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@ Outline

» Electr oweak Analyses ;hgt%ar:;:h for new physicsinvolving
(Reestablish baseline measurements)

¢ \W/Z production cross sections

* R=s(W® In)/s(Zz°® I'I) (em
 extract (W)

¢ s(W® tn)/[s(W® en)
- extract g,/g,

¢ Forward-Backward Asymmetry

¢ Searches for resonances in the dijet
spectrum

¢ Search for 18t generation Leptoquarks in
dielectrons + jets

¢ Searches for CHArged Massive
ParticleS

¢ Search for doubly charged Higgs

withZ0® e*e _
¢ Diboson: WW production »Top Physics
: : +tt production cross sections
» Exotic Physics «Dileptons
¢ Searchesfor new particlesin DY °Lepton + jets
spectrum +Top mass
L »Summary

* Randal-Sundrum Graviton
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‘ The CDF-Il Detector

J Silicon Tracking
Detectors

B Central Drift
Chambers

J Solenoid Coll
o EM
Caorimeter

[] Hadronic
Cdorimeter

Muon Drift
Chambers

Muon Scintillator
Counters

B Steel Shielding
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Total Luminosity (pb?)

CDF Data

JiAdBepaPedart ebMar; Apr Maydun Jul Audgsep CethovDec ~ -1
., llsebcecarfeniior A Augss s » ~ 130 pb on tape
w0 Summer 02 Sample (~ 10 pb1) > Stable data-taking since
June shutdown
<
120 Winter 03 Sample > > 90% of silicon

. Integrated

80 » ~5-7 pot/wk @ > 90%
60 _ effici ency

) Delivered

30 To Tape Anal YSES for tOday:

! BOG .*':'nfl.'afJ 1000 1200 14050 1600 1800 2000 :?F?IUU 53 B 91 pb-l
Store Number (March 02 — January 03)
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‘ Electroweak Physics Program

CDF Physicist/ >y

My

-..-Il....

£ Boson Kinematics
S

a0 N & Dibosons
‘.-vv charge asymmetry
Al

_HNsBEZ®I'T)
/S B(W® In) } aw)
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' WI/Z Production Cross Sections

> W' sand Z’'sare our standard candles —we better get them right!
» Re-establishing baseline measurements gives us confidence.
» Measuring the W cross section is useful check of our luminosity.

» Z’s also provide us with useful information about our detector
(e.g., EM energy scale and resolution from electrons, p; scale from
muons).

The measurement of a cross section Is

Primarily a“counting experiment”

S B — Nobs _/Makg
AXOL
/V
S naagic = 00.7 = 2.4 mb (CDF+E811)
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’ SdectingW's& Z's

> W Event selection » Z Event selection
+ Oneisolated high p; central e, mor t ¢ Twoisolated highp; €'s
* Large gT OR

+Oneisolated high p; central m

+A second isolated high p; track
(minimum ionizing)

W® en
%

E;

Electron

Hadronic recoil

U
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@ s-B(W® en,)

» Candidates; 38625 in ~ 72 pbt
» Backgrounds ~ 6 %
(dominated by QCD)

CDF Run Il Preliminary, ?2pb'1

CDF Run Il Preliminary, ?"2pl::'1

Events per 2GeV

N N
=] th
=] =]
e .. 9

15004
1000

500/

f:’.-’__:iﬂﬂl.'}_' —

Entries 38628 |
« DATA

] Sum -
] Wev MC |
 £Z—>ee MC |
O W—-stv MC
O @cb I

60 80 100 120 140
M,, GeV/c

— _
5 . Entries 93870
tlﬂﬂﬂﬂ-_ L
@ 1 « DATA
| =1
57000 J Sum
= ] ] Woev MC
Lﬁﬁnnn{ E Z—ee MC
] O W—tv MC
50001 [ O QcD
1ls
4000
3000
2000
1000

s B(W® en) = 2.64:0.01,,+0.09, +0.16,,,, nb
NNLO @ (5=1.96 TeV+: 2.69+ 0.10 nb

0 10 20 30 40 50 60 70 80 90 100

E,. GeV

¥ Nucl. Phys. B359,343 (1991)
Phys.Rev. L ett. 88,201801 (2002)
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@ sB(W® rm)

