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EWSB role in Vector Bosons masses

Higgs sector for Electroweak Lagrangian: EWSB
Nin o Foi Yo _ 1o
Lhiggs_(lau gi Wu g iBu)(l) V<¢) <¢> \/E(V)
Let's consider the mass part of the Lagrangian: 0,
, Weak mixing angle:
N_gTw _9 5|1 (0)_
Lmass ( g2 Wu 2 Bu)\/Z(V) ( N 1 L. 5 A:(g'W3+gBu)
X 1 ) 5 Wu _(Wu_IWu) \/g'z—i—g2
' g 3
:% gWul—i_g' B; g(Wg IWH) 0\ _ WQZ—(W}J‘H'Wi) Zu:(gWu_g Bu)
g Wi+iw?2 —gw3+g'B,|\V % Vg'?+g?

v2g? (Wi (Wil dv?

g'B’-2gg'B,W > +g*(w ¥

u

v gZ(W:W‘“)+%vz(gz+g'2)ZuZ“:Mﬁv(W:W‘“)+%MZZ(ZHZ“)

SM prediction:
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Tree level mass of the W

@ From Fermi 4 fermion contact theory to standard model:

FERMI MODEL - BEY] STANDARD MODEL
G
F\‘ vV, Y
=3 _
Ve
e
A4Ge|_ 11—y | 1-y su_[; 9\
M} = \/{ u, ( 5|V 0, yu( M I\/§
@ 4 fermion matrix element
W propagator: s:'(q)
GF gz \/Egz % gauge invariant term
V2 2M3, "\ 8Ge )
- -
. 2 il
@ But since we have: S:; (Ow) mio=| —— "ofEﬂ/lz 2
O(EM:E '\/2 G,.—Slll (ew)
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Motivation for W mass measurement

e Standard model prediction for Z mass:

1

5 1
sin(6,)V1-Ar

J2G-

my, =

@ Inthe SM prediction appear:
» The Fermi Constant G_

~ {
» The weak mixing angle sin(6,,) W W
@ Beyond tree-level corrections Ar
radiative corrections
Ar=Aoc®Ar (top)dAr(H) <
~ TN
AMy cAr(top)ec my, // \HS'VLN'P'
Y W 1 W
sty<arHen ) NWWWVWWW
Z

s Sensitivity to top, higgs physics (Improvement in EW global fit) + new physics
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W boson production X-section

s W production at hadron colliders has the following LO elementary matrix element:

s definition of center of mass energy in the
qq' reference system:

2 12
s'=|p4+ps | =pi+pf

f'
_ W propagator _
. _ TN I —ig,,, —ig(— 1 5 )
—iM, SWoff)=—i-Lv gy, =[1- u 91Fy ~(1-y°)f
i(qQ ) NG qq(qyuz( y’lq VR iMaTw V2 yuz( Y|
T V—A quark current — ¥ V — A fermion current —

s with s' energy in the qqg' center of mass (NOT LAB System):
s differential cross section in that system is:

o | 2
do __ 1 W22|ch—,'|2 GeMy | s'l1-cos(6)
* ’ 1 2
dcos(0") 32ms 8 V2 (s'—MﬁV) My TP

s and in the narrow resonance approximation: (I',,<<M,,) the total cross section is:

2

V2

s Not the end of the story, PDF's

' 2
6(s'=Miy) still to be taken into account!

o(gq'-> W+X)=|V |2
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W production cross section

s Cross-section for the process p p — WX, should be written
PDFs in terms of parton distribution functions

do(pB—W+X)=dx,dx, -2 [q(x,)q"(x,)| o (qq '~ W s ")

cqq’

c
b
-]
m
o
>
=
_mrn
=l =N

?

