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Experimental uncertainty ~ theoretical
uncertainty

g-2 is one of the few experimental
motivations for BSM physics

A number of constrained SUSY scenarios are
already excluded by g—2 (CMSSM, NUHM1)
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What is the status of g-2 in the (unconstrained) MSSM?
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® g-2 in the MSSM
@ Dark Matter Constraints
@ LHC Constraints

@ Future Prospects
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» No dependence on the strong sector

» Only depends on the EW gaugino and
slepton sectors:
ty M1, M2, mg, g, tan g
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~0 3
» No dependence on the strong sector General scan (%, LSP):

» Only depends on the EW gaugino and
slepton sectors:
w, M1, M2, mp, ., tan 8

» msp < 530 GeV (670 GeV) at 1o (20)
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» Only depends on the EW gaugino and
slepton sectors:
w, M1, M2, mp, ., tan 8

» msp < 530 GeV (670 GeV) at 1o (20)

g-2 by itself does not guarantee a T
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g-2 in the MSSM

® Correlation with flavor observables:
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1

Andre Lessa (USP - Sao Paulo) ay, in the MSSM SUSY13 5/12



Dark Matter Constraints: Planck

® From Planck: Qpyh? = 0.1199 4+ 0.0027

> Qoh? < 0.12
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Dark Matter Constraints: Planck

® From Planck: Qpyh? = 0.1199 + 0.0027
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» Well known solutions: higgsino LSP, wino LSP, slepton-coannihilation...

» In particular, the higgsino solution (§3 ~ A):
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Dark Matter Constraints: Xe100
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LHC Constraints: M, = 1 case

For simplicity we take M, = 2M; (no Wino LSP, small W contribution to a,,)
No strong sector constraints (mg = 1.5 TeV and mg = 2 TeV)
Degenerate sleptons (but m; # my )

~ 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: M, — 2M; case

® Why are the LHC constraints “weak”?
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® Why are the LHC constraints “weak”?
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* Small (Higgsino) production cross-sections
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LHC Constraints: M, — 2M; case

® Why are the LHC constraints “weak”?
® DM — Higgsino ¥? or ¥ coannihilation
» Higgsino ¥°:
* Compressed spectra (m_.+ ~ m_o ~ M.o)
X1 X2 X1
* Small (Higgsino) production cross-sections
» 7 coannihilation:
* Compressed spectra (mz >~ m

* T-dominated signal
* Light Bino solutions can be indirectly probed by g decays (if M3 = 6M1)

)

b
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LHC Constraints: M, — 2M; case

® Why are the LHC constraints “weak”?
® DM — Higgsino X? or 7 coannihilation
» Higgsino ¥°:
* Compressed spectra (mfﬁi ~ mig ~ mi‘{)
* Small (Higgsino) production cross-sections
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* Compressed spectra (ms ~ mi?)
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* Light Bino solutions can be indirectly probed by g decays (if M3 = 6M1)
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Future Prospects

® Two new experiments are planned (2016-):
» JPARC (Japan)
» Muon g-2 (Fermilab)
— Aa, ~15x1071°
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Future Prospects

@ Indirect Detection constraints start to exclude W LSP

® Collider searches are complementary:
» Light B,W (mgo < 350 GeV)

» Challenging scenarios (compressed spectra, ¥ dominated signal)
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» Fine-tuned MSSM: heavy 3rd generation squarks — no flavor constraints
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Future Prospects

@ Indirect Detection constraints start to exclude W LSP

® Collider searches are complementary:
» Light B,W (mgo < 350 GeV)

» Challenging scenarios (compressed spectra, ¥ dominated signal)
XelT+LHC-Run Il will likely test the MSSM solution to g-2

® Possible caveats:

» Non-thermal DM scenarios are possible — only collider searches apply
(see S. lwamoto’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 Il
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