> Candidates; 21599 in~ 72 pb® ,

CDF Run Il Preliminary, 72pb '

=2200{ . DATA Entries 21699 [
—~ 0 m E -
> Backgrounds 11 % Sro00] DS
gﬂmn—j Z—>pp MC
(dominated by Z = mn) S1s00| | Zom MO
S1600] O acD
CDF Run Il Preliminary, 72pb ' W Cosmic
- . . . . 1400
] Entries 26768
#3500 - 1200
b1 « DATA ]
= 0O sum 1000-
‘53“0“ ] WopvMC [ 200
= ] L= MC 1
m2500- 0O wostvwmc | 600
: O cco :
: Cosmic 40“":
2000—: 200
1500/ - 05 20 40 60 80 160 120
: M., GeV/ic
1000 4 N\
E s-B(W® m) =
500 -
% 20 40 60 80 100 120 \ y
E,. GeV
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sB(W®tn,)

»Candidates; 2345 in ~ 72 pbl
» Backgrounds ~ 26 %
(dominated by QCD)

s B(W®tn) =
2.62+0.074,+0.21, +0.16,,,, nb

by Pasha Murat.)

1400
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1000
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0 1 2 3 4 5] 6

-1
CDF Run II Preliminary, [I, =72 b
J

W = v number of tracks, associated with the 1 candidate

2345 events

3

—» Data

COW st
W v
Wosevw

mm/ 1

mm QCD

F

10
number of tracks
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i, sB(Z® II")

»Candidates: 1830 in ~ 72 pbt VERY »Candidates: 1631 in ~ 72 pbt

» Backgrounds ~ 0.6 % CLEAN | ~ Backgrounds: ~ 0.9 %

"y 290 - _ . . . CDF Ruln | Fl’relirlninarly, ?2Ipb'1l
E Opposite Sign (1830) 3 2> - Entries 1631
ke « Z-> ee DATA i

u nZ-ee MC 2

150
CDF Run Il Preliminary

100 J Ldt=720pb"

30

l]4[l 60 80 100 120 140 160 180 200

2 70 75 80 85 00 05 100 105 110 115
Mo (GeVic) M . GeVic’

[ s B(Z°® ee) = 267+6,,,+15,,:+16,,, pb ] NNLO @ (s=1.96 TeV+: 252 + 9 pb

B(70 — 206+6 +10 + * Nucl. Phys. B359,343 (1991)
S B(Z°® mm) = 246464+ 12,5t 19um PO Phys.Rev. L ett. 88,201801 (2002)
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12 72 pb-1
0 —— OSdata
] Z—> 1T
W jet— 1 fakes

@ Z®t t,

>Wehaveaclear Z9® t t, signa. *F

: 40F
» Further study of backgroundsis 5|
underway . .~ 30F
»Our goal Isto have apreliminary § 25F
Cross section measurement by ¢ ?g 3

summer.

10E

CDF Run 2 Preliminary

]

B /—ee

S N B~ OV ™

0 20 40 60 80 100 120 140 160 180 200
M(e+t+ET) (GeV)

CDF Run 2 Preliminary (72 pb-1)

—— data

] Z- 1t
7 jet— tfakes

B /—ee

2 3 4 5 6 7 8
Ntrack

Not only interesting as an
EWK measurement, it is
Important for Higgs and
4 SUSY searches.
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Combined e and mvalues:

' Summary of W & Z Cross Sections

CDF Run Il Preliminary
J. L dt = 72.0 pb”’
. s(pp— W— T V)

. o(pp— W— 1 V)

«+—Standard Model

— e o(pp—> W— e V)

——— o, (e +)

|\II|III‘III|II\|I

CDF Run Il Preliminary
I L dt = 72.0 pb™'

+—— Standard Model

. o(PP— Z— p 1)

