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Collaboration. Results or plots contained in this note were only
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and they are not approved as scientific results by either the
authors or the D@ Collaboration. All approved scientific results
of the D@ Collaboration have been published as internally
reviewed Conference Notes or in peer reviewed journals.
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LEPTOQUARKS

Search for 1st Gen. Leptoquarks

In SM, leptons, quarks —> related
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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
~ep - HERA 180 GeV (assuming EW coupling)
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Leptoquark Signal

Production — p pbar collisions
g LQ

g <<::::: LQbar
q A LQ
qbar > < ~ LQbar

Decays
|

LQ___< | BF =6
q

v

LQ———di
g

BF =1~



Lepro—
Guarte

Total Efficiency (%)

30

25

20

15

10

o ———y

LQ e tfic zebx_c/

DY

| @ Two Electrons + Two Jets
[ @ Electron + Missing E, + Two Jets

75 100 125 150 175 200
Leptoquark Mass



e Do
Ng '

TeoarEr
+ MT—=LO

lllllllllllllllll]lll]llll]llllll_

C N Theoretical Cross Section
/ x B?; B=1.0

)

Loy .

8 10%F - E
CH Y e-pe1y €-geT

C N Ky -t

2 . . 15 pbT 1493

O e \

L *

n i S

o 10¢ 3
O C .

X - s
N -

om X

1
*
%*
L
’
’
*
e
’
’
’
’
¥

1F 95% C.L. Upper Limit on * :
the Cross Section x B2 . :

-
MEENENEETE NN N NN NN

40 60 80 100 120 M40 160 180
Leptoquark Mass (GeV)

~

LB AL

Ry Col/fct
N

( e- eTrV"T"r>
(A so . 1 (s pb~' 1993

i



Cross Section (pb)

Cross Section (pb)
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Excited Quarks

Zeppenfeld

Excited Quark Theory

We compare our data to a model proposed by Baur, Hinchliffe, and

R-HARRIS
R KEPHART

CDF

( Int. J. Mod. Phys. A2(1987)1285.)

Spin 1/2, isospin 1/2, u* and d* are degenerate in mass.

Lagrangian for q*¢> q + (v,g,W,Z) is of magnetic moment type:
1 _x*

L= o

where f = f = f= | times a form factor i 1'; assum

RV [ g s%‘fc,wa +gf5 Wy, +g'fX-B

unkrowh Couwplings derermt

v ]QL |

Decay Mode |Br. Ratio (%) | Decay Mode [Br. Ratio (%)
u*—ug 83.4 d*—dg 83.4
u*—-)u‘y 2.2 d*—dy 0.5
u*—>dW (11 (e,u 2.4) d*—uW 11 (e,n 2.4)
u*—uzZ 3.5 (ee .12) d*—dZ 5.1 (ee .18)

wzji by Preen ch, namies

® We search for qg — q* — qyand qg — q* — qW in CDF data.

q . @(///q
g
Uy

(fg=f=f=1).

g

®  Breit-Wigner resonance with width T = 0.04 £2 M*
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Published limits on g* mass are low:
]

¢

Aleph: ete- — q* G* excludes M* <45 GeV @ 95% CL.
Aleph: ete- — q* @ excludes M* < 88 GeV @ 95% CL.

UAL: pp =q*—qW sets limit 6( g*—qW)/c(W) <.019 for
M*>220 GeV @ 90% CL, but doesn't state a mass limit.

UA2: pp —q*—qg excludes 140 < M* <288 GeV @ 90% CL
in a recent preprint (CERN-PPE/93-66, April 1993).
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Figure 1: The photon candidate + leading jet invariant mass distribution (points)
compared to an estimate of the QCD background (solid curve) and excited quark
signal at four different ¢° mass values (dotted curves). Q_meé&i for acceptance and

efficiency except for the cuts |7,| < 0.9 and |cos 8°| < 2/3.
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Figure 2: The distribution of the smaller of the two solutions for the W + leading jet
invariant mass (points) compared to a Monte Carlo of the QCD background (solid
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Excited Quark Cross Section (pb)

10

CDF |

Ill[llll T I]IIIIT] ¥ Tlllllll T llllll|l T T T 1717

]

T T llll]

[ IR\

— q>'< Model

1

CDF 95% CL Limits.
O q*——>qW
o q*—>q7
A qF oW, gy

i lilllll

i

1 llﬂllll

1 lllllll

1

i lllllll

..,

lllllll

1 I | 1 1 1 l 1 I [ 1 I | | 1 | l ! 1 i 1 l 1 i { I ‘ i i 1

100 200 300 400 500 600
Excited Quark Mass (GeV/c?)



