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Search in Jets + METSearch in Jets + MET
Why?
At a hadron collider, squarks and gluinos

are copiously produced                
(strong coupling to partons)

Decay in chains to pairs of invisible LSP 
(R Parity conservation)

chains give rise to quark or gluon jets
LSPs (DM candidate) → missing Et

By looking for energetic jets and large 
MET, push sensitivity to higher 
squark, gluino masses

larger mass gaps above LSP
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D0 DetectorD0 Detector
for this analysisfor this analysis

Calorimeter:
triggers:   MET + (2 non back to back jets, or 3 j)
analysis:

2 central jets in  |η| < .8
new: additional jets |η| < 2.5

greatly increases efficiency
Tracking confirmation of jets:

identify good jets by associating w/ tracks
verify that using correct primary vertex

critical for killing QCD background

Veto on isolated em cluster, mu (kills W, Z + jets)
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mSUGRAmSUGRA points for 3 subpoints for 3 sub--analysesanalyses

Optimized for these processes, but

efficiency includes all cascade decays
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Δφ < 165º

Update from L=.31

Δφ > 40-50º

Data sample and CutsData sample and Cuts
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QCD rejection exampleQCD rejection example
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““DijetDijet”” before HT, MET cutsbefore HT, MET cuts

QCD Excess
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How the 3 analyses are used:How the 3 analyses are used:
1) The benchmark mSUGRA point for each

chosen in region not yet excluded by jets + MET search
defines efficiency of signal  

2) Use MC at mSUGRA point to choose Ht, MET cut: 
lowest expected signal cross section limit if no signal

3)    Then perform each analysis on data

4)    Combine at end 
taking into account overlaps, correlations
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Final CutsFinal Cuts

HT MET
Dijet 300   225
3j 400   150
Gluino 300   100

After all cuts except Ht
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Results: No Excess (Drat!)Results: No Excess (Drat!)
Smax (CLs @ 95%)

7.8

8.1

21.3
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Uncertainties in SignalUncertainties in Signal

We Treat Conservatively: min, max signal as band

Q = Mq or Mg
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From From ““dijetdijet”” Cross Section to Mass LimitsCross Section to Mass Limits

(95%)
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nominal

CDF has an update (L=.37 here)

Lep II 
slepton, 
chargino
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Mass LimitsMass Limits

* from red circles on previous plots* from red circles on previous plots

*
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Lep Chargino

Lep
Slepton

D0 jet met

Mq = 600

Mg = 600

450

450

mSUGRA plane

Along our limit line, LSP mass 67 → 43 as 
mo 25 → 500; low mass disfavored
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LEP II

Higgs excl

chargino

IF you take mSUGRA completely seriously…
But: LEP insensitive to direct gluino production

No direct squark search beyond 100 GeV
Higgs exclusion most sensitive to model details

And: do you really believe only 2 masses define the model?

Sq Gl

600
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SummarySummary
Most sensitive search for jets + MET 

√s = 1.96 TeV, L = .96/fb
No excess.  Limits move ~ 50 GeV

better than L= .3 →.96 : jet acceptance

For details see
http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/NP/N50/N50.pdf

For  mSUGRA tan β = 3 

Ao = 0, μ < 0
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BackupBackup
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Combo #
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Mass Limits: the other casesMass Limits: the other cases

Wider band on signal cross section   
because gluons essential
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