Disclaimer

This note has not been internally reviewed by the D@
Collaboration. Results or plots contained in this note were only
intended for internal documentation by the authors of the note
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.



Q1 s

=?a\//"ew -
;:U S Y fwroﬂe; al D¢

C/o«f Kee J_um?

J'/U/Uf 4 Slx‘hj Breok

June >, 199¢
DE cot. Mot
hers.; bab

SN ——

e RTINS ST
PP SO I SO ST TAT IR AR - SO



®© af,éimé

. SLSY

o MSSM
a f‘DQ‘RA /\qu(‘ra> MsSM

0 L;(,’{'Z fUKT (oavchey aT DQS
? f‘%ark /é&«zm Searcleg
o Chergine [ VowheLine  Searches

0 70/9 fgumk Sea rcbeg
9 (GVLCZ‘/{}O'%{ 4‘»»; Z'wfarz Oafﬁmk



o § s 1
L«;ﬂﬂ/:’ ,ycm‘)yze— ):;

= Dyovides Commeclion betean bosany o ferio
— Pre dicks ”fufevlpa'f ner" /éy 2acd, Known perfick
= a 4/wz‘;m 47%.«,“7&7 : /‘«a/zf. 9 Ml infeymaf Sy,
—> ;‘upruz‘ ney S bhove Samt aferned Q. F¢
o Same aafﬁ;m.do,c
o Calealable Crosy—§aeliong
o Cadenteble docay redes

== tmfroducas New mdﬁfl}caﬂ?uz_ Q.zéﬁ,”(f?-/mrﬁ“
+/ 3% ((‘ho)’()uaé ‘ k’)w«)'l«— P&Y}T rcleg
—/ 7‘1:)2 ‘(_{‘US>’" {M./T'zcﬁej
"% Q—pm)ﬁg 4 45}6«»49,\2 Ao be Cm{ﬂl/(}ﬂ,‘&,
e é.iféfu,(’ J‘L.Va‘/fflm'med)’éa pa.v)(}u@e. (L SP)
o M(eﬁuz‘eﬁ? Stable




e —— —
(obhad J‘a./wffmue,ﬁ? ﬂACé%/pﬁéfée; /(;,Maokj/)' 5

= s Luss ?«aémﬂ‘a >/'quemc9. Pro/ola«m'
1 ¢p-called Trme %“wu}m? Pwlyﬁzm"_ with The

eﬂamwz‘m? Seelay magy ares r'm—j fmn vad;ative
ﬂoof corraclions in the $M. ( forsion Loops are
mow camcol ed b; boson Loops )

—> prvides dark maifor CamdideTe (the L5P)
7{,7 /?-/ogrb‘f? cnfnru}m;, mu>zls

= pruidsc SUST GUT Modeds (e3. Sosy S06)
2haT art G faad w/ Ths I.K/Lzrr'qu‘ea‘;fd
profen 1:7‘nx;m Lo T

= L«»;]‘;o.g 7‘1u uU)/SM(z)/ So@d) @“/15 S
T~ 6% GaV v SOSY SO6) FUGRA meded
confesfand W/ The LEP Mﬁa(a)z.’)nzm,’(g ?TI\).
rum'k}a»)’ 9 c.u.fz;w} con( famts

= sus Y ar sTidl He mo(l affreclive Colea.Scand
N He SM



————

3 7%,2 Mwméma/( 5‘w¢zy§wmwzﬂ‘ru ﬂf&‘ﬂ\:&dr’cl
(MESM)

Mo sel

= ﬂufzy;fm%aﬂtna Lxdew Sron ﬂ f‘/"{ u/fewzo?' mw/)afm,(

=) Adds Secons H}//s Aol Lo

Standard Model States SUSY Partners
Particle name Symbol | Sparticie name Symbol
quark q squark dr, qr
lepton r slepton i1, Ir
neutrino v sneutrino v
gluon g giuino g
charged Higgs H* (X1
charged weak boson | W= chargino W; i=1,2
light Higgs h
heavy Higgs H j F °1
pseudoscalar Higgs A neutralino Z; i=1,2,3,4
neutral weak boson Z°
photon ~
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General
Search Strategy

