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Abstract

We identify the condition for smoothness at the centre of spherically symmetric solutions of Einstein’s original

equations without the cosmological constant or dark energy. We use this to derive a universal phase portrait

which describes general, smooth, spherically symmetric solutions near the centre of symmetry when the

pressure p=0. In this phase portrait, the critical k=0 Friedmann space–time appears as a saddle rest point

which is unstable to spherical perturbations. This raises the question as to whether the Friedmann space–time
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is observable by redshift versus luminosity measurements looking outwards from any point. The unstable

manifold of the saddle rest point corresponding to Friedmann describes the evolution of local uniformly

expanding space–times whose accelerations closely mimic the effects of dark energy. A unique simple wave

perturbation from the radiation epoch is shown to trigger the instability, match the accelerations of dark energy

up to second order and distinguish the theory from dark energy at third order. In this sense, anomalous

accelerations are not only consistent with Einstein’s original theory of general relativity, but are a prediction of it

without the cosmological constant or dark energy.

Received December 5, 2016.

Accepted October 24, 2017.

© 2017 The Author(s)

http://royalsocietypublishing.org/licence

Published by the Royal Society. All rights reserved.

View Full Text

Sign in for Fellows of the Royal Society

Fellows: please access the online journals via the Fellows’ Room

Not a subscriber? Request a free trial

LOG IN USING YOUR USERNAME AND PASSWORD

Username *

Enter your Proceedings of the Royal Society of London A: Mathematical, Physical and Engineering Sciences username.

Password *

Enter the password that accompanies your username.

Log in

Forgot your user name or password?

LOG IN THROUGH YOUR INSTITUTION

via Institution
You may be able to gain access using your login credentials for your institution. Contact your library if you do not have a username and



∠∠  Previous Next ∠∠

password.

Pay Per Article - You may access this article or this issue (from the computer you are currently using) for 30
days.

Regain Access - You can regain access to a recent Pay per Article or Pay per Issue purchase if your access
period has not yet expired.

' Back to top

∠∠  Previous Next ∠∠

Table of Contents
About the Cover
Index by author
Ed Board (PDF)

(

November 2017
Volume 473, issue 2207

KEYWORDS

general relativity, anomalous acceleration, dark energy, cosmological constant, instability of the Friedmann space–
time

Search this issue !

Share)

Email*

Print+

Manage alerts,

Citation tools-

Request Permissions©
Article reuse



See related subject areas:

, , 

Learn about displayed equations in Proceedings A

Article

Abstract

1. Introduction

2. Smoothness at the centre of spherically symmetric
space–times

3. Presentation of results

4. Conclusion

Data accessibility

Authors' contributions

Competing interests

Funding

Acknowledgements

Footnotes

References

Figures & Data

Info & Metrics

eLetters

# PDF

mathematical physics cosmology applied mathematics

No related articles found

Google Scholar

PROCEEDINGS A

About this journal
Contact information

..   RRelated articleselated articles

//  Cited by Cited by

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  

☐☐  



Online ISSN 1471-2946 | Copyright © 2017 The Royal Society

Purchasing information
Submit
Author benefits
Open access membership
Recommend to your library
FAQ
Help

ROYAL SOCIETY PUBLISHING

Our journals
Open access
Publishing policies
Conferences
Podcasts
News
Blog
Manage your account
Terms & conditions
Cookies

THE ROYAL SOCIETY

About us
Contact us
Fellows
Events
Grants, schemes & awards
Topics & policy
Collections
Venue hire

We use cookies to help us improve this website. Learn more CloseWe use cookies to help us improve this website. Learn more Close


