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Abstract: 

We postulate the E/G conjecture for the real universe: entanglement is gravity and gravity is 

entanglement. In other words, entanglement creates gravity effects and gravity results from 

entanglement effects.  

E/G conjecture is a factual duality in multi-fold universes. With its close match and recovery of other 

superstring-based conjectures, we argue that it plays at the minimum an equivalent role as 

mathematical model, or as model of the real universe. 

___ 

1. Introduction and Context

Strings, superstrings, supergravity and supersymmetry are mathematical framework. Therefore they are 

mathematically valid that they be physical or not. Just as AdS/CFT correspondences conjecture seems to 

mathematically work in many contexts (physical or mathematical). This is despite an unphysical model. 

2. E/G conjecture and E/G duality

The same is true for the multi-fold model. It works in a multi-fold universe. But it is also a mathematical 

model. We do not know if it is physical or not, even if we wish and have hints that it may be physical. 

It may explains why conjectures like holographic duality, AdS/CFT correspondences conjecture, ER=EPR 

conjecture, GR=QM conjecture (whatever that one really is) seems to fit so well aspects of the real 

world. See [4] for a list of relevant conjecture that we found relevant. 

We believe that the same is true between the multi-fold universe and the real universe, in case multi-

fold universes do not match the real universe 

Therefore, we can propose a new key conjecture (factual in multi-fold universe and hints already by 

many aspects in the real universe): “Entanglement is gravity and gravity is entanglement” in the real 

universe. We propose to call this the E/G conjecture. 

If multi-fold universes model the real universe, the conjecture becomes a fact: the E/G (factual) duality. 
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3. Derivation 
 

The E/G conjecture is based on and derived from the reasoning above, [1] and all the material in [2]: 

• Multi-fold mechanisms between EPR entangled systems create attractive effective potential, or 

effective curvature in the region between the entangled systems [1]. It could be recovered also 

from the ER=EPR conjecture if the wormholes were traversable, which may possibly be the case.  

o There are exception for hierarchical entanglements [1] that match the ER=EPR 

requirements for associating ER to entangled systems (see[1,3]). 

• Entanglements between virtual particle pairs emitted by a particle or energy source generate 

gravity-like attractive effective potential, or effective curvature in the region between the 

entangled systems [1]. It can be used to recover GR and more [5]. 

• [1,2] discuss many resulting effects that: 

o Could explain standard model issues  

o Could explain standard cosmological model issues and observations 

• We also positioned the model with respect to superstrings, supersymmetry, and lots of their 

associated conjecture that are recovered, with variations. It can also explain some of aspects of 

these theories, by understanding their relations to the multi-fold models [1, 6 - 11, 3].   

• On this basis, we believe that multi-fold are mathematical models consistent with these 

conventional models. Hence the E/G conjecture. 

As compiled in [1], other works have previously argued such links between entanglement and gravity 

(e.g. [12-14]) ; but typically with fully explaining its physical origin, but rather showing hints or statistical 

argument in its favor. Confusion in these work also exist between entity entanglement or spacetime 

entanglement etc. Some derive hints of curvature of spacetime as a result. Other make gravity and 

MOND emerge from entanglement. 

4. Conclusions 
 

In the real universe, we propose  the E/G conjecture that Entanglement is gravity and gravity is 

entanglement, meaning that Entanglement creates gravity effects and gravity results from 

entanglement effects. 

In multi-fold universes, the conjecture is a factual duality: Entanglement generates gravity-like effects 

and gravity is the result of entanglement between virtual particles. 

____ 

References:  
[1]: Stephane H. Maes, (2020) "Quantum Gravity Emergence from Entanglement in a Multi-Fold 
Universe", viXra:2006.0088v1, (June 9, 2020). 
[2]: Stephane H. Maes, (2020), "Web Site Tracking all Publications around the Multi-fold universe", Navigation 
page listing all papers. https://shmaesphysics.wordpress.com/shmaes-physics-site-navigation/. 
[3]: Hrant Gharibyan, Robert F. Penna, (2013), "Are entangled particles connected by wormholes? Support for the 
ER=EPR conjecture from entropy inequalities", arXiv:1308.0289v1 

https://vixra.org/pdf/2006.0088v1.pdf
https://shmaesphysics.wordpress.com/shmaes-physics-site-navigation/