+ Experimental Signature:
- LSP does not interact — produces ME
— Multiple jets (3 or more)
- No leptons

<+ Major Backgrounds:

- Missing E; from W and Z + jets
e W—oev, uv, tv
e Z— vv,uu, 11
+ Reject leptons to remove these

- Missing E; from mismeasured QCD

multijets

¢ Demand large Missing E
+ Reject jet-Missing E correlation
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Analysis Results

trigger/offline 9625
filter
single interaction 3730
MET > 75 GeV 107
3 jets Er > 25 GeV 47
leading jet not in 45
ICR
reject jet- MET 30
correlation
reject electrons & 25
Muons
reject noise jets 17
scan: 1 cosmic 14
muon, 2 vertex —

€Irrors
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Backgrounds

» W/Z + jets:
- analyzed with VECBOS/ISAJET generator,
GEANT-based detector simulation
- total of 18.1+1.9 [+7.6/-7.1] events expected
- Dominant backgrounds
¢ W — pv (5.5 events) /
¢ Z — vv (5.0 events) 3 + 2,3 )‘Js
¢ W — 1v (4.3 events)
¢ W — ev (2.5 events)
¢ all others (0.8 events)

% QCD with “fake” ME;
- analyzed from low E; jet triggers
— total of 0.42+0.37 events

& Combined total of 18.5 £1.9[+7.6/-7.1]
events expected N

+ Number of events in data (14)
consistent with SM - no excess seen
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Preliminary
Mass Limits

Leading order cross section from Baer,
et al. |

Varied scale for o, and factorization
from 45§ to §/4; variation in mass limit
~10 GeV

SUSY-GUTs generally have either

- squark mass > gluino mass or
- squark mass =~ gluino mass

For heavy squarks, we find
Mn0> 157 GeV @ 95% CL

For equal masses, we find

m> 218 GeV @95% CL
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Data Sample

- Triggers: Jet Miss, Jet_3_Miss, Missing_Et

SSY Stream Reco 11 (all triggers) 24 847
Remove Bad Runs, require triggers 8,666
Multiple Interaction Tool < 2 3,348
Energy Corrections: None Cafix
Clean Jets: ET =20 GeV, Ihl<3.5
Hot Cell Fraction > 10% 3,077 3,022
#CellsE>1GeV=#1or?2 2,897 2,677
Coarse Hadronic Fraction < 40% 2,773 2,530
- ICD Fraction < 50% 1,772 1,571
5% < EM Fraction < 90% 1,767 1,561
Clean missing E;
All Jets:
/32 < | Opissing 7 ~ Pers | < 31/32
- 1,262 1,019
¥ = [ (T-Ady)’ + Ad,* ) V2 > 0.5 901 735
missing E; > 45 GeV * [ #125 19
TdorSjets” 8 (132

| 47'6 7‘0)-77\

These events have not all been PICKed!

% Jalorme s
S

3 or more J‘b/tg
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Data and Weok Physics Backgrounds

J’E’ 100 o
‘1>’ - O Coliider Dato SUSY Caondidates
L - A W and Z Vecbos Monte Carlo
o W — ev+ 4jets
80 - W — uv + 4 jets
- a W —> 17y + 4 jets
- Z —> vy + 3 jets
- Z —> pu+ 3jets
60 |- |

" Jet and f, Corrections
. Jet £, > 20 GeV R=0.5

|
4‘0 = .
| /l/ xS cond i date e Ty
a
[
g ' r
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QCD Background Estimate
QCD Group's Ntuples (Freedy Nang)

QCD Jet_Min Triggg{

Runs 51423 - 65981

Integrated L = 8.7 nb™

254,337 events

Reco 10.x

Jet Energy Corrected

Missing Et corrected with jet energy corrections

| S S L SR SR W

Same cuts applied to sample as with data, except:

) cone size R=0.7
» Number of cells in jet not available
) Mitool » number of CD vertices found

After all cuts (except missing Et) 222 events left
These events have not all been PICKed!

