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Phenomenological Acceleration 
Relations
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• Mass Discrepancy Acceleration Relation (MDAR):

Mobs and Mbar

• Radial Acceleration Relation (RAR):

• Halo Acceleration Relation (HAR):

McGaugh et al 2016 - MLS

Tian and Ko 2019



Modified Gravity Theories
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• Weyl Conformal Gravity:

• MOND:

Milogram 1983

Mannheim 1989

Islam and Dutta 2020



Milky Way: Kinematics Data
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Bhattacharjee et al 2014 –
BCK14
49 Points

Sofue 2012 – YS12
123 Points

Huang et al 2016 – YH16
43 Points



Milky Way: Mass Model
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Bulge

Disk

Valenti et al 2016

McMilan 2016



Radial Acceleration Relation (RAR)
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Radial Acceleration Relation (RAR) 6
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Mass Discrepancy Acceleration 
Relation (MDAR)
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Mass Discrepancy Acceleration 
Relation (MDAR)
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Halo Acceleration Relation (HAR) 9
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Halo Acceleration Relation (HAR)
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Conclusion 11
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• Both the modified gravity theories in question as well as RAR can explain 
the radial acceleration data well

• Data in the aobs–abar
new plane is unable to discriminate between different

models or gravity and scaling laws

• ahalo–abar
new plane gives a stronger test for them

• Both the high acceleration and low acceleration regime becomes equally 
important for such test