24 26 28 3 3.2 3.4 3.6
c (nb

ot G(pE% Z— ee)

2.3 c, (e + 1)

0.22 0.24 0.26 0.28 0.3 0.32 0.34

c (nb

s ‘B(W® In) = 2.640+0.012,,,,+0.093, :+0.158, ,, nb
s B(Z%® Il) = 251.5+4.3,,+10.6,,:+15.1,,,, pb
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Y

Cwz " B(W,Z—leptons) (nb)

i
-

-t
o

Oy -B(W—1v)

|

Our new measurements

— l

Oz -B(Z—11) C UA1(p) +* CDF Il (e)

[ ® UA2(e) I CDF Il ()

- NNLO 4 CDFl(e) 5 CDFIl(7)
¢ DOl (e)

04 0.6 08 1 1.2 1.4 1.6 1.8 2 22

Ecy (TeV)
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i G(W)

2008
- CDF Run Il Preliminary
Theoretical  PDG PDG 2006/ _ -1
Measure prediction SM combined Exp B Ldt=72.0pb
\ ], / 2004 e CDF 2A(e+1)
s (pp® W) GW ® en) G(Z) o002 World 4.
CAverage
S(pp® Z Z® ee :
(Pp® 2) W) & ) 2000} —e— DO 1B(e+1)
Ext t E1993—
Xtrac - - < Standard Model
1996}
R G . —e— CDF 1A(e)
e + + + + e
m + + + + 19921~ E UA2(e)
- = UAl(e+pu)
etm = * + + 1990
:|||||||||||||||||||

988
1819 2 21 2223 24 25 26 2.7 28

(W)
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@ L epton Universality

Check of Lepton Universality in W decays. measurement of ratio
of branching ratios and ratio of electroweak couplings:

®tn ;
® n - -
‘(\@d W oW
\\((\\ 9. ge
\Q(G !
\ UA1 1991 . 1.01+012
® |
QOQ UA2 1991 e 1.02+ 0.06
CDF 1992 . 0.97 + 0.07
DO 1999 e 0.98+ 0.031
LEP 2001 . 1.026+ 0.014
PDG 2002 (wio LEP) e 0.988+ 0.025
CDFII Preliminary 2003 ——s+— 0.99+ 0.04
0.7 1 1.3
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@ A With 299 ete

» Forward-Backward asymmetry Agg:  N_- N, e’
¢ Direct probe V,A = Extract sin?qy, arh N +N, N /g q
¢ Constrains the properties of any hypothetical D / ]
heavy neutral gauge boson not in SM (e.g. Z’) Collins-Soper frame
(would be seen asadrop in as Az a high M_)
3
E 10 ¢ Vellow:Simlation
» Event salection ~ 102 ; Green: Backgrounds
+ Two isolated high p; e (one I F CDF Runlli
central, other central or plug) % 10 Pfe"mi"af_l:
¢ 40 GeV/c? <M< 600 GeVice & 1 f L=72pb
» Candidates: 1
* 5438in~72 pbl 10
> Backgrounds: ~3 % 10 ——
(dominated by QCD) 40 60 100 200 300 600

M. (GeV)
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Acs With Z9® ete

A5 (corrected) Z Pole Region
n B 1mi fui]
&L 15_ CDF Runl Prjllmlnary &"0_4:_ CDF Run Il Preliminary
08:_ J.L=72pb - jL'72 b.1
06" | == 0.2 P m
045 F_ﬂ, o jl
0.2- F :
0 Zi>eeMC ool : Z* S e'e MC
_ band includes - band includes
0.2- “eaions | str e
04 e Statistical 0.4 :_ Statistical
06— . .| Total -0_6_—....|....|....|....|...|To.ta.ll.|....
40 60 100 200 300 60 “70 75 80 8 90 95 100 105
M, (GeV) M., (GeV)

Results are consistent with predictions.
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' Diboson: WW® |Inn

