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Milgrom’s MOND vs CDMΛ
• Why is there a critical acceleration scale  in galaxy rotation curves?


• Why is this acceleration scale numerically close to the observed cosmic acceleration?


• Modeled by MOND: a new scale invariant theory of dynamics (gravity/inertia) involving 
a new constant  (besides ).


    Standard limit    Newtonian limit


    Scale invariance :  ; deep MOND limit : 


    Instead of             ;         MOND proposes 


             OR         

a0

a0 GN

(a0 → 0) :

(t, r) → λ(t, r) (a0 → ∞, GN → 0)

F = ma, F = GMm/r2

F = ma2/a0, F = GMm/r2 F = ma, F ∝
m(GMa0)1/2

r
2/12



Milgrom’s MOND vs CDMΛ

• Because of scale invariance, MOND predicts  flat rotation curves (RAR) 
asymptotically obeying the baryonic Tully-Fisher relation (BTFR).


• MOND shares its scale invariance property with deSitter spacetime.


•  does better than MOND in explaining galaxy cluster dynamics, linear 
growth of perturbations and CMB anisotropies, and BAO.


• Therefore, we seek a hybrid relativistic (MOND + CDM) model which obeys 
deSitter scale invariance.


• Such a hybrid model should come from a perturbatively renormalizable 
underlying quantum field theory.


• CDM should dominate at high accelerations;  MOND dominates at low 
accelerations.

ΛCDM
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An  theory of unification [arXiv:2206.06911]E6L × E6R
• Concurrent with the electroweak symmetry breaking:


    


    


The RH sector introduces two new unbroken gauge symmetries: strong gravity 
 and dark electromagnetism 


 are global flavor symmetries [flavor / mass eigenstates]


These, along with  explain the observed mass-hierarchy 


[arXiv:2508.10131 [hep-ph]]


  when broken, gives rise to GR and also to MOND, as we now see:  

E6L → SU(3)c × SU(3)F,L × SU(3)L
SU(3)L SU(2)L × U(1)Y

U(1)Y U(1)em

E6R → SU(3)c′￼
× SU(3)F,R × SU(3)R

SU(3)R SU(2)R × U(1)Y′￼

U(1)Y′￼ U(1)dem

SU(3)c′￼
U(1)dem : ± m/κ

SU(3)F,L & SU(3)F,R

U(1)em & U(1)dem
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GR and MOND from a broken  symmetrySU(2)R
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GR and MOND from a broken  symmetrySU(2)R
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• Clusters, Spirals, Dwarfs/LSB : work in progress.


In preparation: General Relativity and Relativistic MOND from broken 


THANK YOU FOR YOUR ATTENTION!

SU(2)R × U(1)Y′￼
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