[4]: Stephane H Maes, (2020), “Circular Arguments in String and Superstring Theory from a Multi-fold Universe 
Perspective”, https://shmaesphysics.wordpress.com/2020/10/11/circular-arguments-in-string-and-superstring-
theory-from-a-multi-fold-universe-perspective/ , October 5, 2020. 
[5]: Stephane H Maes, (2020), ”Massless and Massive Multi-Gravity in a Multi-fold 
Universe”, viXra:2010.0095v1, https://shmaesphysics.wordpress.com/2020/06/30/massless-and-massive-multi-
gravity-in-a-multi-fold-universe/, June 19, 2020. 
[6]: Stephane H Maes, (2020), “Dualities or Analogies between Superstrings and Multi-fold 
Universe”, viXra:2006.0178v1, https://shmaesphysics.wordpress.com/2020/06/14/dualities-or-analogies-between-
superstrings-and-multi-fold-universes/, June 14, 2020. 
[7]: Stephane H Maes, (2020), “Ultimate Unification: Gravity-led Democracy vs. Uber-
Symmetries”, viXra:2006.0211v1, https://shmaesphysics.wordpress.com/2020/06/16/ultimate-unification-gravity-
led-democracy-vs-uber-symmetries/, June 16, 2020. 
[8]: Stephane H Maes, (2020), ”Superstrings Encounter of the Second, Third or Fourth 
Types?”,  https://shmaesphysics.wordpress.com/2020/07/19/superstrings-encounter-of-the-second-third-or-
fourth-types/, July 5, 2020. 
[9]: Stephane H Maes, (2020), “Tracking Down The Standard Model With Gravity In Multi-Fold 
Universes”, https://shmaesphysics.wordpress.com/2020/08/30/tracking-down-the-standard-model-with-gravity-
in-multi-fold-universes/, August 20, 2020. 
[10]: Stephane H Maes, (2020), “Area Laws Between Multi-Fold Universes and 
AdS”, https://shmaesphysics.wordpress.com/2020/08/10/area-laws-between-multi-fold-universes-and-ads/, 
August 10, 2020. 
[11]: Stephane H Maes, (2020), “Multi-fold Gravitons In-N-Out 
Spacetime”, https://shmaesphysics.wordpress.com/2020/07/27/multi-fold-gravitons-in-n-out-spacetime/, July 27, 
2020, (posted September 6, 2020) 
[12]: van Raamsdonk, Mark (2010). “Building up spacetime with quantum entanglement”. Gen. Rel. Grav. 42 (14): 
2323–2329. arXiv:1005.3035 
[13]: ChunJun Cao, Sean M. Carroll, Spyridon Michalakis, (2016). “Space from Hilbert Space: Recovering Geometry 
from Bulk Entanglement”, arXiv:1606.08444v3 
[14]: Erik Verlinde, (2016), “Emergent Gravity and the Dark Universe”, arXiv:1611.02269v2 
 
 
 

 

https://shmaesphysics.wordpress.com/2020/10/11/circular-arguments-in-string-and-superstring-theory-from-a-multi-fold-universe-perspective/
https://shmaesphysics.wordpress.com/2020/10/11/circular-arguments-in-string-and-superstring-theory-from-a-multi-fold-universe-perspective/
https://vixra.org/pdf/2010.0095v1.pdf
https://shmaesphysics.wordpress.com/2020/06/30/massless-and-massive-multi-gravity-in-a-multi-fold-universe/
https://shmaesphysics.wordpress.com/2020/06/30/massless-and-massive-multi-gravity-in-a-multi-fold-universe/
https://vixra.org/pdf/2006.0178v1.pdf
https://shmaesphysics.wordpress.com/2020/06/14/dualities-or-analogies-between-superstrings-and-multi-fold-universes/
https://shmaesphysics.wordpress.com/2020/06/14/dualities-or-analogies-between-superstrings-and-multi-fold-universes/
https://vixra.org/pdf/2006.0211v1.pdf
https://shmaesphysics.wordpress.com/2020/06/16/ultimate-unification-gravity-led-democracy-vs-uber-symmetries/
https://shmaesphysics.wordpress.com/2020/06/16/ultimate-unification-gravity-led-democracy-vs-uber-symmetries/
https://shmaesphysics.wordpress.com/2020/07/19/superstrings-encounter-of-the-second-third-or-fourth-types/
https://shmaesphysics.wordpress.com/2020/07/19/superstrings-encounter-of-the-second-third-or-fourth-types/
https://shmaesphysics.wordpress.com/2020/08/30/tracking-down-the-standard-model-with-gravity-in-multi-fold-universes/
https://shmaesphysics.wordpress.com/2020/08/30/tracking-down-the-standard-model-with-gravity-in-multi-fold-universes/
https://shmaesphysics.wordpress.com/2020/08/10/area-laws-between-multi-fold-universes-and-ads/
https://shmaesphysics.wordpress.com/2020/07/27/multi-fold-gravitons-in-n-out-spacetime/

