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How comes?
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How comes?

bounded from below @ tree-level
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Let it run!

[Zoller 2014]
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Unbounded from below!?
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New Minimum around GUT. . . Planck scale

[Courtesy of Max Zoller]
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SUSYing

+ stabilizes Higgs potential

– changes everything
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[Gorbahn, Jäger, Nierste, Trine 2011]
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One-loop effective Higgs potential (in the MSSM)
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[Details, see arXiv:1505.07764]
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One-loop effective Higgs potential (in the MSSM)
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gummi bear factor

(2n+ k − 1)!

k!(2n− 1)! www.idn.uni-bremen.de/biologiedidaktik

[Details, see arXiv:1505.07764]
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Discussion of stability

[Bobrowski, Chalons, WGH, Nierste 2014]
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The Evil and the Devil

Scalar potential with 〈b̃〉 6= 0.
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The breaking of electric and color charge. . .

. . . is not desired.

Why?
“our” vacuum neutral

Problems
MSSM scalar potential contains charged and colored directions
exact minimization non-trivial
tunneling from false to true vacua?

Better try to avoid. . .
global CCB minima
instable configurations
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However. . .

Generically difficult: e.g. Higgs-sbottom potential
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Approach: choose distinct direction in field space, i.e. b̃L = b̃R = b̃
and |h0d|2 = |h0u|2 + |b̃|2 or h0d = 0, h0u = b̃
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Keep us from charge and color breaking. . .

choose appropriate direction ↪→ one-field problem

V tree
φ = m̄2φ2 −Aφ3 + λφ4

condition for non-trivial (i.e. 〈φ〉 6= 0) vacuum not being global
or degenerate with V (0):

m̄2 > A2/(4λ).
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Conclusions

constraints from vacuum stability
no charge and color breaking
complementary to direct searches
new bounds complement existing ones like

|At|2 ≤ 3
(
m̃2
Q + m̃2

t +m2
Hu

+ |µ|2
)

[Frére, Jones, Raby ’83; Gunion, Haber, Sher ’88]
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