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Tevatron PheomenéTog

% SUSY particles are pair-produoed

-..__.ASSUMPTION: R-PARITY CONSERVATION .

Squarks, gluinos strongly produced
cascade —- charginos, neutralinos,
final state includes 2 LSP’s

s Charginos, neutralinos weakly [

cascade decays

final state includes 2 LSP’s

3 lighter top squark mass lighter than top?
if also lighter than lightest chargino |
and W +LSP, 100% BF —> ¢+ LSP

3= Proportion of leptonic final states depends
on slepton masses relative to chargmo &
neutralino masses
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Tevatron Strategies

Search topologies:
e squark/gluino
multi jets + missing E;
dilepton + = 2 jets + missing E;
(SUSY baryon decays) ¥+ ERAiner
e top squark
2 jets + missing E;
(lepton + jets + missing E; )

e chargino/neutralino

3'Ieptons +missing E;
e charged Higgs .
T + jets + missing E;

\\)\)




"~ Tot. cross section 80mb -

Backgrounds! :

Normal Events have few jets
Few Events have lots of jets

Few events have leptons
(few 10”-4,rejection of jets)

--> Missing E T Spectrum

CRch—L '
— Resolution o CUT MRousd 13’
Di1RECT
— Mlsmeasurement
o EewcrK

— Misassignment of Vertex (MI)  VeRTex.

Expected Signals... ~1 pb
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Higgs Limits
N VA . S
1‘1‘? P%SQQ%C nggs L

Mass greater than 73.5 GeV

‘Dcfb o Associated Production ™ )‘[L_,, -
Xsec* BR LT 50 - 10 pb, 95% CL

co- « Charged Higgs
M=u > 130 GeV, Large tan Beta




Associated nggs Productlon

; Analysis: require W --> ev or uv;
>z 2 jets, Nl < 2, E;> 15 GeV
L. . ...____Soft —
Counting experiment: observe 27 evts, Calculate
25 + - 3 frombkgs
Dijet mass fits (using SM H® MC for signal template)

Tagged Analyées, Cl’os‘s'. Section Resuﬁs ‘ ,.‘ .
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Charged Higgs Search
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DO tﬁlepton search:

Chargino/Neutralino Seaiches

DZero Preliminory -
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Squark and Gluino Searcﬁes

Model framework: SUGRA-inspired MSSM

-CDF- jets + missing Et - 1992-93 data (19 pb!) ).
DO jets + missing Et - 1992-93 data (7 pb) -
CDF 2 lepton + 2 jets + missing Et - 1994-95 data (81 pb!)
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Squark and Glumo Searcheda
| Model framework: consistent SUGRAa T
1 ~ DO0-2electron + 2 jets ¥ mussmg Et - 1994-95:3@@31)’6})
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Squark and Gluino Sedrches
Model framework: consistent SUGRA
DO 2 electron + 2 jets + missing Et - 1994-95 data (93 pb!)
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Top Squark Searcha;‘@ .-

DO top squark search: 2 jets + missing Et
— 3 candidates;bkg=3:5 12T
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Events/4 GeV

' CDF diphoton.+ missi

ExaR Ly

CDF Preliminary
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~ Diphoton Candidates
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[E7>25 GeV, n'1<1.0

~4-vy Data (85 pb™")
— Z°—>e'*e” Events

......

(Norm to number o}ﬂc:r?audotei)’*“r -
-- Lighl Gravitino SUSY = yy+X

(Ambrosanio et al. hep—ph/ 9605398)

Underlying Event Correction = 1.0

APy > 10°
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i DO diphoton + missing E search
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at the Fenmlab Tevatron and CERN LEP colliders
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Search for supersymmetry thh a light ;ravntino
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DO diphoton + mlssmg E

* Slepton and Neutralino Limits
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neutralino pairs, 60 GeV/c?
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Kane et al. preferred range
(light nevtralino scenarvo )
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TeVatron Prospeéts

“~ < Run2,Start1999 -
2 TeV

Detector Upgrades
Better Coverage
Better Vertex Tagging

2fb"-1
. TeV 33, 2003-2006 ? -
2 TeV | R wcf::-f‘ﬁ-ro P
Detector Upgrades

10 - 30 fb"-1
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Tevatron Higgs
Prospects

AME
i A

e Ass0c1ated ‘WH Production wu=sese
H--> b-bbar , double vertex tag

« 5 fbA-1 M H< 80GeV.
« 10fb*-1 M _H< 100 GeV

. 251 M H< 120 GeV

Issues Di-Jet Mass resolution
including gluon radiation

Analysis Optimization




70
1 60 ¢

40

0 F i
20 i‘ ;
i 10 & 3
. E ;
150 ° o 00 . 150
Jet Moss (GeV) Two Jet Ma' s-. ReeV)
T e
. looGe.\ﬁ 70 '
¥4 100 CeV Higgs 60
50
40
30
20
3 10
09" 50 00 150 20 50 100 150

Two Jet Mass (GeV) Two Jet Mass (éeV)

Figure 5.12: The signal+background mass distributions for the WH process
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