340
- M, (GeVic')
3
2t
1=
B iy %%

80 '1 120 140 160 180 200 220 240 2|E'>02
Reconstructed Mass (GeV/c')

g5

= 1749 77 (stat) £ 6.5 (sys) GeV/c?

Jet energy scale dominates
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