
Several topics:

1.WZ+MET  (arXiv:1201.5383)

2. Wh+MET  (arXiv:1201:2949)

3. natural SUSY:  the new paradigm (arXiv:1203.5539)

Howie Baer
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Some recent LHC results

• m(sq)~m(gluino)>1.4 TeV

• m(sq)>>m(gluino); m(gl)>800 GeV

• mh~125? favors heavy squarks, large A0

But many theorists have long favored m(sq)>>10 TeV

Decoupling solution to SUSY flavor/CP problem;
suppress p-decay;

if linked to m(gravitino), solves gravitino problem 
for m(grav)>~5 TeV

2Wednesday, March 28, 2012



Suppose very heavy squarks: 
which sparticles are then 

produced at LHC8?

In models with gaugino mass unification, 
EWinos dominant for m(gluino)>500 GeV!
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What do they decay to?
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Single production process followed by 
simple decays to WZ+MET

HB, Barger, Kraml, Lessa, Sreethawong, Tata,
arXiv:1201.5383
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Codes used:
• Sparticle spectra: isajet

• Sparticle production: isajet, prospino

• Cascade decays: isajet

• Event generation: isajet

• Relic density, EWPO: isajet

• Toy detector: isajet

• 2->3, 2->4 processes: AlpGen/Pythia
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Trileptons with m(l+l-)~MZ
and mT(l,MET)>MW
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Simplified model analysis
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Z->l+l- and W-> qqbar
also possible
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At LHC14, also look at Wh+MET;
dicey, but can do with ~100-1000 fb^-1;

may extend LHC14 reach past gluino pair limit
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Natural SUSY

• Arkani-Hamed, Oct. 31 WG2 meeting

• Brust, Katz, Lawrence & Sundrum,  arXiv:1110.6670

• Essig, Izaguirre, Kaplan & Wacker, arXiv:110.6443

• Papucci, Ruderman & Weiler, arXiv:1110.6926

• King, Muhlleitner & Nevzorov, arXiv:1201:2671

• Larsen, Nomura & Roberts, arXiv:1202.6339

• Csaki, Randall & Terning, arXiv:1201.1293

• HB, Barger, Huang & Tata, 1203.5539 (this talk)

• notify me if your paper is missing: baer@nhn.ou.edu   :-)
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• EWSB relation:

• natural if each term comparable to MZ

1. decoupling sol’n to SUSY flavor/CP
2. lightest MSSM particle = higgsino

3. ~sub-TeV 3rd gen. squarks
4. evades LHC limits

Would be great to generate spectra top-down
preserving SUSY/GUT etc. connections
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Parameter space:
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Value of mh: 
tends to be 115-121 but can be as high as 124 GeV

BF(b->s gamma) also
very constraining
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Some benchmark points:
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• Light higgsinos with small mass gap very 
hard to see at LHC (HB, Barger, Huang, arXiv:1107:5581)

• May see light 3rd gen. squarks, but not easy
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Can convert benchmark points
into BM slopes or planes:
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ILC/CLIC:  a higgsino factory?

Maybe see also light 3rd generation 
squarks and sleptons
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Dark matter in Natural SUSY:
LMSSMP=higgsino;

underabundance of thermal higgsinos 
(by factor of ~16)

Some possibilities:
1. Add PQ sector so mixed axion/higgsino =CDM;

thermally produced axinos decay and augment
higgsino abundance

2. Add light (multi-TeV) moduli field;
production and late decay again augments higgsino 

abundance
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Higgsino abundance in
Natural SUSY with PQ sector
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muL! 8258.92 GeV
muR! 8258.92 GeV
mdL! 8258.92 GeV
mdR! 8258.92 GeV
meL! 8258.92 GeV
meR! 8258.92 GeV
mA! 1493.73 GeV

109 1010 1011 1012 1013 1014 1015 1016
10"11

10"8

10"5

10"2

101

104

10"11

10"8

10"5

10"2

101

104

fa !GeV"

#
Z$
1h
2

!m0, m1#2, A0, tanΒ, Μ, mt " ! !944.853 GeV, 947.447 GeV, "1143.850, 33.060, 150, 173.3 GeV"
BBN Allowed
BBN Excluded

#Z
$
1
h2

DM abundance may be either 
higgsino or axion dominated
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Conclusions:

• Models with large m(sq) and gaugino mass 
unification: W1Z2-> WZ+MET-> 3l+MET seems 
fruitful search channel for LHC8

• At LHC14, W1Z2-> Wh+MET alternative SUSY 
search channel; may extend LHC reach

• Natural SUSY (NS) models: new paradigm to 
replace mSUGRA/CMSSM

• NS hard to see at LHC but ILC is higgsino factory

• Dark matter compatible if MSSM augmented by 
multi-TeV moduli or PQ (axion) sector
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