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Quantum gravity does not have a perturbative
continuum limit
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only continuum limit



But it also has another problem ...
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e /DgW e °## does not converge

Gibbons, Hawking, Perry '78

Problem is in the conformal factor g.. = 0.

.. key to solving the first problem
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Wilsonian RG with right sign kinetic term
necessarily has polynomial interactions
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Wilsonian RG with right sign kinetic term
necessarily has polynomial interactions

~ N :
/dgﬁ e (V(@)Zgncn(@) —0 as N — .

On] =n = [p"]



Wilsonian RG with wrong sign kinetic term
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Wilsonian RG with wrong sign Kinetic ferm
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Wilsonian RG with wrong sign Kinetic ferm
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Wilsonian RG of perturbative quantum gravity

Non-differentiated fields must be integrable under
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What is the quantum version of
diffeomorphism invariance?

Wilsonian RG & QME (Slavnov-Taylor identities)
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What is the quantum version of
diffeomorphism invariance?
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Koszul-Tate
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Prove solution if & only if fi(¢) independent of ¢



What is the quantum version of
diffeomorphism invariance?

A[S] =1(8,8) - Ag= 0
S =50+ kST + 36752+ -

S()Sl —0 S.'I'. Sl ?é SoK

™ OMO), — O AT
Qo®" = (8o, 24) = QuH, =908 ¥0,.c,

Q6<1>22 Az (So; CI)Z) — Qo H}, = _92G (1)

pv

Koszul-Tate QO]EX(SO) o @-CfX/(SO)

But that can be done by sending Ag = x!
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N.B. Newtons constant is a “collective’ effect



f Construction establishes quantum gravity as a |
| genuine continuum quantum field theory, at O(x), |
’ with all the correct properties.

Works at higher order in K, with only one more
free parameter: the cosmological constant...

(work in progress)

Inevitable logical consequence of insisting on
Wilsonian RG applied to
(unmodified) Einstein-Hilbert action



Construction crucially different from other QFTs, &
other conceptions for QG.
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Second order in K

I'y = 28tr ApTS — L8tr Ay F(Z)AAF(Q)

2(p) = 3 28 ) B RO

Ll

0=sols + (00, 1) + Tr O Tae T

§™(p) &™) = A~1—m- ”ZAJ 2 0% (0)

zczmgmgw -



