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Quantum gravity is not perturbatively

renormalizable …

 = 2/MPlanck , 2 = 32⇡G
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… requiring an infinite number of new 

couplings in loop corrections
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But it also has another problem …
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does not converge
Gibbons, Hawking, Perry ‘78

… suitably reinterpreted, it might solve the first 
problem
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We just need two key properties …

Interactions terms are +ve exponentials of 


     propagates with the wrong sign 
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@µĝ↵� +

2

d
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Preserve the exponentials …
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… all massless tadpoles vanish 

in gauge inv regulator dim reg.
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<latexit sha1_base64="EvuSNU5tv+205RN9VY6ZVo+hSXQ="></latexit>p
gR2 … but use inflaton

<latexit sha1_base64="i3XnTQgs7LsVcER+U/DyMdaGRoQ="></latexit>

e(d�1)'/d
p
ĝ  ̄i�̂µ

⇣
r̂µ +



2d
(d� 1)@µ'

⌘
 + e'

p
ĝ  ̄m 

<latexit sha1_base64="jKNLk3c+uURTPWGjCbpLu9zPRT4="></latexit>

gµ⌫ = e2'/dĝµ⌫(h)



Sum over    corrections …<latexit sha1_base64="IMgOQezPyyE7q7Ro2dowBRdgpxA="></latexit>'
<latexit sha1_base64="CQmZpLsJrT8uvrvKvaZnGcNDcGI="></latexit>

�1 = eP11/2SI [�]

… but massive tadpoles don’t vanish!
<latexit sha1_base64="yw/Ki4hqAx4BpaFbhv2qfNWibAc="></latexit>

�1 = SI [�]

<latexit sha1_base64="jFZAwYkXDcOQygdruDnaLmz4JwU="></latexit>

Pij = �AB @

@�B
i

@

@�A
j

… discard e.g. by normal ordering.



Diffeomorphism invariance …
<latexit sha1_base64="jFZAwYkXDcOQygdruDnaLmz4JwU="></latexit>

Pij = �AB @

@�B
i

@

@�A
j

E.g. compare expanding around a background 

metric, using background covariant propagators.



Summary

Can resum into a series of UV finite Gn 


Works also for matter fields with normal ordering


But then no small parameter any more


Background diffeomorphism invariance: resum Gn?


BRST invariance: resum Gn?

<latexit sha1_base64="1n5YvdSgaS5JjrguVQw3zZcagDs="></latexit>

(Really, ✏ = 1)