2w GM5, 1 1
=dx, dx, é_ WNCZ’|an'|2[Q(X1)Q(X2)]5(S —-M3y)
qq

with x, and x, fraction of momentum carried by the partons involved in the scattering:

s One can write the differential cross-section for the process pp — WX in terms of the W
rapidity which is correlated to x, and x,:

2

_]- EW+sz_1 Xl _MW Yy S' M%y
yw=o g =, T2, X =g @ X1X2= A= A

do(pp—W+X) 2mGr 1
ay w 2 NC%:,X1X2[Q(X1>Q<X2>}

s SO that:

s Now one should parametrize q(x,) and q(x,) with the known (from other experiments) PDFs of
proton and antiproton
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W production cross section

s In a proton antiproton interaction the relevant pdf are the ones for u,d,s quarks, coming either
from the proton or the anitproton:

do(pp— W+X):2TrGF
ay w N 2

x1xz[coszec(u(xl)d(x2)+d(x1) u(x,)|+sin’0c(u(x;)s(x,)+s(x;) u(xz))]

s Assuming xq(x) barely constant over integration variable y,, we get the total cross-section:

2 G +Ins/M},
oc(pp—W+X)= 2 dY w2, q(x1)q(x,)
I\IC\E —ln(\/{IMﬁ,) WQZG: ! ?
s So that:
_ 27TGF S
W+ X)=~ — In
o(pp— ) N2 B

s The total cross section for W production at the proton anti-proton collider is increasing
logarithmically in the proton anti-pron center of mass energy because of the PDFs
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W production at hadron colliders

s W decay at pp colliders is searched via the golden mode (leptonic):

p ﬁ—)W i+xhad_)l ivl+xhad

_____________

b'gam line

P —<
——

—_—

4 underlying event

s 4-momentum conservation at W decay vertex yields:
PP W+ X =l “ v+ X g My>mi—-mi=0-E=~|p|
Miy=E+E +2EE,~|B[~Ip.[ -2 5P,
=mi{+m.+2EE,-2p; p,~2E E, (1-cos(A0g,) <

s In the transverse (r¢) plane:

My ~JE[E](1-cos(Ad,))
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W mass measurement kinematics

The lepton prduced by the W decay has in the I
qq' center of mass fram, transverse momentum: g VN‘
e w - ~ q'
P+ :T Sin o v \

Cross-section can be written in terms of the p_ of the lepton:

do_ do dcoso” - do__do 2p 1
do, dcoso” dp. dprdeoso” Ml ipg, 2 - p?

Term giving rise to the jacobian peak

lt's convenient to re-express the differential cross section in terms of a the transverse
mass of the W:

do do? dcos0* do do _2-M7, nGe 2
= ; = Viagl™) dxiax,q(x1)q(x,)
M, dM3, dp% dcoso 0o V%, 1-M2, 24\ENCC;| ol | i daa0x)q(x;

Jagcobian

This is the quantity measured at the hadron collider
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W Boson signature

s Experimentally in a detector the W decay is seen as:

s A high p_ lepton (either a muon or an electron) coming
from primary vertex

s A high missing energy in the transverse plane
(meaning a neutrino escaping the detector)

s Some activity in the hadron calorimeter, due the
recoiling hadronic mass from the primary scattering

neutrino
R N

s The transverse missing energy due to energy-
momentum conservation can be written as:

MET=-E;— ) E;,=—E;-u

Hadronic FeHAD

Recoil
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Measurement strategy

W—ev  Calibrate F track momentum with mass
measurements of J/W and Y decays into
» Calibrate calorimeter energy using track
momentum of e from W decays

» Cross check with Z mass measurement,
then add Z's as a calibration point

1\ =I-.. Neutrino

Underlying event

Transverse plane

@ Calibrate recoil measurement with Z
decays into e,u

e Cross-check with W recoil distributions
» Combine information into transverse
mass:

my =V E MET-(1—cos(A¢))
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Measurement strategy

m, template

4 o /7 m,, = 81 GeV
W mass template fits to m"_, transverse Bucon |-
lepton momentum/energy and 2. | ol I
k 20000 .;__"' |
(The Template fit needs: AR -Jf" = BOGeV
« A fast simulator of W/Z production/decays e g
- With calibrated detector simulation ———
e contribution of backgrounds added to the
\ templates Y,
. CDF II S Ldt = 200 pb-! o =R = = = = - |
s | « PDFs, boson p,, EWK corrections
i o JWoppdata | & o J
oo} = e~ - Calibrate lepton track momentum \

W|th mass of J/W and Y(1S)

il I — P oA : < "I|  Calibrate calorimeter energy using |
o bd track momentum of electrons from W
deca |

. Callbrate recoil simulation with Z
0, 62 04 d;pﬁ} o | d ecays |
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Calibrations

' CDF II

J Ldt = 200 pb-!