» Event selection
¢ Two isolated high preor m

CDF Run Il Preliminary - Ap vs E_ Njetg=0

@
(8

with opposite charge I —
FakeS 3;_ @ Data ee
L4 ET>25 GeV 2-5:_ @ W Data pp
. = L | % Data ep
¢ Df (B4,1/))>20° 2 | :
or JZ/T>5() GeV E 2c,e™| CDF Run 11 Preliminary
¢<DrellYan,Z® tt 1.
3 ®
¢ / veto a
¢ Jet veto
q Kt q w*
. s ol P Lty Do 0 NS ST A (SR R AT Sl
Jie 40 60 80 100 120 140
£ (GeV)
7 w 7 W 2 Candidatesin ~72 pb
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WW® |Inn Candidate Event

CDF Run 11 Preliminary

WW candidate:
Dec 14 2002 run:
155364 event:
3494901

e mevent

P;(m=20.5 GeV/c?
F+=60.2 GeV
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‘ Diboson: WW® |Inn

In~72 pb'li CDF Run Il Preliminary
mm m
+ + + +
® nn + + + 6

(Backgrounds: QCD, Drell Yan, WZ, tt)

Cross section to come with more statistics ...

Wgresults also coming soon ...
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We've established a baseline
using W’'s and Z's. Can we
now search for more exdNC

/ Higgs — n-

‘_SU SY

- New Excited Fermions

‘ New Gauge Bosons

Searches Signature Based Searches
f . . :
&o”ne;ﬁc&s New Particles & Dimensions
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. Search for New Resonances in
High Mass Dileptons

Dielectron Invariant Mass Dimuon Invariant M ass
CDF Run II Preliminary CDF RUN Il Preliminary
-Data B N

—e— Data

3
0 [ ] Drell - Yan
B ] ocp Background
[] ©t, WW, WZ, tt

] DYZspp, DY Zstr, ww, WZ 1t}
B OvZoo, ww wz tt

[
T

—_
=1
s

Evenis / 5 GeV/c 2
=

-y
(=]

Events / 5 (GeV/c 2)
o

—_

10 &

JLdt=72pb'1
:||||||||||| i ||||J'|-|||||||

g ! u‘ | I:
50 100 150 200 250 300 350 400 450 500 10

_ 50 100 150 200 250 300 350 400
Dielectron Mass (GeV/c 2) Dimuon Mass (GeV/c %)

Data consistent with SM background. No excess observed.
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. Search for New Resonances in
High Mass Dileptons

High Mass Dileptons allow searches for new particle production.

»Neutral GaugeBoson Z' »Randall-Sundrum Graviton

+ SM Coupling assumed ¢ Excited Graviton in 5 dimensions
¢ Free parameters:

*Mass M

*Coupling k/M g
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Limits: New Neutral Gauge Boson Z’
and R-S Graviton

e+tmcombined -
CDF RUN I Prellmlnary CDF RUN Il Preliminary

—=— ¢.BR(G*— II) limit (95% C.L.)
c.BR(G*— II) (PYTHIA x 1.3)
Randall-Sundrum Model

-y
O

iy
o
X
—

—=— 6.BR(Z — II) limit (95% C.L.)
6.BR(Z — 1) (LO x 1.3)

(SM couplings assumed)

) \/\ -

w

—i
=]
T

365 GeV/c ® , ]
480 GeV/c E
555 GeV/c 2 '

c.BR(Z' = II) (pb)
6.BR(G*— II) (pb)

665 GeV/c>

—t
|
—r
Y

10 )06 ~—500 460 500 600 700 "800 o in
Z' Mass (GeV/c ) Graviton Mass (GeV/ ¢ )
Run Lum.(pb1) | MassLimit (95% CL)(GeV/c?)
Z' search history | Runia (1.8TeV) 19.7 505
(e & mode): Runlb (1.8TeV) 90 640
Run2(1.96TeV) 72 650
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New Physics Searchesin the
Diphoton Sample

