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g−2 and New Physics

aE821
µ

− aSM
µ
(e+e−) = (27.8± 8)× 10−10 (3.5σ) → Used here

aSM
µ
(τ) = (18.6± 8)× 10−10 (2.3σ)

Z. Zhang, Nucl.Phys. B Proceedings Supplement 00 (2013)
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• τ result converges to e+e− once ρ− γ mixing

is included
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• Experimental uncertainty ∼ theoretical

uncertainty

• g−2 is one of the few experimental

motivations for BSM physics

Z. Zhang, Nucl.Phys. B Proceedings Supplement 00 (2013)
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• A number of constrained SUSY scenarios are

already excluded by g−2 (CMSSM, NUHM1)

Z. Zhang, Nucl.Phys. B Proceedings Supplement 00 (2013)

What is the status of g−2 in the (unconstrained) MSSM?
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g−2 in the MSSM

• Main MSSM contributions:
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◮ mLSP . 530 GeV (670 GeV) at 1σ (2σ)

g−2 by itself does not guarantee a

visible spectrum at the LHC-Run I
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g−2 in the MSSM

• Correlation with flavor observables:
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Dark Matter Constraints: Planck

• From Planck: ΩDMh
2 = 0.1199± 0.0027

◮ Ω
χ̃
0
1
h2 < 0.12
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Dark Matter Constraints: Xe100
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LHC Constraints: M2 = 2M1 case

• For simplicity we take M2 = 2M1 (no Wino LSP, small W̃ contribution to aµ)

• No strong sector constraints (mg̃ = 1.5 TeV and mq̃ = 2 TeV)

• Degenerate sleptons (but ml̃L
6= ml̃R

)

• ∼ 15 LHC analyses for EW gauginos and sleptons

• Constraints on simplified models are implemented through SmodelS*

*(see pseudo-W. Waltenberger’s talk on SmodelS)
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LHC Constraints: M2 = 2M1 case

• Why are the LHC constraints “weak”?
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Future Prospects

• Two new experiments are planned (2016-):

◮ JPARC (Japan)

◮ Muon g-2 (Fermilab)

→ ∆aµ ∼ 1.5× 10−10
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• Xe1T will exclude all the H̃ and most of the B̃ solutions (2015-)
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Future Prospects

• Indirect Detection constraints start to exclude W̃ LSP

• Collider searches are complementary:

◮ Light B̃,W̃ (m
χ̃
0
1
. 350 GeV)

◮ Challenging scenarios (compressed spectra, τ̃ dominated signal)
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◮ Challenging scenarios (compressed spectra, τ̃ dominated signal)

Xe1T+LHC-Run II will likely test the MSSM solution to g−2

• Possible caveats:

◮ Non-thermal DM scenarios are possible → only collider searches apply

(see S. Iwamoto’s talk)

◮ Fine-tuned MSSM: heavy 3rd generation squarks → no flavor constraints

In these cases non-compressed scenarios are possible and more easily testable...

...but it will be much more difficult to fully test the MSSM as a solution to g−2 at the

Run II
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Grazie!
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