400 |—

I
M, = (91184 + 43) MeV .

+’/dof =32 / 30 J*

200

ﬂ{ Z=up

-

E ff L
# 4
L -‘ﬂ'-"‘ =+, L i i i : i #H“‘ﬁ""‘v'-'--.ﬁ
t}ﬂ = 80 BJU 100 110
m  (GeV)
CDF 11 J Ldt = 200 pb!
200 {‘
i T

- m, = (91190 + 67) MeV |

Events/0.5 GeV

yidof = 34 / 38 }

. 4!

Z—rete-

I f i,
l :H'# *{ﬁ@# l
ul"hn*ﬂ-“'-mﬂ"';r'q’#ﬁl I | L ﬁi':liu*u“ﬁ-—.r-—*"chd'-«*
0 80 90 100 110
m,, (GeV)

16/03/09

CDF II J Ldt = 200 pb!
S 4000/
g | f“L W=ev
=
}j - + (for the scale:)

/ y?Idof = 17 /16

2000 — .
i L Fine-tune the amount of
I [ ' material using the tail
I I r i - Ty
L :r Mﬁ%m’w
0 b ! . . A St e
E/p (W— ev)
CDF 1I J Ldt = 200 pb-!
- D9
[ 1]
= 08f Z—uu s
5 - —0——¢—+++_
0.6 e
- ———
D.E_ * ——
o4l
0.3_
D.2 Z—Pu"‘u‘
ﬂ.‘t_
u,_ | | | I i
[¥] 5 10 15 20 25 20 —
o (GeV)
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Results

- i
. CpRI § Latf = 200 pb CDF II J Ldt = 200 pb-!
o | iﬁ-ﬁiﬁiﬁ m; Uncertainty [MeV] Electrons Muons Common
> 1500 fﬁ* . Lepton Scale 30 17 17
g e 1 Lepton Resolution 9 3 0

ST % Recoil Scale g 9 9
1000— |’ Recoil Resolution 7 7 7
B 5 Ll"L u, Efficiency 3 1 0
L M, = (80493 + 48__) MeV " ‘ Lepton Removal 8 5] 9
500 le o : " Backgrounds 8 9 0
i E— "
=T * pT{w} 3 3 3
- N PDF 11 11 11
%o 70 80 e, Ol 11 12 11
my(ev) (GeV) Total Systematic 39 27 26
2 | jbﬁ*ﬁjfﬁﬂ Total 62 60 26
i | LA e
g B +i : . .
& 1008~ 1 KN Background contributions:
I ft : @ simulated using MC W EWK
[ A Y
- ' _~ | backgrounds (Z, T decays)
500l ' M, = (80349 + 54,,,) MeV P \ J
N z -
yZIdof = 59 / 48 -
;f - . ____‘.';j%"*%
I R — T
me(uv) (GeV)
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W mass precision

W Mass Precision (MeV)
e
on
=

16/03/09

|

IIII|IIII|lIII|IiII

B DO Run1a(e) Single Experiment Sensitivity

CDF Run1a (e+m)

D0 Run1 (e)
CDF Run1 (e+m)

CDF/DO TDR (e+m)

lll|LllL|lJll|Jlll|llL

— 30 MeV syst limit O —
20 MeV systlimit =~ T T
10 10° 10° 10’

Integrated Luminosity (/pb)
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Quark Top

@ All top quark properties (except its mass) are fixed in
the Standard model:

Family 3
Charge +2/3e€
Spin Y2

Isospin Y2

@ just another Isospin + %2 quark (up tipe quark)

e In addiction Standard Model predicts: |V | ~ 1 so top
has a dominantdecay t - Wb
g _ (148 down strange  bottom
L oyp=—""%W,V,by" t+h.c. A
towo = o i Yt y 2 S -
@ Most of the interest in quark top comes from the éo ol . . ] -
potential to find non standard effects 5
@060 o
e Is the Yukawa coupling G, to Higgs field a hint?
040 — -
GV —. —
Lass =" \t/O% ftp+iaty e -
eprT udscb t >