»Event selection (84 pb): P ————————— SR

¢ 2 central photons E; > 13 GeV s e oy

¢ cosmic rays and beam halo rejection £..L Nornr A s T

¢ Observed 1365 events e

( 95 events with E; > 25 GeV) s o ET E

Good agreement between data 3 T E
and expeCtaII on. 0 10 20 30 40 50 60 ':rios;i'r"s;il'zt"s(;g;;}i)oo

| Diphoton Mass
Diphoton + Lepton Fvents 3F - corumremnaryssp ]
Ob Bp EpOBCH BpEpuGY  3TE e e :
NI M

000014 0ME003£00 MY v Me

00440007 £002 00070005 40,04 +

; —_— b [E———

Mass (GeV/c?)
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' Search for Mass Resonances in Dijets

» Inclusive jet samples

» 2 highest E; jets selected

do - -6 -plin' )P

dm P

» Hit of the mass spectrum with

Prob 06569
p0  131e+16 £3.502e+15
p1 02793 £0.110
p2 4815 £04319
p3 6.669 £0.06742

a simple background
parameterization and search
for bumps comparable with

IIIIIIII| IIIIII|T| LI

CROSS SECTION (pb/GeV)
=

the mass resol ution. 0 e
0L
_3; COF RUN 2 PRELIMINARY
No significant evidence for L
anew particlesignal in ~75 pbl 10-4; —— PARAVETRICFT 4T7
§1III|III|III|III|III|I|||I
200 400 600 800 1000 1200 1400
DIJET MASS (GeV)

Calibration still in progress.
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28,3031 Presc: 0323

Jet 1

s
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Event: 1222318 Run: [32507 EventType : DATA | Unpresc: 0,32,33 3,35 840941 10, LL L2 1345,15,17 49,1921 23,56,58,27
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' Search for Mass Resonances in Dijets

Excluded Search for New Particles Decaying to Dijets
» Axigluonsor flavor universal & CDF Run 2 Preliminary (75 pb™)
aa) g
colorons E .
133 ) Axigluon or Coloren E
 200<m < 1130 GeV/c? AR
> Excited quar ks o, o / g;;iiid{g:grgev Excluded |
- S ™., - Color Octet Technirho 3
¢ 200<m < and 760 GeV/c? ; . 200SM<B40 G Excluced
» Color octet techni-r’s: 10 T QN .
¢ 260 <m < 640 GeV/c? N e
] . 'E iqua :
> E6 dlquar kS E E%gﬂ:th{:;ﬂ Fav Excluded
¢ 280<m < 420GeV/c? [ ® 95%cL Upper Limit N
- 10 F Ingl<2.0, lcos#l<2/3 z
> W 200500 500 600 500 B0 560 1005 1166
¢ 300<m< 410 C;.eV/C2 New Particle Mass (GeV,/¢?)

Results improved with
respect to CDF Run |
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. Search for First Generation scalar LQ

» Production e R
¢ 0qg® LQ+ LQbar . s, ::-f"‘
¢gg® LQ+ LQbar a P R
¢ qgbar ® LQ + LQbar | l

» Decay .

We Search for g o g o
R _di'el ectrons + :} | Em
¢+ LQLQ® I*nqq, s et 5.
¢ LOQLQ® nnqq

» Experimental signature

¢ 2 high pt isolated |eptons + jets g " Lqr
¢ oneisolated lepton + MET + jets S
¢ MET +jets
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‘ Search for First Generation scalar LQ

> Event Selection: intonms | COF Runll Prefminary, 72 pb-4
¢ 2 central electrons with E; > 25 GeV
¢ 2jetswith E+(j1) > 30 and
E:(j1) > 15 GeV
¢ Z veto
¢ Cutson sumof jet and electron E;’s
to rgject SM backgrounds
» EXxpected Bkg: 3.4 £ 3.2 events

Theoretical cross section, Phys. Rev. Lett. 79, 1997
_ CTEQ4M, Q=m(LQ)
CTEQ4M, Q = 0.5m(LQ),2m(LQ)

