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To Be Presented

% Search for Leptoquarks:
1st Generation, Scalar
LQ LQbar —
e + jet, e + jet
e + jet, v + jet

% Search for Supersymmetry:
W1 22 -> trileptons (Preliminary)
W, Z, =
eee+ X
eeu+ X
eupu+ X
Mo+ X

% Conclusions



Search for 1st Gen. Leptoquarks

In SM, leptons, quarks —> relatea

LQ

P

LQs appear naturally in SM extensions
composite models

Large Gauge Group extensions

Current Mass Limits (published)

e'e” — LEP 45 GeV
p pbar — (CDF) 113 GeV f=1.
80 GeV §=0.5

e p — HERA 180 GeV (assuming EW coupling)



Leptoquark Signal

Production — p pbar collisions
g LQ

g . < LQbar
q LQ

gbar > < LQbar
Decays

LQ __< BF

T BF =1 — 8
g

a
I
Oy

LQ
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LQ LQbar — e—jet, e—jet

DATA
SLdt = 15 pb™
TRIGGERS

2EM —pt > 10 GeV/c

OFFLINE SELECTION
2 electrons, pt > 25 GeV/c
2 jets, pt > 25 GeV/c
IM—Mzl > 10 GeV

RESULT

0 events

“EM == cal. cluster with shape comsistent with an electron
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LQ LQbar — e—jet, v—jet

DATA
SLdt = 15 pb™'
TRIGGERS

EM* — pt > 20 AND missing Pt > 20 GeV/c
EM — pt > 10 AND 2 jets, pt > 10
AND missing Pt > 10

OFFLINE SELECTION
1 electron, pt > 20 GeV/c
2 jets, pt > 20 GeV/c
ev Transverse mass > 105 GeV
require 0 muons, pt > 15 GeV/c
PE€ > 40 eV

RESULT

O events

' EM == cal. cluster with shape consistent with an electromn
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Search for V

SUSY — > 20

— Relate

Minimal Supe
A possible sp

N squarks =

sleptons =

MASS




Branching Fraction B

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

LEP Limit

llIll“lIIITFTIIll'llll'lllllj]'lllllllllrl"5111

llllllllll

<
A Y
~
-
|
1
. Combined Limmt
1200080000000 ee Limit
- ===V Llimit
lllllllllllll‘llllllllllllllllA

(@]

60 80 100 120 140 160

Leptoquark Mass GeV




zor W, Z, — trileptons

~— > 20 years of age, still THRIVING

— Relates internal symmetries to space—tinre:
Solves hierarcihy problem
Provides dark matter (\WiMPS)
unifies coupling constants

........ lots more
= supersymmetric Standard Model

=iple spectrum — H, —
Wz - HA -
ks = H, —
- — Ly =
NS =— gluino _ Z, —
w, — L, —
z, - T
charginos Higgs
__Xd"'/" wino neutralinos
-¥’% , zino

-’ , photino , L.5”
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W, Z, Signal

Production — p pbar collisions

Decays (dominant)

l, g
/ l, v, g
W W AR v, q
[ —
.. v, l g
\ Z, (v, 1, q)ss
,
l
. Lv,q
Z Z‘< tbar
2 —
L v, g
N Z, (I, v, g)ss

1

X % BF — 31| strongly depends on Masses

of Sleptons, Sneutrinos, and Squarks



W, Z, signal (cont)

Signatures (excluding vv)

W, Z, mode
g gbar Z, q gbar Z, 4 jets + missing pt
v Z, q gbar Z, | + 2 jets + missing pt
q gbar Z, | Ibar Z, 21 + 2 jets + missing pr
% v Z, | lbar Z, 3| + missing pt
This Analysis —— trilepton channel
w,Z, >
eee + X ( X = missing Pt
eeu+ X + initial state radiation)
e uu+ X
Mo+ X

Theoretical discussions (ppbar, 2 TeV)
(Arnowitt and Nath), (Baer and Tata),

(Barbieri et al), (Lopez, Nanopoulos, Zichichi et al)



W1 Z2 kinematics — DO PRELIMINARY

W,, Z, Kinematic variables
M(W,) = 65 GeV
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W, Z, —> eee€

DATA

-1

ALL stream — fLdt = 14.8 £ 1.8 pb

TRIGGERS
1 EM" — pt > 20 GeV/c
2 EM — pt > 10 GeV/c

OFFLINE SELECTION
3 electrons, pt > 7 + trigger
missing pt > 10 GeV/c

RESULT
0 events

PRELIMINARY estimated background < 1.1 events

*EM == cal. cluster with shape consistent with an electron



W, Z, > eeu

DATA
Express— top —> eu selection
SLdt =152 + 1.8 pb~’
TRIGGERS
1 EM cluster, pt > 7 4+ 1 u, pt > 5 GeV/c
2 EM clusters, pt > 20 GeV/c

