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Physics

0) Minimum Bias
1) Jet

Q2) Electroweak
¢ - B(W->. ev{jo - B(Z-> e*e)
M, Mg, s5in26y, p, Ar
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® 3) Top Quark Search
e+jets , ‘e+p
@ 4) Super Symmetry Search
o Large missing ET + jets
2 photons + jets + large missing ET
~5) Others
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Calorimeter Calibration

All calorimeters were calibrated in a test beam.

Calibrations were tracked by sources.
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Week
{ Date = beginning Monday )

17,000 high quality electrons from data were used to

map central towers using E/P where P was measured

from central tracking

QOverall scale of E/P was adjusted using ~1000 W decay

chamber.

electrons.

B = (J23%)2 4 (17%)”

E sin6
for central EM calorimeter.
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CTC Calibration

MASS (p*p)

CTC is calibrated each run with minimum bias events
to get tg and drift velocity constants.

—81yr—

Tl Sags Drmuon Fows w e
Ve fagiom 2.5 %o 1.4 G famel
| Q “30
-y » " " 1
Measure beam position using "Electroweak” DST b 3/ ¢ e
production stream events. ' 3.09T 4 000l Uty = T
L . 3 - Fliag s = 3O Gav/fewal
® :. GQV/C‘ Sopre » 20TTT
Use W-decay electrons and beam position constraint to ) B et et
adjust wire layer individual rotations to make positive “f ::’:“
and negati've tracks have the same |E/P|. [ 1 dehd B
o P
Use cosmic ray muons that pass through the center of oL
the CTC to check that positive and negative tracks ;
match. o Loggisles L poodbpeaiinnany,
unsg
Momentum resolution:
%I = 0.11% (GeViey'!
PT Unifle Sign Dirmaon Plicx in the

Magnitude of Magnetic Field

T .
“F 9q.469¢0.00 —a
Studied K9 ->+qte, Jhy ->p+p, Y(1S) > p+p- decays. E GeV/et

Reconstructed mass of :
[Mxe = 0.498 + 0.002 GeVi/c?
ﬂ;-/.\,,- 3.097 + 0.001 GeV/c?
M~ = 9.469 + 0.010 GeV/c2

These numbers agree well with the world
averages.

Mass scale error < 0.2% due to systematic

momentum-scale uncertainties.
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70 Mass and Width

i =49 FB—‘

Triggers:
1) "Electron" trigger:

EM transverse energy > 12 GeV within a "trigger
tower” (An = 0.2, Ad = 15°) associated with a on-
line track of Pr > 6 GeV/c.

2) "Di-photon” trigger:
Two or more EM clusters each with Er > 10 GeV
and with no track requirements.

3) "Muon" trigger:
A muon track segment in the central muon
chambers matching an on-line track with Pt > 9
GeV/c.

et+e- event selection:

Select events with 2 central electrons.

o Fiducial cuts on electrons, which are several cm away
from calorimeter edges (¢-cracks, 90° crack) so as to
have its shower fully contained. A '

e Cut on energy in hadronic compounent,

HAD/EM < 0.10.

» Require [E/P| < 1.4 .

e A transverse shower profile in the strip chambers

must be consistent with an electron shower; Z and R-9

profile 2 < 10.0 .
e A strip-chamber shower position must match an

extrapolated track position:
AZ «3.0cm, AR$)<15cm

RLINNOQ | Nen b b O R DR e

34.0 Sa -9.4
11.6 104 8.3
-5.4 153 2.1
-5.9 2938 3.0
-3.8 99 a.4
-3.3 187 -1.7
~3.8 175 -9.2
~2.4 291 -9.3
-1.8 113 -3.%
1.3 256 ~i.9
1.9 314 [N
~1.8 12 1.4
9.3 g87 -9.%
9.3 52 8.7
-3.3 114 -2.3
-3.3 1% -4.4
4.3 45 5.2
2.8 2

a.7 237 9.7
-3.7 17
-9.7 2568 -1.3
-9.7 247 2.5
9.6 232 -4.3
-2.6 27 -3
-3.6 296 -~9.3
9.6 1%3 -2.7
8.6 224 -9.3
9.6 33 9.3
-3.5 208 4.2
9.5 136

e.5 1e@1

2.3 67 -1.4
8.5 152 1.2
2.3 i€ 3.5
-0.5 299 1.9

2¢ wmore tracks.