-
-
—
-
-
-
-
-
-
-
-
-
e
-
-
-
-
-
g
-
-
g
-t

500
m

CDF Prel

400

200

Regions Excluded by Excited Quark Search
100 300

0.9
0.7

S}=.}=} buydnoj

inary

-

600

500

Excited Quark Mass (GeV)

0

300 40

200

00

1

0

ko)



Super Symmetry

Wino, Zino Search

Nomenclature:

Wino - Wf , 5? ., (Charge-ino)
Zino - Z,. . X3, (Neutral-ino)
LSP -7 . Lightest SUSY Particle

W: and Z; are mass eigenstates 1n the .
mixing of (W' H") with (B W’ Hl, H)

Production and decay are based on
Mlmmal SUSY Standard Model (MSSM).

th— MZ = 2MZ"°
Mg = 3-4 My

Current Limits



Production — p pbar collisions
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of Sleptons, Sneutrinos, and Squarks
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Trilepton Event selection

We a.na.lyze-cl//f/ﬂ/dzé/é//li&/ﬁIgf7l data at this time:.
(CDF has [£dt = 21 pb™" from 1992-93 rum):

Events Left After Trilepton Cuts

o Data Sample

Cut Muon  Electron
Original Sample 2,404,920 3,166,571
Dilepton Selection 25,483 29, 361
Trilepton Selection | 172 94
Trilepton Event Selection 2 2
(with event tpology cut) |
79 removal (80-100 GeV/#) - 1 0:
T removal (9-11 GeV/c?) 0 0
J/ removal (2.9-3.3 GeV/c?) 0 0

¢ Data sample: Inclusive muon and electron trigger sample.
(Muon Pr > 7 GeV/c, Electron Er > 9 GeV)

e Lepton selection: Gold lepton(Pr(p) > 10 GeV/c or
E7p(e) > 10 GeV) and 2(or more) ordinary leptons
(muon Pr > 4 GeV/c, electron Er > 5 GeV)

e Event topology cut: lepton isolation, dR(LL), sum of lep'bon
charge, require (u*p~) or (e*e™) pair.
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MSSM Parameters

tan B (= v2/v;) Ratio of vacuum expectation values (= 4)

M(H?*) Higgs boson mass (= 500 GeV/c?)

7! Higgsino mass (= —300, —350, —400, —450 GeV)
M(G) Gluino mass (= 140, 160, 180, 200 GeV/c2)
M(§) Squark mass (= 1.2 x M(3) )

M (Z), M(D) Slepton and sneutoline masses under GUT hypothe
M(2;)* = M(§)® — 0.73 M{(G) — 0.27 M(Z%? cos
M(£r)* = M(G)* — 0.78 M(§f — 0.23 M(Z")¥ cos
M(ip)? = M(G)? — 0.73 M(gf + 0.5 B2 cossZ

M (top) - Top quark mass (= 160 GeV/c?)

Monte Carlo Program
ISAJET V7.02 with SUSY Generator of Baer et al.

o Generator for fundamental processes in the MSSM

o s and ¢-channel graphs of ¥¥x3 production

¢ a3 = 0.120 (from the 1993 lepton-photon symposiumy)
o CTEQIM structure function |

a0
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Process eee ecp eup | ppp
/
Trigger 1 EM > 20 EM> 7. u>5GN|| EM>7, 4>5 1p>1s
or or %l or or
2 EM > 10 2EM > 206eV/e || u> 15, 4> 10 2u>3
or or
_m..ivg.qu»c EM > 20, 1 > 20
Offline 3e's,>7 1p>10 1u>10 eus>S
Selection +pr>10 +1e>10 +1e>10 +muy>8
+1e>7 +1u>$
+ muu > S

JLdt

(14.8+ 1.8)pb~!

(15.2+ 1.8)pb™!

(15.2+ 1.8)pb™"

(5.0+0.6)pb~!

Result O events - \%\\\ \\\\\\\ O events 0 events

g N\..c«\ .\
Eet. Bkg. < 1.1 events < 0.5 events < 0.5 events < 0.2 events
(PRELIM.)

Table 1: Required trigger, offline selection criteria, mu»annw,»& lu
and estimated backgrounds for the four trilepton

is preliminary.

combinations.

minosity, number of events passing selection
The background estimate for each channel

23
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Assessorat
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Publique

Results and Perspectives in Particle Physics

PRELIMINARY PROGRAMME
(March 6, 1994)

Monday, Mazrch 7

8.30-11.30
I - ASTROPHYSICS AND COSMOLOGY

I.1  Solar Neutrino Data (Till Kirsten, Heidelberg)

12  High Energy Neutrino Sources (Venia Berezinsky, Gran Sasso)

I3  Cosmic Ray Experiments (Alan Watson, Leeds)

14  The RELIC Search for Cosmic Background (Mikhail V. Sazhin, Moscow)

16.30-19.30

16  Brown Dwarfs (Alvaro De Rujula, CERN)

L7  Cosmic Microwave Background and Structure of the Universe (Nicola
Vittorio, Roma II) ~

1.8 OMEGA: Proposal for a Spherical Gravitational Wave Detector (Eugenio
Coccia, Roma II)

IT - NEUTRINO PHYSICS AND CP VIOLATION

.1  Neutrino Oscillation Experiments (Henry T. Wong, CERN)
.2 The Bugey Neutrino Oscillation Experiment (Elemer Nagy, Marseille)