_ CDF Upper Limit, 95% CL

Br{LQ->eq) x Cross-Section (pb)
-
ro

(DY +2jet events, tt) e T
| mi{L0)> 230 GeVich2
005
s . ) : .
0 eventsobserved in 72 pb-1. L o e—
M(LQ) >230GeV/c? @ 95% CL m m W m m W W
(Run | 220 GeV/c?) e
. y,
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» Long lived particles escaping the
CDF detector
» |solated, Slow moving

» Use our TOF detector

7 events observed.
Background prediction:
2.9 +/- 0.7 (stat) +/- 3.1 (sys)

stop:
* NLSPin GMSB
e strongly interacting

M (stop) > 107 GeV
at 95% CL. (isolated stop)

CHArged Masslive ParticleS

Cross section (pb)

CDF Run 2 Preliminar l | dt=53 gtﬂ

- Production cross section (NLO) -

4
4
3
30
% E
20
1 5 "a

0F NG E

-=¥-. Cross section limit (Stop isclated) -

100 110 120 130 140 130

Stop Mass (GeVic)
seminar

70 80 90

(SeeFeb.28 |
by Rick Snider.) G
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. Search for Doubly Charged Higgs

» NoH*in SM. Arisesin extensions of SM.
» AttheTeVatron H™" can bepair-produced  _
(Z exchange) or singly produced (WW

fusion).
» dignature: same sign leptons V“»;/‘;;{'V<
» Backgroundsarelow
» Easy to extend our knowledge of q
Higgsearly.
- -
/F; . q’ W 5 g
/ &
e v e
T ow W
4. 5 "; 7

-

A

LEP limit up to 100 GeV/c"2 ( prompt and long lived)

/

\\ H
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. Search for Doubly Charged Higgs

» Same-sign dielectron mass distribution

3200|If1llIlI[lIl]|[Il1|I‘1I]
IS used to search for doubly charged = CDF RUN Il PRELIVINARY |
Higgs of a given mass 2 fLat =91 pb
¢ search region defined as of + 10% § g % i
: 150 1 —95% CL Limit =
of Higgs mass 0 ;
. . 0 —— L0 (PYTHIA) x 1.3
¢ signal region above the Z mass &
(>100 GeV)
¢ |low mass region as control region ity g
(< 80 GeV)
> Very low background (0.6 fgf events) _
¢ W/Z + misidentified jet 50 -
¢ WZ production '
¢ opposite signed mis-measured
electron o-,.”.l...._...l....|.1..
_ 00 110 120 130 140 150
0 events observed in 91 pb! H/H'™ Moss (Gev/c)
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Hey, what
about the top

Top

fa
& SingleTo
O ° °

lRareDecays

.‘ W Helicity
Production Kinematics

dileptons
lepton+| ets
All-hadronic
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' tt Decay Modes

BR(t® Wbh) @ 100% ® 3 main experimental signatures

» Dilepton (2 high-P; leptons,
2bjets largeE; ) :BR=1/9
BR(ee,mmen) = 5%

»Lepton + Jets (1 high-P; lepton,
4jets(2b's), largeE; ): BR=4/9
BR(e, m+ jets) = 30%
»All-hadronic (6 jets) : BR=4/9

e-e

)
Emu-mu (1/81)

Wtau-tau (1/81)

He-mu

Oe -tau

(2/81)
(2/81)

W mu-tau (2/81)

e+jets

(
(12/81)

mu+jets(12/81)

tau+jets(12/81)

Ojets

(36/81)

S (Vs=196TeV)» 130" s (VS =18TeV)
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. Top Dilepton Channel: tt ® Inlnbb ,

» Event selection
(smilar to Run )
¢+ Two isolated high p; eor m

with opposite charge w b
_-7n
P

Fakes,Wbb | /
¢ Df (B ,l/j)>200, or E;>50 GeV K
<DrellYan,Z® tt = ,‘4
¢ Z, cosmic, conversion vetos P & \
‘/7/ '/
/

Disadvantages low yield
Advantages high S/B~ 8

* E>25 GeV

¢ Jets E;>10 GeV & |h[<2.0 b J I+

¢ uses32jetsfors;; n
<LWW/WZ

¢ Total E;in the event, 5 Candidatesin ~ 72 pb

H+ >200 GeV
<WW/WZ,Z® tt b tagging will come with more statistics.
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’ s,; Dilepton Channel: tt ® Inlnbb