i

Emax = 43.8 GV

Run 16034 Event 2694 2.CAND.PRO.S 1

QIRUGBE  B:27:16 29SEP

METS: Etotal

4

Et Threshold 9.8 GeV ~< o~
Clusters: E
EM HAR Hr £t Phi Eta #Tow EMfrac. >

DAIS E transverse Eta-Phi LEGO Plot

Max towse Z= 39,9 Min towse E= D053 M cluzsar:

Etlmigs)=

i

477.7 GeV, Etdscaler)= 125.9
3.8 3t Phi= 193.7 Des.

ef

Ty

~'-, -
[/

] »
T 7.
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79 Mass and Width (Cont'd)

p+u- event selection:

Select events with 2 central muons.

First muon:
e Pt > 20 GeV/c

¢ Electromagnetic energy < 2.0 GeV ) mm! mb‘ "
» Hadronic energy ¢ 6.0 GeV w3 ¢ %
e Muon stub must match an extrapolated CTC track
position: A(R¢) < 10 cm

Second muon:
e Muon stub and "Minimum ionizing” in the

calorimeter with Pt > 20 GeV/cE,

Then remove cosmic rays:
jAd - 1809 < 1.5°, JAn} < 0.10.

and remove QCD jet backgrounds:
No jets with Er > 15 GeV within 10° of these

tracks.

T RACK I NG

P
o

T T T 14 H 1) 1 i 40
a5+ A) 2° -> p'u” 4 B) 2° =>'e’e” 435
“%J 132 Evenls 64 Events
a0t T 130
Y
© 25 T 125
w0
N ot T 120
3
15 T 415
3
o 10 T 710
[
SR T 15
‘ ’
0 L‘ﬂ ik [ 1 : ﬁn f L 0x

80 80 100 120 140 GO 80 100 120 140
Mass (GeV/c?) Mass (GeV/c?)

The mass distribution for Z% -> p+p- was fitted in the
range 75 to 105 GeV/c? using a maximum-likelihood
fit with a signal modeled by a relativistic Breit-Wigner
form convoluted with a Gaussian resolutmn m IIPT

QALGRHAE TRY
12 | i

T [ (.

7° —> e*e”

73 Events

Events per 1.0 GeV/c?

L [Iﬂ 0
60 100 -~ 120 . 140
Mass (GeV/cz)
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Corrections _and uncertainties in_the Z° mass

Z0->p+y- Z0->e+e- Z0->e+e-

(Tracking) (Tracking) |(Calorimeter)

Events 123 58 65

Fit Mass 90.41+0.40 | 89.27+0.80 | 90.93+0.34
Rad. Corr. +0.22  £0.03[+2.19 £0.30|+0.11 +0.03
Strct. Functs. |+0.08 £0.03[+0.08 £0.03|+0.08 +0.03
E/P Calibration| .. +0.38
Mass Scale +0.20( .. +0.20 +0.

Corrected Masg90.7+0.4+0.2 ({91.5+0.8+0.4 {91.1+0.3+0.4

Width 4.0£1.2+1.0 - 3.6x1.1£1.0

(All units are in GeV/c?)

- The best value for the Z0 mass is a weighted mean of the tracking

measurement of the p+y- sample and the calorimeter

measurement of the e+e- sample.

| Mzo =909 £ 0.3 (stat+syst) £ 0.2 (scale) GeV/c?
2 T'zo =3.8+0.8+ 1.0 GeV

Phys Rev Lett 63,720 (19%9)

W mass ’C = 4.9 P\;"

Event Selection

Select events with:

e Missing transverse enmergy & > 25 GeV

+ Missing transverse energy significance Er /*/_Z—E:> 24
« Er of electron cluster > 25 GeV

« Electromagnetic fraction EM/TOTAL > 85%

« Seed tower of electron cluster must be located in the
central detector (Jn| < 1.0).