16/03/09
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Top quark production / backgrounds

» Production mechanisms of top pairs at the hadron collider:

qq-tt gg—tt
e quark-antiquark annihilation » gluon gluon fusion (3 LO diagrams)
A —
proton f Vi , ?
r g A t 9 BisGhn g T
g g D 000( *
; < > < (.
-’ f g & [ 900000 — - t
antiproton s o
'85% 1 5%}
» Main backgrounds: 3000 times more often 10* times more often ug?
a9 -4 q g q
s W+ jets ) . |
. W+ " :
s multijets (fake I Wy g o ZA 3
leptons) 5 - £ at g g |
9
E multijets g g
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Top quark decay

@ Top quark decays weakly ~ 100% into a b quark and a W boson, since the CKM matrix
element V_ is ~ 1. Matrix element of the process is:

b ( CKM quark leftcurrent \
—— — —
W —
t M= ﬁ@ Vi €, Ubyu(l_)/5 Ui
. ) merTzJation
+ weak coupling
w - y
@ S0 neglecting b quark mass we get: @ Using gauge invariance:
|
w W
P. P,
_Z|Mfl| _16 Ze Tr[ﬂb)’ﬂt H Ze _guv 7\/72
spm 2

@ And going into top rest frame:

—Zan _ ( m’ MEV)ZMZWer? Introducing phase space: [ = M,

2

sp/n

(. e . een )
Top width is ~1.5 GeV, i.e. a large width

2 2 2 2
r. = g’ (m, _ MW)(m’ +2MW) HHC> Top quark decays weakly viat — Wb
P A rr 16 M2 m3 before it can hadronize
w My et
\> possibility to study a bare quark decay

So that:
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Standard model top quark decay

o t—=Wb with B.R. ~ 100%
» W— qq' with B.R. ~67%
a W— ZVIZ with B.R. ~11% Jet 1(b)
@ T —e/dwithB.R. ~17 % - 3
@ Final state signatures for top-antitop pairs:
@ 2 b-tagged jets

@ |eptons + missing energy

all jets
T—had+jets 46%

10% -
m Jet 2{b)
dileptons (e/p/ T— €/p)

6%
lepton (e/u)+jets Il T - had +1— e/
34% 4%
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Final state and event selection

@ Possible final states:

Mode [Br(%)
dl|ept0n 5% Clean but few signal. Two v’s in final state.

lepton+jets | 30% | one v in final state. Manageable bkgd.
a” hadronic 44% Large background.

T+ X 21% | 1-ID is challenging.

Event signature and Selection:

/L+jets
> 1 lepton (e/) a

> K,

/Dilepton b

> 2lepton (e/u) 9

el > &

> 4 jets (2 bjets)a q > 2 jets (2 b-jets)

> b-tagging. > No b-tagging “
e/H + jet

q dilepton (e/p)
\ AN
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Challenges in top measurements

Table of tt decay modes  ° Combinatorics: leading 4 jets combinations
12 possible jet-parton assignments

6 with 1 b-tag (b-tag helps)

2 with 2 b-tags

s Jet energy scale (JES) and resolution

@ » Note that two jets come from a decay of
7} (i hadsom a particle with’ well measured mass — W-
- et boson — built-in thermometer for jet

¥ o energies

@ Gluon radiation

Can lead to jet misassignment and
gluon radiation changes kinematics of
the final state partons

» Backgrounds due to W+jets production
many diagrams, especially for high jet
multiplicities — uncertainties in

rg?sdelmg, especially for heavy flavor
J

NEEDS:

Good b-tagging and jet energy scale and resolution

and good algorithm to reconstruct M,

16/03/09
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b-tagging

/' displaced e b-quark has a long life-time: <t >=1.67 ps

/ tracks
LY seconday/ @ fora 50 GeV jet this means it decays
vertex L _— L = Byc <t> ~ few mm far away from
\ y - primary vertex
ermary B » This means one can tag the flavour of the jet.
vertex / dO
/ J,/ lepton + jet:
/ T Y Run 178855 Nurmber of Jets =
’,f £ / w Event 5504617 / // ﬂﬁ?ﬁ“&%‘é&"
/
; VA ~
prompt tracks Y £ ‘a\ \\
@ Cut variables: SO\ N
b-j --
@ impact garameter = dlstance of closest
approach from primary vertex =
» Decay length in transverse plane (i_ Q
@ [nvariant mass of the tracks comlng ‘outof N\
secondary vertex k.
N yracks N iracks ‘ ‘
2 2 =
(2. Ei=2. pi)=m; orie=—"
i i . ! f
@ Number of tracks associated to the 1 v P =70, Lad o7
Secondary vertex aggad % E{Gev,'lahi =355, L2d = 1 mm
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Jet Energy Scale

calorimeter jet

» Partons (quarks produced as a result
of hard collision) realize themselves
as jets seen by detectors

Due to strong interaction partons
turn into parton jets

Each quark hardonizes into
particles (mostly r7's and K's

Energb y of these particles is
absor

f I ' out ('11"
xl
\ I cone

ed by calorimeter h‘gl\

Clustered into calorimeter jet using i 7
cone algorithm |
» Jet energy is not exactly equal to ‘l\
parton energy |

Particles can get out of cone . partonjet

Some enerd)édue to underlylng

|

1

|
event (and detector noise) can get ] 4
added . .

.i J
Detector response has its e} —p *’4—
resolution P @

16/03/09
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Top mass reconstruction methods

T

16/03/09

emplate Method

Reconstruct event—}\oﬂy—event a
kinematic quantity M, (JES ).

Describe dependence of M,

distribution on true top mass
m,,, using MC — Templates.

Likelihood fit looks for m,  that

describes data M, distribution

best (template fit).

Pros:

— less assumptions / robust
measurement (takes care of
detector resolution via
Geant4 simulation)

— simple algorithms

Cons:
— all events have the same
weight

M. Musich - PP Course report

Matrix Element Method

e (Calculate likelihood
(probability) for min each

event by Matrix Element
calculation.

e Multiply the likelihood over
the candidate events.

« m,, determination by the joint
likelihood maximum.

e Pros: o
— Better statistical power
(event by event weighting)

e Cons: |
— needs long computing
time and accurate
modeling of theoretical
INnput

— less accurate resoultion
parametrization




Template — top mass reconstruction

The actual process What we expect in the detector
* Constraint on Jet Energy scale (JES) (High o Iepton\
* done via calibration of: « MET
/J (JES)= Z E Z p/ . i b;’:]agg-efl Jets
> * 2 other jets
°a systematlcal error is transformed \_ /
into a statistical one N

16/03/09

events (b-taggin
§ (b-tagging)

* Combinatorics on parton-jet assignment
* Subdivide sample in to 1-tag, 2-tag, O-tag

J

M. Musich - PP Course report



Template Method

Comparison between:

Distribution of reconstructed top mass Distribution of top mass m,_from simulation
Mreee as extracted from data (templates). Background too is simulated
40

Bl2-tag e
B i-tag(T)

W -tag(L)
[Jo-tag """“

00 150 300" 20 300 350400
= (Gevic’)

Al
&

=
=

sl

Eventsi{15 GeVicY)
(23]

- ol P P
=

Fraction({5 GeVic®)

s o o

=
= — T — T~
e t = e b

s
=

L — " ;]

I'I'I{"G'C"{GEV."C:I

@ First extract event by event M by means of a kinematical fit ( input measured
guantities) minimizing a x2:

2 2 leptons Jets U.E.
X“=x“(p7 " ,pr ,E7 ,M;,M,,)
@ Then fit the reconstructed mass distribution with a template by means of a
likelihood fit.

