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The Effective Potential

Perturbative expansion of the potential
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Gauge dependence

Typical gauge fixing
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Example of IR divergences
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Divergence at ¢ = ¢g:
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IR divergences

Higher order divergences

Va(¢) ~ log G(¢),

Va(9) ~ c32¢)+'°g G(9)
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Vs(9) ~

Worst divergences at L Loops (in Landau gauge)

Vi(9) ~ G¥H(9) +...
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Nielsen identity

Gauge dependence
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Perturbative expansion
The effective potential is gauge invariant at its extrema
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Position of the extrema order-by-order in h
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h-expansion of the effective potential

The effective potential evaluated at its extrema

Vetlg—omn = (Vo(9) + hVA(9,€) + PPVa(9,£) + ..

O™N=go-+ g1 +.

Expansion order-by-order in h
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Example of IR Divergence Cancellation

At the L order in h
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Veit|g—pmin is Finite & Gauge invariant order-by-order J
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m The effective potential is, in general, both IR divergent and
Gauge dependent

m Both problems can be solved by using a consistent power
counting, see 1810.01416 for more details
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