+EP <20

« Electron fiducial cuts:

- More than 1.5° away from the central ¢ crack.
- 12 c¢m or further from-the 90° crack.
e One and only one track pointing at the electron seed
tower.

. »
+ Removed y conversions. -
[Ral

* Required no cluster of Er > 5 GeV opposite electron with:
Er> 15 GeV. Removed di-jet

o Restricted to events with no clusters (other than the

electron) with Er greater than 7 GeV.
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Transve
Since neutrino Pz is not measured, we used transverse

mass

Mr = ¥ 2E7E1(1-COS(¢e-tv))

which is less sensitive to Py distribution of W,

Er : Transverse energy of electrons measured by
calorimetry after E/P calibration.

ﬁ- : Missing transverse energy --> Transverse energy of
neutrino.
eutrino energy correction

Sum of Er over all calorimetry towers with
mi<3.8.

Remove electron from event and remake Fy
from underlying event.

Correct “for calorimetry low energy nom-
linearities by multiplying Fr from underlying
event by 1.4.

Number per 2.0 QaV

100

80

60

20

100

Electron Ei spectrum

t.“xl....‘.-,-lirtultl

”l""['l"‘!"']l""l'

i1 1)

AP NP N B B |

n
[]}

30 a5 40
Electron Et (GeV)

45

Flgmee 132 W dectron F, spectrom 4 aiztatias.

W electrons

Dy

Iy

B80.0.£ 02 £ 06
55 =13z

[

1148 events
47 pp~t
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W mass(Cont'd)

Uncertainties in fitting the W mass

Uncertainty Size MeV)
“FEh  Phne

Statistical 200 (380)
1. Energy Scale 320
2. Radiative Corrections 100
3. Proton Structure Function 230

4. Resolution, PrV¥, etc.
Electron Resolution < 100
i JGBLJLE,
ﬁ- Resolution (S‘“_'Jn. s o 150
Residual width/overflow 400
T New -qay sriav/

5. Background <350
6. Binned Fitting 250
Systematics 2-6 540

Overall 650 (730)

Preliminar 'y

Mw = 80.0 £ 0.2 (stat) £ 0.3 (scale) £ 0.5 (sys)

fARS-E

U MRS-B

ERLQ
po-{
pe-2

Charge Asvmmetry in PP—>Y,Z—e*e-

Lowest order cross section is:

—do = F | dX1dX2dQ £(x,,Q%) f(x2.Q%)
dcosg 9 N - -
[G(1+cos20) + Ig z((1+cos28) + B - co®)

+ Z(G + 83 (8% +82.)(1+C0820) + 8y 8a 2v.Ea. COSE)]

= A(1+cos28) + B cos6

A and B are functions of sin28w.

e
Use Collins snd Soper [Phys. Rev.D16, 2219(1977)]
formalism that chooses the mean of the p and p directions in
the rest frame of the Z0 as the orientation against which to

define cos8.

If acceptance is charge independent, acceptance is
independent of the sign of cosé.

Assume q comes from proton, sea-sea interactions

introduce symmetric dilution.

Use events with electron pairs which have invariant mass >

50 GeV.
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Electron Selection

«ET > 15 GeV

» E/P < 2.0 if central

e Track-Strip match if central

+ Shower profile consistent with electron
» All events were hand scanned

—do
Apply "Negative Log Likelihood Fit" to dcose

If acceptance is symmetric in cos6, In L is independent of

acceptance. *

Preliminary result is:

 sin20w = 0.216 + 0.015 (stat) + 0.010 (sys)

CoRRECTED BY ACCEPTANCE

» dc 2 LA
Fit To 1-——== Ale'e.) (1+cos o)
dcos® +.B(sm‘6?¢) (oS B

200 i

150 |- !

ol 11

-1 -Q.5 0 0.8 1

W/Z Cross Section Ratio

- ow(W—ev) g I(Woev) T
oz(Z—ere) OZT(Z—ete) Tw

R

Advantage over the direct measurement is that the
integrated luminosity and efficiencies are cancelled out in

the first order.