»The template which maximizes the likelihood L(M, ) gives M, |

Top)
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Template method

» Minimize x?to reconstruct event-by-event top mass.

variate lepton/jets
]/ momenta accordingly
+

to detector resolution

| Mt 2 ) 2
=1, jets O; i=x,y gj

) . N )\ 2
Xzz[z Br—pi) 3 (UE? - uEY)

Top mass is a
E_ (m,—My|" + (m;—My)° [( My, — M rop)* N (my;—Mqop)?| | free parameter

ry 'y rs; Iy
I constrain to W mass / \ t and t have the same mass.
» 2 jets from W decay / 2 b-jets. » Subdivide candidate
—1,2 jet-parton assignments. events into O, 1, 2 tag.
» B-tagging helps reject wrong » Choose assignment
assignments besides reduces with smallest x2.
background. » Only events with x°< 9

are accepted
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Likelihood fit and calibration

@ After having detemined on event by event basis the reconstructed mass of top minimizing
X2 a likelihood fit is performed to fit the distribution of M with a template determined by
Monte Carlo simulation

| MEy reco templ i reco temp/
L(M,)=Lgme (M, My, 5 A JES) X Lshape(mﬂ ;A JEf X Ly, XLy,
likelihood of m,, shape likelihood of m,, shape / likelihood for
background and yield
Rec Mass 1-Tag(T): CDF Preliminary &
. e, Reco. W Mass (2-tag)
23500 Top mass: g JES: .
8 ¢ 145 GeVi/c? 30.12— -3¢ g S
w0300 165GeVic’ 1 . |:|-1 o — 2
S50, 185GeV/c? & Wio 5 S
& W205Gevic?  S0.080 Wzo % o =2
200 = LSRN | S
1501 0.06 ) o
- ; 5 2
1001 0.04} dcl'_J Q
- ; =5
501 0.02- 7 GC)
0* | 0: 7 (D CD
100 150 200 250 300 0 20 40 60 80 100 120 140 160 180 W
M, (GeVic’) m,(GeV/c’)

@ The largest systematic uncertainty is the Jet Energy Scale. In order to minimize it from the
kinematic variables is extracted m, (invariant mass of the couple of jets coming out of a W)

and then fitted by a m, template
@ This distribution is constrained to peak at M, which is a very well known quantity, and
miscalibration is parametrized via AJES

16/03/09
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o

,o%s Log likelihood contour plot in the m., AJES

o~ F .
S _F
$ 5o 1ag: 218 ovent space (CDF L+jets channel)
o a0 []Data TR ERAT EREE BRERE BEZ B AENE
i [7) signal+Bkgd o 1+ . v T Al0Q(L) =05 L]
g 0 [ Bkgd only ; N —Alogl) =20 ]
: w —alogl)=45 ]
20 — ugt. ) i
C <U'5 i ;
10 \ CDF Run Il Preliminary (1.7 fb™) | i ]
g 2> - B
C B : E&Z@{{{/(?/Z/.///ﬂ'!-n-... L — =
‘POO 150 200 250 300 350 D —' T
My(GeV/c?) | i
or‘: 50 1-tag: 218 events i -
> f o CDF Run Il Preliminary (1.7 fb™ 0.5 ™
8 - |:|Data un reliminary (1. ) L _
w 40 P)signal+Bkgd % [ ]
g r Bkgd onl - =
§ 30 EJBkgd only Z % A= -
> - I -
W / W/W [ ! 2
- Q B iy
20 S, = 1 f
E / S B i cID FlHyn III Erqlir‘;‘iqaw {1| .-9qu1) Il [ Il !. 1 Il l I L | L I. ]
10— 166 168 170 172 174 176 1?2'8
- Mtup (GeVic)
o

(4]
o

60 70 80 90 100 110 _
top

s = 171.9 % 1.7 (stat+JES) = 1.0 (syst) GeV]
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Matrix Element Method

» Calculate likelihood as a function of m,, according to Matrix Element for each

event. -
Sum over jet-parton combination. [Probablllty for PT]

/ of tt system

Pog(Mig, Y )= fande /%—/ PDF .,(q.) PDF 25(q5) m /
_ xW,,(a b x; m,op]‘ -[W(x,y)]dx

Signal LO Matrix element \rTransfer Function: J

e.g. parton E; — jet E;
\\

@ x(Parton), y(Observable) A (a,b — tt+X)

@ outgoing final state
q particles X
@ after hadronization
/. and color reconnection
— observable Y

9 _ ~—

PDF_, (z) b Vo wixy)

Incoming partons: < Q
a,b
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Matrix Element Method