Integrate missing Et distribution, fit to exponential
missing Et - cutoff € [5,30]
Nocp = P! 7P 7% x = missing Et - cutoff

pl =591 £0.65 p2=-0.176 = 0.047 GeV™

Missing Et > 45 GeV

Expect 192 QCD events in SUSY Data Sample!

Expect 1 QCD event for Missing Et cut of 75 GeV
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(SUGRA) MSSM

Mass Correlations
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172- Signal

Production — p pbar collisions

Decays (dominant)

I, g
W ~ , v, q
—~ ‘ LV, = ~
W, i vv_<
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. Z, (v, I, E
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%« % 3F — 31 strongly depends on Masses
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W, Z, production cross section vs. W, mass
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W, /Z, kinematics

mass(W,) = 65 GeV
TR

(ISASUSY Monte Carlo generator)
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2 electrons, 1 muon

Z triggered
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W,/ Zy — ppp channel

e DATA

Subset from collider run Ia
[ Ldt =5.0£0.6 pb~!

e TRIGGERS

1 muon - p; > 15 GeV/c, |n| < 1.7
9 muons - p; > 3 GeV/c, || < 1.7

e OFFLINE CUTS

3 muons - p; > 5 GeV/c, |n| < 1.7
AR from a muon to any jet, electron, or photon > 0.4
mass of pp pairs > 5 GeV (eliminate J/¥ background)

e RESULT

7 events pass cuts

these events scanned - all rejected

no events remain

preliminary background estimate < 0.2 events



W / Z, —> eee channel

e DATA

ALL physics stream
JLdt=14.8+1.8 pb~!

¢ TRIGGERS

1 EM object - py > 20 GeV/c
2 EM objcts - p > 10 GeV/c

e OFFLINE CUTS

3 electrons - p; > 7 GeV/c, |n| < 2.4
missing E;, > 10 GeV/c

e RESULT

no events remain
R

preliminary background estimate < 1.1 events

SoSebe



W1/ Zy — ep channel

e DATA

EXPRESS stream - top ep selection
[Ldt=15.2+1.8 pb™!

« TRIGGERS
1 EM object - py > 7 GeV/c, and
1 muon - p; > 5 GeV/c, |n| < 2.4
1 muon - py > 15 GeV/c, |n| < 1.7 and

9 muons - p; > 10 GeV/c, |nf < 1.7
1 EM object - p > 20 GeV/c, missing E; > 20 GeV/c

e OFFLINE CUTS

1 electron - pr > 10 GeV/c, |n| < 2.4
1 muon - p; > 10 GeV/c, |n| < 1.7

second muon - p; > 5 GeV/c, In| < 1.7
mass of pp pairs > 5 GeV (eliminate J/¥ background)

AR from a muon to any jet, electron, or photon > 0.4

¢ RESULT

no events remain
preliminary background estimate < 0.5 events
L]

S o)’»zéac

\i2
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W./Zy — eeu channel

e DATA

EXPRESS stream - top ey selection
JLdt =15.2+1.8 pb~!

e TRIGGERS

1 EM object - py > 7 GeV/c, and
1 muon - p; > 5 GeV/c, |n| < 2.4
2 EM objects - p; > 20 GeV/c
1 EM object - p, > 20 GeV/c, missing E, > 20 GeV/c

e OFFLINE CUTS

1 electron - p; > 10 GeV/c, |n| < 2.4
second electron - p; > 5 GeV/c, |n| < 1.7
1 muon - p; > 10 GeV/c, |n| < 1.7

AR from a muon to any jet, electron, or photon > 0.4

¢ RESULT

one event remains
preliminary background estimate < 0.5 events
L T

e TR EE Ty L e v e
e e T :
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FIG. 2. We have shown the cross sections for the production
of top-quark and top-squark pairs at the Tevatron. In our com-
putation we have used the Duke-Owen structure functions (set
1) with As=0.14 GeV for five flavors, and have taken Q2=%.
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