Select central electron in the same way for both W and Z.

s

Experimentaly, we measured:

R-NOW) A@) ,
N@) AW)

e= fCC' Mcc‘ C1(202-C1) + fcp‘ MCP' CIP +fcf‘ Mcf le

C1ta
fee, feps fcf = fracti(;n of ccntra‘l,‘ plug, or forward
Z's
Mce, Mep, Mcf = Z mass cut efficiency in central, plug,
or forward
c,c2, p, f = efficiency for first central, second

central, plug, or forward electron



W/Z Cross Section Ratio(Cont'd)

Event Selection

Primary event selection
e Vertex cut (| Z vertex | < 60 cm )
Central electron (| ] < 1.0)
e ET >20GeV
¢ CTC track and strip chamber match :
ARY) <25cm,AZ <3.0cm
+« HAD/EM < 0.05
 Isolation (R=0.4) < 0.1
e Tower energy sharing consistent ( LSHR < 0.2 )
«05<EP<2.0

e Fiducial cuts

— G¢v —

W's
e central electron
e B >20Gev
» No jets with ET > 10 GeV

Z's
e central electron
¢ second electron with
ET > 10 GeV
HAD/EM < 0.1
Isolation (R=0.4) < 0.2
0.5 < E/P < 2.0 if in central

Fiducial cuts
* 65 GeV < Mz < 115 GeV
» No jets with ET > 10 GeV

(- ﬂ?\a"

Summary of ¢B(W—ev)/sB(Z—e*e~) Analysis

[ Quantity I Value (W) Value (2)
| PrO— | 1942 £ 440 208 = 144
Background
Woré—>e TTT =19 —
Z—ece 134 £ 5.1 —_
Zorr 47£09 0.0
W + EM jet —_ 0.0
QCD bb 19.4 £ 9.7 7.0 £ 5.0
Total backgrourd | 115 = 11.2 7.0 & 5.0
N(W)orN(Z) [ 1827+41+10| 201:14%5
Acceptance
A(W)or A(Z) |[0.3508 £ 0.0011 | 0.3790 = 0.0011
Efficency .
fee — 0.388
fer — 04m
fer —_— 0.135
1 0.87 = 0.03 0.87 £ 0.03
€cs _— 0.97 = 0.02
. — 0.97 £ 0.03
er — 0.97 + 0.03
e 0.965 % 0.005 —
&w or €z 0.83 £ 0.03 0.88 £ 0.03
RRELIMIvARY
ow(W—ev <
R= IV 163408 (stat) £ 0.5 (sys)
oz(Z—ete’)



http:Acct:~ta.nu

— 92y —

R = Q;B(w»—aev)/o*B(z—)e*e‘)

WM SRR S | T ¥ 1.7 T 1 1 T T TUTT II

1
12— R=(0.3t08t0.5 Nu=5 |
q.1 < R <114 (1o 1
2tlr Lt Ll ///f;?-/ﬁl 4
. T A
]
. n

Tr oF ]
& E|
v -4
P

120

Top mass
Theoretical Prediction:
R=10.420.] atJS=18Ter
(Nu=3, Mg, >Mu)
Martin et al., DTP/8/18 (1979
Other Experiments : ~
+ 1.5
UA2 R= ‘0’3_ .o 1 0.3
MARKIL Ny £ 5.5 ( qox L)

(1/¥) (1/pg) ddV/dipy

Fraction of o(W)

10—1
10—2
10—3
10—4
103
10~8
10-7

10=8

100

—
o
o

—

—

o

|
N

10—3

lll]ﬂﬂuu'llll

! ¥ i 14 T l T i I

CDF Preliminary

Acceptance/efficiency correction
No smearing correction

Prediction with MRSB

Ref.) Z.Phys. C42 (1989) 277

1

i L i i l i 1 41 4 ‘ i i i L ! 1 i 1 i l 1 L 1
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Conclusion in_ Electroweak

