
© 2025. Gang Lee. This research/review article is distributed under the terms of the Attribution-NonCommercial-No Derivatives 
4.0 International (CC BY-NC-ND 4.0). You must give appropriate credit to authors and reference this article if parts of the article 
are reproduced in any manner. Applicable licensing terms are at https://creative-commons.org/licenses/by-nc-nd/4.0/. 

Global Journal of Science Frontier Research: 
Physics and Space Science  
Volume 25 Issue 2 Version 1.0 Year 2025 
Type: Double Blind Peer Reviewed Interenational Research Journal 
Publisher: Global Journals  
Online ISSN: 2249-4626 & Print ISSN: 0975-5896 

 

The Role of Noncommutative Quantum Gravity in Galactic Dynamics 
and Dark Matter Phenomena    
                                                                                                                           By Gang Lee     

 Abstract-
 
This paper is based on the theory of noncommutative quantum gravity

 
to interpret the 

observed gravitational effects caused by dark matter, such
 
as dark matter halos and the flatness 

of the rotation curves of galaxies.
 
In this work, we explore whether noncommutative quantum 

gravity
 
where

 
spacetime coordinates follow a noncommutative algebra

 
can naturally reproduce 

dark matter-like gravitational effects. Our findings suggest that
 
the self-interaction effects in 

noncommutative quantum gravity may provide an alternative explanation for dark matter-like 
gravitational effects,

 
potentially reducing the need for exotic matter.
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I. Introduction

II. Noncommutative Quantum Gravity

Abstract- This paper is based on the theory of noncommutative quantum gravity to 
interpret the observed gravitational effects caused by dark matter, such as dark matter 
halos and the flatness of the rotation curves of galaxies. In this work, we explore 
whether noncommutative quantum gravity where spacetime coordinates follow a 
noncommutative algebra can naturally reproduce dark matter-like gravitational effects. 
Our findings suggest that the self-interaction effects in noncommutative quantum 
gravity may provide an alternative explanation for dark matter-like gravitational 
effects, potentially reducing the need for exotic matter.

Author: e-mail: ganglee69@msn.com

G
lo
ba

l 
Jo

ur
na

l 
of
 S

ci
en

ce
 F

ro
nt
ie
r 
R
es
ea

rc
h 

 (
 A

 )
  
X
X
V
 I
ss
ue

 I
I 
V
er
si
on

  
I 

 Y
ea

r 
20

25

13

© 2025 Global Journals



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

© 2025 Global Journals

G
lo
ba

l 
Jo

ur
na

l 
of
 S

ci
en

ce
 F

ro
nt
ie
r 
R
es
ea

rc
h 

 (
 A

 )
  
X
X
V
 I
ss
ue

 I
I 
V
er
si
on

  
I 

 Y
ea

r 
20

25

14

The Role of Noncommutative Quantum Gravity in Galactic Dynamics and Dark Matter Phenomena



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

G
lo
ba

l 
Jo

ur
na

l 
of
 S

ci
en

ce
 F

ro
nt
ie
r 
R
es
ea

rc
h 

 (
 A

 )
  
X
X
V
 I
ss
ue

 I
I 
V
er
si
on

  
I 

 Y
ea

r 
20

25

15

© 2025 Global Journals

The Role of Noncommutative Quantum Gravity in Galactic Dynamics and Dark Matter Phenomena



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

© 2025 Global Journals

G
lo
ba

l 
Jo

ur
na

l 
of
 S

ci
en

ce
 F

ro
nt
ie
r 
R
es
ea

rc
h 

 (
 A

 )
  
X
X
V
 I
ss
ue

 I
I 
V
er
si
on

  
I 

 Y
ea

r 
20

25

16

The Role of Noncommutative Quantum Gravity in Galactic Dynamics and Dark Matter Phenomena



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

G
lo
ba

l 
Jo

ur
na

l 
of
 S

ci
en

ce
 F

ro
nt
ie
r 
R
es
ea

rc
h 

 (
 A

 )
  
X
X
V
 I
ss
ue

 I
I 
V
er
si
on

  
I 

 Y
ea

r 
20

25

17

© 2025 Global Journals

The Role of Noncommutative Quantum Gravity in Galactic Dynamics and Dark Matter Phenomena



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

III. Dark Matter and Macroscopic Effect of Non-Commutative
Quantum Gravity
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Figure 1: 
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 IV. Conclusion
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