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Quantum Scaling

- Due to graviton fluctuation, a large anomalous
dimension could be induced above the Planck scale.

- Energy Scalings deviate from canonical ones.




RG flow of scalar mass

e o
= 0 k2 C. Wetterich, MY, Phys.Lett. B770 (2017) 268-271

Resurgence mechanlsm
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Gauge Invariant flow equation

- The gauge invariant flow equation
0Ly = mp — 0k
- Tk : Physical fluctuations  #nx = =Str {8;Rp Gp}
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In background tformalism

- The metric Quv — 5;1.1/ A hp.l/

Clear relations with the Bardeen potentials.

: Th e m etrl C fl u Ctu ati O n C.Wetterich, Phys.Rev. D95 (2017) no.12, 123525
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In background tformalism

- Einstein-Hilbert truncation + scalar theory
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Hessian tor spin O modes
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FEach contribution

. Hessians
Spin 2 (graviton)
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RG flow
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RG flow

. To summarise
Tk = ma + 7o + (05 — €x) + (0 — &)




Note

- York decomposition
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RG flow
for effective scalar potential

SO(N) scalar and free particles
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graviton  physical mode




Critical exponent

- The effective potential
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Stabilitymatrix at a Gaussian-matter FP
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Fixed point of vor

— UV fixed point
-=- |IR fixed point

— Total
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Critical exponents

calar mass
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Summary

- Asymptotically safe gravity induces large
anomalous dimension.

. Scaling of Higgs scalar potential above the