Final Z0 Mass
90.9 + 03 + 0.2 GeV/c2

Prelfminary W% Mass
80.0 £0.2 £0.3+ 0.5 GeV/c2

Preliminary W/Z Cross Section Ratio
' 103 £ 0.8 £ 0.5
(Excluding a light top quark, or limiting the
number of light v generation to 5)
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Preliminary sin26w
0.216 £ 0.015 = 0.010

(from asymmetry)
0.229 £ 0.012

(from W/Z Mass ratio) SN By = "‘z)'

Preliminary pfrom w.a.sin26w
1.002 + 0.017
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Preliminary Ar 3, = A

0.056 + 0.018
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Search for Supersymmetry Particles

Supersymmetry (SUSY) predicts the existance of a set of
super symmetric partners to the elementary fermions and
bosons:
glu’ino, phcz}ino, selictron, sqg‘ark, etc.
¢ 7 € 3
Assume that supersymmetry quantum number is
conserved, SUSY particles are always pair produced with

strong interaction cross sections.

Considered two SUSY models:
®(A) Minimal SUSY model (stable photino)
(B) Extended SUSY model (unfs}able photigg)

YT +h
(27 +jebs « )
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A earch with Stable Photi 1988-1989 Data Analysis

Assume that the photino is the lightest SUSY particle (LSP). * Used 4.6 pb-1 of the sample.
« Focusing on the missing ET + 2 2 jets signature, which

Primary decay modes of squarks and gluinos are:
has lower background rates from standard model

sources.

My>Mg Mg>Mg Event Selection:

¢ Required large missing ET:

q—qE8—qqdy d—qy B > 40 GeV
g—-qTn g-gd—gqy Er /VIEr>28
» Required at least 2 jets with
ET > 15 GeV

0.1 < EM fraction < 0.9

Signature in detector:

o Large missing ET carried off by photino. ml<3.5
e One or more energetic jets ¢ Required at least 1 central jet with
, . ET > 15 GeV .
Searched for such events in the 1987 data requiring: = ' Q.l < EM fraction < 0.9
 Missing ET >40 GeV o A » . - Inl< 1.0 )
o Jet cluster with ET > 15 GeV : - Charge fraction > 0.2

¢ Reject di-jet events

Then found no events and set the mass limits at 90%CL: Cluster with ET > 5 GeV £30° opposite

Mg > 73 GeV/c? leading cluster
Mg > 74 GeVic? » Reject cosmic ray events
( Published to Phys. Rev. Lett. 62 (1989),1825) ' Require HAD energy< 6 GeV out-of-time

Reject e and ¥ events
Cluster with ET > 15 GeV and
EM fraction > 0.9
« Reject p events
Any central p with Pt > 15 GeVi/c
» Hand scanned
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o Backgrounds were estimated from the data of 2 pb-1 %_ (VA 3/
Backgrounds -
g Mg >13 (k73
W + jets, Z + jets, Heavy quarks (‘90% C,L)
200 ! ] T T
]
E > 40 GeVl B > 60 GeV !
|
160 f ]
W-> ev 23 + 14 S£5 { < Mg > |50
o . . q
W-> v 37 £ 18 0 : ?re\mmary 4
W-> pv 19+ 9 0 120 | 5 -
Z>w 37 + 18 19 £ 14 3 { ) ‘
e { 7
Heaxzyct(gl)larks 42 + 18 14 + 5 1o '\\ COF Excluded >
. - 4
|| GSaED = 80 et Ronge — Mg >T4CT
F- ~
3 S~ - (qo%cl)
| Total 158 £ 35 | 38z 17 B st
a0 - UAT Upper Limil 7]
CDF Data 184 34
. N ok 4 ] 1 1 - ,
0 40 80 120 160" 200
M= (GeV) ’

Observed rate of events is consistent with Standé.rd
Model source. )
_ ane.
Using the result from /& > 60 GeV, we improve the mass
limits |in the case Mg>Mg:
'Preliminag

My > 150 GeVic?