Run Il Top Dilepton Summary Table: Df vs. B Njets® 2
_ nm _m MC it
P o A : CDF Run 11 |%D#aee
B Preliminary  |BDatapy
2 T % Datasep
[ $¢=132459,,+15,,+08,,pb | § |
Ny S50 o
NLO @ Os=1.96 TeV for S X
L [ |
| Mp=175GeV: 67007 o pb ) ?
s B
t hep-ph/0303085(M L Mangano et al) o ﬁj
0__1__:_1..'_. e _*'_.l_'J_l_'_L N RIS B

0 20 40 60 80 100 120 140
B, (GeV)
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tt dilepton candidate:
Nov 26 2002 run: 154654 event: 7344016
mm(CMUP-CMX) + 2 jets

E,J=32,15GeV
=54 GeV
H =212 GeV
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. L epton + JetsChannel: tt ® Inggbb

» Event selection (same as Run 1) Advantages.

+ Exactly oneisolated high p; eor m »Lower S/B»1:6 for W+3 3 jets

¢ Er>20 Gev #D-tagging improve S/B»3:1

¢ JatsE;>15GeV & |hi<2.0 _ o

¢ 7, cosmic, conversion vetos »Higher statistics

¢ use33jetsfors; > Essential for M,,,(2 b-tags jets)

¢ 3 1 pbtag et

» Backgrounds
- " +Wbb, Wcc, We (measured from data
- b g and MC)
¥ n ; +Mistags from light quarks and gluon jets
_ - (measured from data)
b =/ k\\ §$ ~ . g +Non W background (fake lepton)
NN A — (measured from data)
RN q q W +Diboson, Drell-Yan, single top (small)

(measured from MC)
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. Secondary Vertex Tagging (SECVTX)

» Signature of ab decay is a displaced vertex:
¢ Long lifetime of b/c hadrons (ct ~ 450 mm)
¢ B hadronstravel L,,~3mm before decay with large charged track
multiplicity.
»Algorithm:
¢ L ook for displaced vertices. all combination of at least 2 tracks

¢ Jetistagged asb-jetif L, /s, >3 (typica s,,~150nm)

Secondary
Vertex
Efficiency of b-tagging K
a tt event:
(Measured in tt MC)
elevent tag) = "_"_.Je:t;i-s)
45+1+5%
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. L epton + Jets Backgrounds

Jet Multiplicity in b-tagged
W+jets events

CDF Run 11 Preliminary

15 Candidates in ~ 57.5 pb1

Number of tagged events

CDF 1l preliminary

35

30

25

20

15

10

- JONOEODOO

I
mistags

wWhb

Wee

non-W

We

WWWWE S —
Single top

Tot bkgd + 1o
Data (57.5 pb™)

+

9 1 2 3 . >4
CONtro| mumberotjetsinwiets g gﬁal
> 4 -
3
- = +
— S — —
+ + + +
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Lepton + Jets Candidate Event a

tt | + et candidate:
Nov 02 2002 run: 153693 event: 799494
M(CMUP) + 4 jets

Primary
vertex

Secondary _
vertex Z

L,/S,= 21.9

muon
 electron
e hadron

* muon
e electron
* photon
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Mum ber of tagged events
tn s o B

= ]

S.; Lepton + Jets Channel

CDF Il preliminary 8

— N L ooF = CDF Preliminary ~ o Dit
2 % i Backgrounderr?rs _; l% . E MRST POF
N o ferss 3 Tas b CTEQS POF
E_ J ® Data(s75pb ) _f a .5 3 Theory results from M. Camian et al,
- L 15 _F M= 175 BeVie’ M, f2<p< M
- I 4 XM F
3 159 Runl @
g 1 Q45 t it Run 2
- i\ = 4 -
= \# : Ny Lk
= 4 o35 E
- | | | | { n 3:|||||||||||||||||||||||||||||||||||||||
1 2 3 =4 15 16 17 18 18 2 21 22 23 24 25
Number of jets In Wjets T el
« > avatron energy (TeV)

control signal

CDF Run 11 Preliminary | Sy = 5.3+ 1955 * 0.8, % 0.3,,pb |
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‘ Summary of s,- Measurements