» Calculate likelihood as a function of m,, according to Matrix Element for each

event. 5
To be calculated with: r
P(yIM,,)= (d 7 (Myp) « LO Matrix element
\(Mtop )L dy  lepton momenta, b quarks
e neutrino momenta
- ~N » Measured quantities
y = Measured quantities: » lepton/jet momenta
- lepton momenta « lepton/jet angles
- jetangles » Not measured quantities
G « Energy, momenta of neutinos

. Y,
Hypothesis: _L> [ Integrated out ]

* lepton moment are well measured
- the 4 jets all come from b quarks
- jet angles are well measured do = |M|? dd(x
« total transverse momentum of system ~ O

PUY M) =5 3 [0 (x, Mo Jda, 0, (a,)(a,)W (x5,

 Transfer function: probability for a measured variable x to come from a parton level
variable y (e.g. parton E. — jetE_)
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Matrix Element Method

» Probability densities for every event as a function of top mass m,_,
» Signal probability is built as:

1 "
Psol¥ ; My, JES)=Acc(y)x—x [ d"o (X, M,,;)dq, dq, f(q,) f(q,) W (X, y ,JES)

S —

e

Acceptance LO—matrix element PDF 's Transfer function

Trigger , ... X phase space probability to
measure 'y given X

@ Event probabillity is calculated as:
bkg probability

— -~

n bkg

fevt(ylMto;L):PS(ylMtop) &s +Z Pokg.i(Y)Pokg.i=Ps(Y | Miop) Ps+Prigi(¥ ) Pokgr+ Pokge (¥ ) Pokge -

i=1

signal probability

event probability weight

@ Then fit top mass from a maximum likelihood fit:
signal > signal signal background p experiment

Psig sig Psid P, evt
A MAR AR =1\

m_ m_ m_ m m
[L(y,MtOp,JES, foo)=1 | Pew,,.<y,Mmp,JEs,fmp>] |]|]:> [Mtop’ JES, ftop]
i=1
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D@ Run IIb Preliminary, L=1.2 fb™

1.1 CDF

73]
w [ lepton+jets, calibrated
1.08 CDF Run Il Preliminary 2.7 fb
3 DD |~
106/ g oo
< ﬂ.5_—
1,041 -
I 0l—
1.02- -
i ___H__,ﬁ InL=2.0 -n.5:— — A(InL)=-0.5
L - — A(nL)=-2.0
oselpl opt bbb L OIS
M (G V} 167 168 169 170 171 172 173 174 175 gﬁ
top {4€ m, (GeVi/c")

[m,, = 1722 + 1.0 (stat) = 1.4 (syst) GeV | | m, = 172.2 + 1.0 (stat) + 1.3 (syst) GeV

+1.0% +1.0%
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Top quark mass results

Mass of the Top Quark (*Preliminary) .

: o 1 —LEP2 and Tevatron (pren:

CDF-lldiH 167.4+10.3+ 4.9 80.54 -~ LEP1 and SLD
_ &

DO dH 168.4+12.3+ 3.6 GBI
. | - - =
CHERA 1712+ 2.7+ 2.9 5 .
Dl 174.4+ 3.2+ 2.1 = 80.41

: B z -
LR 176.1+ 5.1+ 5.3 =
DO-I |+

l 180.1+39+36 | | ..

_ | - 80.3 1
e 1722+ 1.3+ 1.0
‘DO-lla |+ - <

J | § 171.5+£15+15 1'50 : 175 T 2 7 2 200
‘DO-lIb 1+

1?;3.0: 1.3+£1.7 m, [GeV]

CDF-I all+ :

J 186.0+10.0+ 5.7
: _ ——
CDF-ll alkj o 769226233 o M, ,,=172.7£1.2 GeV/c?
‘CDF-ll trk .

| | 1753+ 6.2+ 3.0 @ Stat uncertainty: 0.7GeV/c?
‘Tevatron July'08 :
—— 17240710 @ Syst uncertainty: 1.0GeV/c?
] ] _ f.-’dn{: 6.911.0 {51%}
| | | . .
150 160 170 180 190 200 » Top Yukawa coupling to Higgs boson:
M, (GeVic) 9= Mt\/2/v.e.v.= 0.993+0.017
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