Mg>Mgcase in progress.

g

FIG. 2. The 90%-C.L. excluded rcgion in the (mg,m;)
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o(pp ~—> tt) [pb]

Search for

Standard Model (SM) requires the existence of a 6th quark,

Top quark.

uark

Several searches have been performed and set the top

mass limits:

Exp. Group | Production Mode | Mass Limit (GeV)
AMY, VENUS | e*e- -> hadrons > 304
MARK I e+e- -> hadrons > 38
UAl W ->tb > 69
UA2 W ->th, pp->tt > 67
Q¥ W ->tb, pp->tt nlikely unless > 60

T uark Production
o Standard Model predicts that ttpair production is the

dominant source of top quarks in pp collisions at v§ = 1.8

TeVv. -
Iy - Alhrelli etal. NP B3S(/988) 29
10 E i l I I i ¥ ' i i ] 1 i i ] T. E
N Top quark production in pp collisions é(a(j)?
. - DFLM pu = m/2, As = 250 MeV (upper curves)
10 DFLM p = 2 m, Ay = 90 MeV (lower curves) =
------------ oW => LDb), /S=18 TeV ]
SN —— o(W* -> b), /S=0.63 TeV J
10 " ¥ ISAIET Ay _:
10" E
- /S =18 TeV, | ]
- Thcar&'hc.& 3 -
10' Un CEvtam
E ~ L 307‘
- \/S =063 TeV
1 | l 1 | N [} ‘ ] ! 1 l 1

50 100 150 ’ 200
Miep [GGV]

rk Decavs in-
Fullv_Hadronic  Inclusive Leptonic = Multi-Leptonic
(44%) (15% for each) (1-2% for each)
4 4 ol
6 jets _ lepton + ﬁr + 4jets di-lepton + Jfr +2jets y },L"
A Mo el
WL s e LoD
- -£~/ ' W / S e Y
n -
t n t
. P o= P 7 E/mer P e)fmmp
§.}“, t ot € W/t
T & 7 R ‘,‘J: 11'
' / 'y /
v &
b \)Q b l)e b
jets e+ jets e+t

e Large fraction ¢ No Drell-Yan BG

« High BG rejection
» Highest di-lep frac.

e Large rate
e Good e ID
+ Missing Et

s Relatively
complicated

Studied e + jets channel and e + 1 channel.
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Err PN BWRDERATOWERS

€1 in BorGer Tawmc+s ofter aaimction

Electron + Jets

B7E e sevse = 53
Electron Selection; e ”\(c\}:}':“ sA m;r:_- e
e Central EM cluster with ET > 12 GeV 100 o !
« HAD/EM < 0.05 B+ 720G
» Tower energy sharing consistent with electron e.0 EQ>20G&1
*+EP <15 ,
e CTC track and strip chamber match: -0
ARy <15cm,AZ<3.0cm _
e A transverse shower profile in the strip chamber “e
is- consistent with an electron shower: Zz < 10
» Remove vy conversions and Dalitz decays: e 7,
( 30% of inclusive electrons) oo / />;~,,m i . _
- Required VTPC track eo 20 ‘e ec o sc oo

Borcer Tcmer {1

- No 2'nd track with Me+e- < 0.5 GeV/c2
» Remove Z0 Decays:

- No 2'nd EM cluster with Me+e- > 70 GeV/c2 €t in Boraer Temers ofter weimcten

e Remove Semileptonic Heavy Quark(c,b) Decays: e ”:25 \é::u’..‘: 35’555 ,o;i.go‘.
- Isolation of electron : e ™ NO!\\ -\,\J" SAMPLE
- Small energy in towers adjacent to CEM \ E < 20 GeV |
cluster ("border towers") . , . oR
Y, Er<2GeV ﬂﬁS‘% eﬁxueh’}.‘ for W's \ ¢T<2OGW’
bord g
toness ove 4 fo s
~83 [=] 4 ';C)" ‘tlg 10.0 4
= 12,000 events (3 remaining MC predict® for
b de:.ay;
50+
co \\\ : . \ RS
(=R} 20 hL 6Q 80 ca