1 EM cluster, pt > 20, missing pt > 20 GeV/c
OFFLINE SELECTION

T, pt > 10, < 1.7

1 electron, pt > 10, Imi < 2.4

2nd electron, pt > 5, M < 2.4

AR u — jet, electron, photon > 0.4
RESULT

1 event passes cuts
PRELIMINARY estimated background < 0.5 events
DOMINANT Z° — 77v, 0.3 events

(T = e, 7 = u, y—convt)



DO Top View 30-SEP-1993 14:14 |[Run 58906 Event . 607|12-JAN-1993 20:00
Max Ef= 7.3 GeV
CABH ET SUM= 130.3 Gev
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CALITKS R-Z VIEW 30-SEP-1993 14:17 |Run 58906 Event

12-JAN-1993 20:00

Max Ef= 301 GeV
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CAL+TRS END VIEW 30-5EP-1993 14710 |Run 58906 Event 60713 3aN 1553 20:00
Max ET =  30.8 Gev .
MISS ET(3)= 22.9 Ge
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Wy Z, =2 euu

DATA
Express— top —> eu selection
fldt = 15.2 + 1.8 pb™

TRIGGERS
1 EM cluster— PT> 7 + 1 u, pt > 5 GeV/c

Tu—pt>151u—pt>10GeV/c

1 EM cluster— PT > 20, missing pt > 20 GeV/c
OFFLINE SELECTION

1 electron—pt > 10, i < 2.4

1u—pt>10, < 1.7

2nd u—pt > 5, mM < 1.7

Mass uu min > 5 GeV

AR u — jet, electron, photon > 0.4
RESULT

0 events
PRELIMINARY estimated background < 0.5 events



Wy Z, = i i

DATA

ALL Stream-— latest reconstructiom

SLdt = 5.0 + 0.6 pb™’

TRIGGERS
1 u—pt > 15GeV/c,Inl < 1.7
2 u—pt>3GeV/cinl < 1.7

SELECTION
S3u—pt > 5, m< 1.7
AR u—jet,electron, photon > 0.4
Mass uu min > 5 GeV
RESULT
7 events pass cuts
event scan — all cosmic rays/ misc

O events pass scan

PRELIMINARY est. physics background < 0.2 events



[ R A

-t

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Q.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

3 electrons

O triggered
¢ final

—1IllllIlll]lHlllrl'llIT'TTI'I'IITITIIIIIIIIII

EFFICIENCY

llmlll

40 60 80 100
WINO—ZINO MASS (GEV)

1 electron, 2 muons

O triggered
¢ fingl

M

—(lll[llIlllllIIllII‘IITTI”'III””Il]ll[lll]

Illlllllllllllllll

40 60 80 100
WINO—ZINO MASS (GEV)

EFFICIENCY

0.9
0.8
Q.7
Q.6
Q.5
0.4
0.3

0.2

0.1

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

2 electrons, 1 muon

O triggered

O fimak

T l'l AN RRERN AR | 7T l" !‘H'l'l'l'l'l-l |1111]'1

40 60 80 100
WINO—ZINQ MASS (GEV)

3 muons

O triggered
¢ fingl

v-lllIIHTTITIIIIIllfprlT]T'l”l”flll'llllllll

P oo b s o b b ik

40 60 80 100
WINO— ZINO MASS (GEV)




10

DO Preliminary

[ o+BF assuming 1007%

| BF —> leptons MSSM predicted o(W,Z,)

- \ * Limit oxBF —> leptons

| o*BF assuming SM/

| BF —> leptons

I
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Conclusions

% 1st Generation Leploquarks:

— Final Results Presented

— Mass Limits 95pct CL
M(LQ) > 133 GeV — =1
M(LQ) > 120 GeV — 8=0.5

* W12Z2-> trileptons
— Results PRELIMINARY |
— Limits on ¢ X BF — leptons — 95pct CL
(based on subset of 15"p.b-",. T sigrial event)
< 1.9 pb — M(W,) = 52 GeV
< .99 pb — M(W,) = 76 GeV
— Analysis of full data set in progress
% Run 1b begins Nov. 93
— Expect 2 50 pb™' at Ecm = 2 TeV

— Reach increagse X 3 — 5 — estimated



Conclusions

% 1st Generation Leptoquarks:

— Final Results Presented

— Mass Limits 95pct CL
M(LQ) > 133 GeV — B=1
M(LQ) > 120 GeV — 8=0.5

* W1 2Z2-> trileptons
— Results PRELIMINARY |
— Limits on 0 X BF — leptons — 95pct CL
(based on subset of 15 pb™', 1 signal event)
< 1.9 pb — M(W,)} = 52 GeV
< .99 pb - M(W,) = 76 GeV
—> Analysis of full data set in progress
% Run 1b begins Nov. 93
— Expect 2 50 pb™ at Ecm = 2 TeV

— Reach increase X 3 —> 5 — estimated



