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Squarks and gluinos production

Possible decays    
(among others)

Pair production in mSUGRA
R-parity is conserved

Lightest neutralino �1
� is the LSP

tan(�)=3, A= �, �<�
Topology: jets + missing energy (MET)

3 analyses for 3 signal benchmarks:
Low m�: m(q)<m(g)

m�=25, m1/2=165

At least 2 jets

� “dijet” analysis

Intermediate m�:

m(q) = m(g)

m�=188, m1/2=145

At least 3 jets

� “3-jet” analysis

High m�: m(q)>m(g)

m�=500 , m1/2=100

At least 4 jets

� “gluino” analysis

~~ ~ ~
~ ~
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“dijet” analysis

QCD

“dijet” analysisR
ej
ec
te
d

mq=375, mg=416~ ~

Common part for the 3 analyses
All RunII data: L = 0.96 fb-1

Main backgrounds: Z���, tt, W+jets
After all the selections cuts QCD is 
negligible

Triggers:
A trigger for acoplanar dijet+MET

A trigger for multijet+MET

2 acoplanar (�	<165º) jets with:
Et>35GeV, 

|
|<0.8 

confirmed by tracks

MET>75GeV

MET isolated from jets

Electron and muon veto
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Final cuts

Optimization of final cuts : MET and HT = � ET(jets)

“dijet” : MET > 225GeV, HT>300GeV

“3-jets” : MET > 150GeV, HT>400GeV

“gluino” : MET > 100GeV, HT>300GeV

No excess observed:

data background

“dijet” : 5 7.5 ±1.1 (stat) +1.3 -1.0 (syst)

“3-jets” : 6 6.1 ±0.4(stat) +1.3 -1.2 (syst)

“gluino” : 34 33.4 ±0.8(stat) +5.6 -4.9(syst)

� the 3 analysis are combined

“3-jets” analysis
mq= 380, mg= 380~ ~

Cut at 
400 GeV
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Systematic uncertainties

Signal cross sections uncertainties:
Using the 41 CTEQ6.1M PDF sets

Lack of knowledge about gluon at high-x
is responsible for the main uncertainties

Dijet event with largest 
MET = 368GeV

Main systematic uncertainties:
Background cross sections: 15%

Jet Energy Scale: 6 to 17%

Track confirmation: 5%

Luminosity: 6.1%

PDF on signal acceptance : 6%



Samuel  Calvet 6Young Scientist Forum, XLIIth Rencontres de Moriond

Limits

pdf effect combined quadratically 
with effect of the renormalization and 
factorization scales (� = Q/2, Q,  2Q)

750

600
450

300
150
150

300

450

600

Gluino iso-mass Squark iso-mass

Using minimal cross-section:
M(g) > 289 GeV

M(q) > 375 GeV

If M(g) = M(q)  

then M(g), M(q) > 383 GeV

~
~

~ ~
~ ~

LEP

LEP
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Susy searches in jets+MET topologies at DØ
Supersymmetry searches recently published with ~300 pb-1

are continued with 1 fb-1

s-bottom 

PRL 97  171806 (2006)

s-top 

PLB 645,119  (2007)

New search in progress: gluino � b + s-bottom (�4 b-jets+MET)
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Backup
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Combining the analyses

The 3 analyses are combined
7 independent event selections

Good agreement between data and 

Standard Model expectations

Systematic uncertainties are re-computed for 
each combinations

gluino 3-jets

dijet
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