Borces Tomer L1
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In the Inclusive Electron Sample:

b - eVe
Lpox (39%)
™ (3.8%)

1.5% of b->eX
Take all combinations of -+ tracks in «/An2+A¢2 <land assign

K, mass.
Signal sample: right sign pairs € (K~ 7*)
© FRELIMINARY
150 146 &7 Nr £22/7F ]
| Fit: Goussian (0= 16 MeV) |
- -
~ + Exponential
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Signal sample: wrong sign pairs - (k*r-)
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K Mass (Cev/eY)

7. (Gev)

80

60

40

20

+ Required 2 or more jets: ET > 10 GeV and I < 2

+ Reject backgrounds (b's, ¢'s, QCD, etc.)

Tight cuts:  Fr>20GeV, Er > 20 GeV
- Efficient for with Miop > 50-60 GeV
Loose cuts: K >15GeV, Er > 15 GeV
F + ET > 40 GeV
- Efficient even for Miop < 50 GeV
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Transverse Mass Distribution
Erectron + 22 Tecs

r TigHT Cuvs .
30¢ [04 events ]
20 PAPAGENS]
— B ISATET
No B 1 g sr;;
S 10 W°r=q°\7 2 ~
> R
- N -
S » % Ny # .
bt O_¢l _I--rll_i—é‘(ll‘tlrllllil\lW‘H_LlIy_'
l-;)‘— 80 :_ Erzctran + 4 Jet /%\ _i
z % PAPAGEND]
> 60p S wtiTer]
o~ L - \ N
3 - -
| 40 =
20F ]
O:l|tl|| llll!llll'!lli'lq.._
O 20 40 60 80 100 120
ey
M+ (GeV/cz)
Backgrounds
Tight Cuts | Loose Cuts
Unseen Conversion 1% 3%
Non-isolated e* 12 % 15-20 %

The electron + 2 2 jet events appear consistent with W +
multijet production in SM.
The electron + 1 jet events are also in good agreement with

the Monte Carlo prediction.

« Transverse mass (Mr ) distribution for top and W + jets is
quite different for Mtop < Mw + M.
- Use it to estimate the amount of top allowed by data
- Fit observed MT distribution to both the

(A) W + jets MY distribution WM )
and
(B) Top M’ distribution TMT )

as :
AN __ oaTMT") + BWMTY)
amy’ )

- o and B are normalized to 1.0 if the amount of top or W + 2

jets required in fit.

- Use kevents with :  tight cuts for Mop > 60 GeV/c2
loose cuts for Miop < 60 GeV/c2

- Results of likelihood fit over 24 < Miop < 120 GeV/c2 :

Table 1. The number of predicted {1 events, n,7, the fitted t1 contribution
to the ¢ + 2> 2 jet rate and the 95% CL upper limits on the acceptance
corrcctcdit? cross,section;

Miop N a = (stat) o5
(GeV/?) predicted =(syst) {pb)
40 130 £ 44 0.07 £ 0.05 £ 0.02 < 2410
50 123 £ 31 0.06 £ 0.05 £ 0.03 < 648
§0 101 £ 22 0.11£0.08 % 0.04 < 408
70 43+8 0.0033:32 £ 0.11 < 266
80 32+5 0.0070-27 +0.17 < 281

(=12810.5



" Electron + Muon

Electron Selection:
o Central EM cluster with ET > 15 GeV in [n] < 1.1
e HAD/EM < 0.05

tt 1.8 Tev T o Tower energy sharing comsistent with electron
o . e  TRGN + =

T I E*S;TT..S s . <15

A I e p E/P

e CTC track and strip chamber match:
ARP) < 15cm,AZ <20 cm
¢ A transverse shower profile in the strip chamber

is‘ consistent with an electron shower: y2 < 10
¢ Fiducial cuts '

