
 

 

 University of Groningen

Aspects of Ultraviolet Non-local Gravity
Maheshwari, Shubham

DOI:
10.33612/diss.177814701

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2021

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Maheshwari, S. (2021). Aspects of Ultraviolet Non-local Gravity. [Thesis fully internal (DIV), University of
Groningen]. University of Groningen. https://doi.org/10.33612/diss.177814701

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://doi.org/10.33612/diss.177814701
https://research.rug.nl/en/publications/f4ff4bf5-6ee6-483b-a11f-1a715e54006d
https://doi.org/10.33612/diss.177814701


1) Higher derivative corrections to General Relativity can arise in 
different ways, and one of them is in the form of non-local terms 
with infinitely many derivatives. 

2) Such non-local terms have the special appeal that they 
simultaneously improve the ultraviolet behavior of gravity while 
preventing the excitation of degrees of freedom, like ghosts, which 
may cause instabilities. 

3) In such a model of non-local gravity, there exists a solution 
generated in response to a charged point source which is free from 
curvature singularities throughout spacetime. 

4) It can be shown that non-local gravity is stable (i.e. ghost and 
tachyon free) around certain non-maximally symmetric backgrounds. 
This is a non-trivial result owing to the asymmetric character of the 
background spacetime. 

5) By computing the second order action, it can be rigorously shown 
that non-singular, cosmological bouncing solutions exist in non-local 
gravity where the propagating degrees of freedom are healthy (i.e. 
not ghostly). 

6) Non-local gravity also provides a novel way of capping the growth 
of spacetime anisotropies during the contraction phase of a 
cosmological bounce, while keeping the matter and gravitational 
sectors stable.
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