I\VV. Low Energy Probes of SUSY
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How is SUSY broken? MSUSY'_'éMSM
* How viable is SUSY dark matter ?

* |s there enough SUSY CP violation to
account for the matter-antimatter
asymmetry?




High precision, low energy measurements
can probe new physics in the “desert”

Complementary to Z° pole

 LEP & SLD programs are complete
 Sensitivity to off Z° - resonance physics
 Precision is improving
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Weak decays B-decay
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Weak decays B-decay
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Weak decays B-decay
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Weak decays
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Other Inputs

1. Muon (g-2): Size of error bar crucial
2. W Mass:
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3. Superpartner Masses: Start analysis with collider
lower bounds and vary later



Muon g-2
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SUSY Muon g-2
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Muon g-2
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W Boson & Top Quark Masses

M,=91.1875 +/- 0.0021

5 )
Most precisely measured

Dominant uncertainties senmaamars "= PO o
SUSY, g
_OOO%N 0003 ‘;‘EVATF;ON Run-I —.;— :};;,02:. 3

175
2
M, [GeVicT]

M=178.0 +/- 2.7 +/- 3.3



SUSY theory must explain why no
SUSY particles yet seen

SUSY Breaking

~ 5 parameters
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SUSY Theory clashes with Experiment

SUSY Breaking
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CC (non) universality & the MSSM

Data appear to conflict with MSSM & models
having flavor-blind SUSY -breaking mediation

Possible reso

1. Mgy > TeV

utions:

LANSCE, NIST, SNS...

New 1deas
needed !

SUSY irrelevant to low
energy observables

2. Hadronic effects in SM

predictions

3. Something 1s wrong with exp’t

4. New models of SUSY-breaking

5. Go beyond the MSSM

Betteg control of non-pQCD
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Break R-parity

But NuTeV
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CC (non) universality & the MSSM

Data appear to conflict with MSSM & models
having flavor-blind SUSY -breaking mediation

Possible resolutions:

SUSY irrelevant to low

L. Mgysy > TeV energy observables

2. Hadronic effects in SM Better control of non-pQCD
predictions

3. Something 1s wrong with exp’t Exp’t: n B—decay,@

4. New models of SUSY-breaking 7?7

5. Go beyond the MSSM Break R-parity ) |But NuTeV




SUSY Theory OK if no SUSY dark matter

“R parity violation” (RPV)
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R-Parity Violation (RPV)
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Four-fermion Operators
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