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* Top mass fundamental SM

parameter: —————

*tests SM predictions 1 —LEP1 and SLD

*important in radiative 805 1 =~ LEP2 and Tevatron (prel.)
corrections

68% CL
*constrains SM Higgs mass

>
O]

* Top mass close to scale of G 804 7
electroweak symmetry breaking ;

* Constraints on SYSY models .
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Silicon

Had cal

Tracker

EM cal Muon

Mg:';;!ﬁf:?" o W ° Tevatron record instantanous
o f %  luminosity: 2.3*10” cm™s™
* CDF has collected 1.6 fb™' data

» This analysis uses 1.0 fb™'
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* Top mass measurements
use pair produced top
quarks

* Dilepton channel:
*both W-bosons decay
leptonically

* Experimental signature:
# two charged leptons
*at least two jets
*missing energy

Tuula Miki DPF + JPS Meeting, October 29 - November 3, 2006 4



1annels
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* Discrepancy between top mass
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measurements 1in different W . (250
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election

* Events selected by requiring:
%2 isolated leptons (e,u) with p._ > 2GeV

%2 or more jets with E_> 15 GeV

#missing E, > 25 GeV Process N events (1.0 fb)
# two leptons must be oppositely charged and WW 3.75-+0.97
not from Z boson WZ 1.29+0.21
#*H, > 200 GeV Drell-Yan 10.9+4.38
/-TT 2.22+0.53
e G Fakes 8.74-£1.50
s v e Total background 26.9+4.76
g - Signal (o7, =6.7 pb) 50.2+1.72
1
- Total expected 77.1+5.45
> 0.5 =54mm
- Jet2 Mo :
[32.1 Gev -,.‘ Observed 78
05 Y MET
- % 101 GeV
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* 6 particles in final state =
kinematics fully specified by 24
quantities

* Due to neutrinos in final state, we
are only able to write 23 equations

* Under-constrained system for
fitting of top mass = need an
extra assumption

Pl + oy
L i

Py T Dy

Db + Dw+
Dy + Pw-
D+ + Dy
pi- + Dp

Fo

£y

m

80.4 GeV/c’
0

Dt

Dz

Dw+

Pw-

Tuula Miki DPF + JPS Meeting, October 29 - November 3, 2006 7




* Need distribution which
1s not top mass dependent

* We take longitudinal
component of ttbar
momentum.

*nearly independent on top

mass
*zero-centered Gaussian

* Assumption tested with
lepton+jet data

ction method
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» Smear P , jet energies
and missing Einthe
allowed phase space

* Perform kinematic
reconstruction of m, at
each point using
Newton's method

* For each event, we

associate “‘raw top mass”
as the MPV of spline fit

Entries / (2.1 GeV/c))

400

200

ction method

tavored

distavored

spline fit

one event

Top Mass (GeWcE)
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* Generate signal templates

with different top masses
* “raw top masses” from

several events

+* Parametrized with
combination of Gaussian

and Landau function
* function of reconstructed and

Irue top mass

Tuula Miki

to

lates

normalized signal templates
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1 template

* Background template
function of reconstructed

top mass Z 0.014F Mean 169.1
* Background processes: E. 0-m2 RMS 42.04
*WW 14% S ool
*WZ 4.8% % 0.008F
*Drell-Yan 41% S -
*ZSTT 83% = "°F
* Fakes 32% 0.004]—
0.002—
* Expected number of s
background events in °"i00 “iz0 140 760 180 200 20 340 260 280,
M, (GeV/c)

1.0 fb': 16.4 events
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yeriments

* Method tested with pseudo-experiments and blind samples
*method is unbiased
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* Method tested with pseudo-experiments and blind samples
*error returned by method is almost correct, correct it with 1.033

scale factor
%1_11'2 po 1.033 + 0.01427
% 1.1 1 | { [ [ H [ H
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CDF Run II preliminary

Source AM,,, (GeV/c?)
Jet Energy Scale 3.2
B-jet energy scale 0.6
Generators 0.6
ISR 0.6
FSR 0.3
PDFs 0.5
Signal statistics 0.4
Background shape 1.6
Background statistics 1.2
Multiple interactions 0.2
Lepton energy scale 0.4
Total 4.0
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+ 1.0 fb' of data
collected by CDF:

* 64 events pass event
selection and mass
reconstruction

Tuula Miki

op mass

CDF Run Il preliminary (1.0 fb'1)

“i: i Likelihood vs. top mass
S15 z
3 N 400
o _
__"-:- - 20t
= |
s L f20 740160 180 200 220
o L M,/ ( GeVic)

i 64 data events

51— ]

— signal+bckg
l —— bekg
A [P P I VT 1 oo
0 100 150 200 250 300 350 400

Reconstructed Mass ( Gewcz‘.l

CDF Run II Preliminary
M,,, = 168.1128(stat.) = 4.0(syst.) GeV/c’
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stical error

Expected statistical error

* Pseudo-experiments <o1000F
with observed number 3 T
of events (64) - 800 CDF Run Il Preliminary (1.0 fb")
*E i
600 —
*33% of pseudo- @ o[
experiments return 106 :_ MYMC = 167.5 GeV/c?
smaller statistical - B p:ca
error than the 200l
measured statistical -
error u_ 1 | | ’ | | | | 1 | I | | | I I | | 1 L1 |
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Error ( GeVic’ )

Tuula Miki DPF + JPS Meeting, October 29 - November 3, 2006 16



ospects

* Impr ovements on Projected statistical error for M, =170 GeV/c?
method: ~12
*use b-taggin
.. i current method
* optimized parameters 10

*more under study

with b-tagging improvement

* Most systematic

Mean statistical error {GE‘WGE
o

uncertainties improve
with more data and/or
better method 4
. 2 —
+ Measurement 1s
becomlngSyStematICS uIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III

limited 0 1 2 3 4 5 6 _? _ 8 y
Integrated luminosity (fb )
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ons

*+ [t 1s important to measure top mass in all decay channels
* discrepancy between measurements could indicate new physics

* Dileptonic events under-constrained for top mass measurement

#mass reconstruction possible using top mass dependent distribution

*we use P

+» Extracted top mass from 1 fb™ using kinematic method at CDF:

CDF Run II Preliminary
My, = 168.1128 (stat.) == 4.0(syst.) GeV/c?

* Interesting times to come
*improved mass extraction technique and more data will make measurement
more precise
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fit

* Final top mass estimate from likelihood fit of the data to the
templates

* Fit parameters: number of signal events, number of background
events and top mass

Jcsampﬁe = ﬁshape X Jcbg
L _ emtmetml(n, 4N ﬁ ns X fo(my™, mg %) + np X fo(my,™)
shape = N! o s + 1y
Py 2
=1y )
—Int,, = (
b9 202,
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