. ( DF dllepton
5 (ee-l-j.u.L '|"E.'j.l )

.l CDFljets
1 ®tagging

- +0T1
NLO: 67 ‘ose Pb

Q Mmp j- 175 GeV : _
(hep ph.-"0303085(ML Mangano et al))

10 15 20 30 35 40 4
G(Pb)

O
%)
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‘ Top Mass. Lepton + jets

»Event Selection:
¢ Select lepton + 4 jet events,
similar to s -measurement, except no
requirement on silicon.

»Method

¢ 24 combinations

b-jet

5 vertices

_ 20 constraints
12 correspond to the jet-parton

match et

severy combination has two solutions

for p," v
¢|Impose M=M,, M(j,))=M(I,n)=M,,,

-PDG: My, Gy, G _ Jet

b-jet
+2-C fit applied, lower c?is chosen for
top mass
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' Top Mass

CDF Il Preliminary (72 pb ')

Reconstructed top oE Herwig 175 GeVi/c®
masses from dataare  §1oof LAt
o S0 -
compared to % oo signal
parameterized templates & JF
of top and background 0466 450 200 250 500 550
M Onte Carl O Reconstructed Mass (GeV/c )
70F
o Eﬂi— Vecbos
Extract top quark mass £ sot x*/ndf=0.96
: - o 40fF
USihg maximum 2 3o background
Likelithood. 2 20F
102—
Pt e i § o o e

;IUD 150 200 250 300 5 350
Reconstructed Mass (GeV/c )
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' Top Mass

» Use a continuous likelithood

CDF Il Preliminary (72 pb')

method to extract top mass and 1o Mrop =171:2£ 13.4£ 8.9 GeV/c’
statistical uncertainty [ pata@aevents) |
9_ Background 33;5\

> Mg, is the minimum of the o 8N sugsga | T
log-likelihood distribution > 7Ll Bensvihi | T

O 6f 0 160 165 170 175 180 185 100
> Sop COIresponds to a change of 0 o Top Mass (GeVie)
0.5 unitsin the log-likelihood % ak

()] 3 N \
M - > - S

top Lu 2:— s % \

171.2 + 134, +Q.9), Gev/c? i p -

o

CDF Run 1 combined: 100

150 200 250

M, = 176.1£6.5GeV/c?  Currently dominated by ~ Reconstructed Mass (GeVlcz)

Jet energy measurement.
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' What about using b-tagging?

»Event Selection:

(&% ]
T

.................................................

I I B-tagged Events
¢ Sdlect lepton + 4 - COFRunll
: L - Preliminary... || Data
Jet events, similar -

Events/(10 GeV/&)
~D
N

to Sg measurement. zé_J._Ldta&B_pb"'_\ .............. n Wb bigd
Require at least one -7 175 GV NG + b
; 15__ ........... ................ ............... 7 - , 5 . :
b-tagged jet. .y /
. | — 5 BRI I SR S
B-tagging:

> mproves massresolution St 777777 - 3

» L ower backgrounds %

T

M

P00 120 140 160 180 200 220 240 260 280,

GeVie

: : : : Reconstructed Top Quark Mass, B-tagged Events
top WIth b-tagging is coming. .. p "

Eva Halkiadakis, Fermilab Wine & Cheese Seminar, March 21, 2003

49




SUMMARY

- Run 2aiswell underway!

* We have reestablished some basic physics measurements
and we have many new interesting physicsresults:

= W/Z Cross Sections: our standard candles

= Searchesfor new particles. we have established our
sengitivity

= tf Cross Section and Top mass. thetop quark is
back

* With larger samples (~200 pb-1 by summer?) we will be
ableto extend our Run | searchesfor extensonsto the
standard model.
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