Altgraiti, «t. ol

10000

*—— COF 957 CL upper timit

S000

/ Oz Prediction
/} -

i1 lll“ll

Aduetd|j)e = O

* Remove v conversions and Dalitz decays:
( 30% of inclusive electrons)
- Required VTPC track
- No 2'nd track with Me+e- < 0.5 GeV/c2

1 i lllllll
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0 % a0 so 60 70 80 g0 Muon_Selection:
M TOP ( GeV ) In In| < 0.65, use CTC, CMU, and calorimeter:
" Minimum ionizing in central calorimeter

PreuiminarY -EM <2 GeV

-HAD < 6 GeV
Exclude a top quark with -EM + HAD > 0 GeV

40 GeV/c2 < Miop < 77 GeVic2 | * CTC track with P# > 5 GeV/e
at 95 % CL . CI‘C—CMU track match
-AR9) < 10 cm
- A(slope) < 0.1
» Fiducial cuts
In 0.65 <n| < 1.2, use CTC and calorimeter:
o CTC track with Pt# > 10 GeV/c
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o Minimum ionizing in central calorimeter
-EM < 2 GeV '
- HAD < 6 GeV
-0 <EM + HAD <5 GeV
 Isolation of muon
- Energy in R = W< 0.4 around muon

< 5 GeV (excluding the energy in the tower

traversed by the muon)
+ Fiducial cuts
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Figure 1: Plots of electron transverse energy vs. muon transverse momentum for the

data (1a) and Monte Carlo tf events for e = 70 GeV/c® (1b). The sensitivities are

4.4 pb~! for the data plot and 80 pb~* for the Monte Carlo plot.

vs. P‘(/.L)
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Figare 2 Plot of electron transverse enargy ve. Meon traasvand momeatsm for

lated b5 preducion; ding 10 an integrated luminosity of 0.64 pb~*. The

Ex{e} > 13 GeV tequitement in Figuee | has been reduced to Ep(e} > § GeV in this

plat.


http:rtlfop-::.70

—9gy —

e Events clustered at low E1°® and PrH are cxpected to be
events from bottom production.

- clectron isolation is cons‘istcht with b's

- electron and muon are typically back-to-back

» Require > 15 GeV and > 15 GeV/c to reject the
backgrounds

- 1 event passes all these cuts
» Expected background rate is estimated:

Z->w 0.5 events
WW production 0.15 events
“_ WZ production 0.05 events

<< 1 event
« Place an upper bound on the rate of e-m coming from

\b, ¢ production

tt production by convoluting a Poisson -distribution
with mean of 3.9 events together with the following
systematic uncertainties:

- Electron energy calibration (x1%)

- Electron selection efficiency (x 5%)

Luminosity uncertainty (£15%)

Acceptance uncertainty (#20%)
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o(tt) (pb)
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10°
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oIty vs., M
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0 CDF 95% CL Upper limit

Altarelli, et al.
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Lonclusions

Preliminary Squark Mass Limit
(Minimul SUSY model)
Mg > 150 GeV/c2

in Case Mg>Mq
o

Mg>Mg Case in Progress

Preliminary Top Quark Mass Limit
40 GeV/c2 < Miop < 77 GeVic2
(at 95% CL)
from Electron + Jets Mode

30 GeV/c2 < Myop < 72 GeV/c2

(at 95% CL)
from Electron + Muon Mode

Future Prospects

Figure 4: The 95% confidence level upper limit on the tf production cross section

as a function of top quark mass. The shaded band shows the result of a theoretical

calculation of the tf production cross section by Altarelli, et al.

We exclude a top quark at 95% CL with

30 GeVic2 < Miop < 72 GeV/eca

1988-1989

1x10%° cm%s™! 5pb!
(6 bunches) - :
Muon
Beam Test Upgrade
SVX
1991 5x10%° cm?s!
(6 bunches)
Calorimeter
Upgrade
1994 5x10°! cm3s! 100pb°!

(22-44 bunches)

Top Search up to 200 GeV/c2
W*W- Pair Production

L 4