Tuesday, March 8

8.30-11.30
I - NEUTRINO PHYSICS AND CP VIOLATION

I3 Neutrino Masses (Francois Vannucci, LPNHE)

[.4 CP Violation in B-Decays (Icaros Bigi, Notre Dame/CERN)

.5 T/CP/CPT Violation Searches at CPLEAR (Anne Ealet, Marseille)

IL6 Neutrino Radiation in Strong External Fields (Karen A. Ter-Matirosyan,
ITEP)

1T - STRUCTURE FUNCTIONS

1 Polarized Structure Functions (Ricardo Piegaia, Yale) -
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16.30-19.30

IIT'- STRUCTURE FUNCTIONS

1.2
I11.3
I11.4
L5

F; and High Q2 Physics at HERA (David Newton, Lancaster )

Jet and Direct Photon production at CDF/DO0 (Bernard Pope, Michigan)
Low-x Structure Functions (Stefano Catani, Firenze) '
Drell-Yan Production on Protons and Neutrons (Bruno Alessandro,
Torino)

IV - ELECTROWEAK PHYSICS

V.1
Iv.2

CP Violation Tests in Tau/Top Processes (Charles A. Nelson, SUNY)
High Precision Luminosity Measurement at OPAL (Julie Hart, CERN)

Wednesday, March 9

8.30-11.30

IV - ELECTROWEAK PHYSICS

IV.3

IV.4
IV.5
IV.6
Iv.7
IvV.8

16.30-19.30

New ARGUS and CLEO Results on Tau Lepton and Charm (Michael
Danilov, ITEP)

Beauty Decays (Jim Smith, Colorado)

Beauty Production in Zo Decays (Sijbrand De Jong, CERN)

Electroweak Results at LEP (Michael Koratzinos, Oslo)

Electroweak Studies at CDF/DO (Yves Ducros, Saclay)

Updated Electroweak Parameters and Physics Beyond the Standard Model
(Riccardo Barbieri, Pisa)

V - HADRON PHYSICS

< << <<
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n

Low - Q2 Physics at HERA (Riccardo Brugnera, Padova)
Understanding Total Hadronic Cross-Sections (Andre’ Martin, CERN)
QCD Physics at LEP (Demetris Pandoulas, Aachen)

Hadro and Photo-Production of Charmed Hadrons (Gianpaolo Bellini,
Milano)

Studies of Jet Parameters at CDF/D0 (Anwar Bhatti, Rockefeller)

Thursday, March 10

8.30-11.30

VI - HEAVY FLAVOURS

\29!
V1.2
V1.3
V1.4
VL5
V1.6

Heavy Flavour Production (Jack Smith, Stony Brook)

Exclusive B-Physics at CDF/DO (Johnatan Lewis, FNAL)
Inclusive B-Physics at CDF/DO0 (Andrzej Zieminski, Indiana)
Beauty Lifetime and Mixing at LEP(André Roussarie, Saclay)

A New Measurement of the B°s Mass (Yannick Arnoud, Saclay)
Top Search with DO (Roger Dixon, Fermilab)

YN



16.30-19.30

VII - ROUND TABLE "The Future of Supercollider Physics in the Post-SSC Era”
Michael Danilov (ITEP), Roger Dixon (Fermilab), Walter
Hoogland (CERN), Sachio Kamamiya (Tokyo), Luciano Maiani
(Roma), Martin Perl (SLAC),Volker Sorgel (Heidelberg).

Friday, Marceh 11

8.30-11.30
VIII - SEARCHING FOR NEW PHENOMENA

VIIL.1 CP Violation in CPT-Invariant and CPT-Noninvariant Worlds (Eugene
Shabalin, ITEP)

VIIL.2 Low Energy Bremmshahlung of Ultra Relativistic Particles (Martin Perl,
SLAQ)

VIIL.3 Higgs Search at LEP (Jean-Paul Martin, Lyon)

VIIL4 New Particle and SUSY Searches (Lee Lueking, FNAL)

VIIL5 SUSY Particles (Pran Nath , Northeastern/CERN)

16.30-19.30
IX - PROSPECTS AT FUTURE FACILITIES

IX.1 The PEP Il Asymmetric B-Factory Program (David Leith, SLAC)

IX2 Physics Prospects with CLEO (Ritchie Patterson, Cornell)

IX.3 Physics at the Next e+e- Linear Collider (Peter Zerwas, DESY)

IX4 On a Possible Breakdown of QFT at LHC (Nicola Khuri, Rockefeller)

IX5 On a Possible Breakdown of Perturbation Theory (Adrian Patrascioiu,
Arizona)

IX.6 Physics Prospects at LHC (Peter Jenni, CERN)

Saturday, Mazch 12

8.30-11.30
X - OUTLOOK
X.1  Supercollider Physics (Chris Quigg, FNAL)

X.2  Supergravity (Sergio Ferrara, CERN) ‘
X.3  Energy Amplification Driven by a High Energy Particle Beam (Carlo Rubbia, CERN)



