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Depletion Force

• Depletion force arises between

colloids surrounded by passive

Brownian particles. This force is

attractive and in high concentration of

Brownian particles causes phase

separation.
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Active Depletion Force

• Unlike passive depletion, effective force between two colloidal disks in 

an active bath, is repulsive.
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Active Depletion Force

• It has been shown active 

depletion force varies non 

monotonically with distance 

between colloids.

• Non monotonicity stems from 

ring like structure made by ABPs 

surrounding colloids.



Effective Force Between Two 
Penetrable Disks

• The effective force between two permeable disks can be repulsive or attractive.
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Interaction Between Two Active Particles:

Interaction Between an Active Particle and a Colloidal Disk:
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Effective Force Between Two 
Penetrable Disks
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𝑃𝑒𝑚 = 40,
𝑃𝑒𝑐 = 0

• In close distance, ABPs

ring like structure

intersect each other and

asymmetry appears in

distribution of ABPs.

• This asymmetry causes

effective force between

colloids and decreases

with increasing distance.
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𝑃𝑒𝑚 = 20 𝑃𝑒𝑐 = 0

• By increasing 𝑃𝑒𝑐, effective force decreases until reaches a constant 

value. By increasing 𝑃𝑒𝑚, effective force increases up to a maximum 

then decreases.



Effective Force Between Two 
Penetrable Disks
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Outer Contact Force Inner Contact Force

Total Contact Force
In some area, total contact force is
repulsive and in other area, it is
attractive. Outer contact force is
merely repulsive while inner contact
force can be attractive or repulsive.
Resultant of inner and outer contact
force determines total contact force.
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Conclusion

• Attractiveness in effective force between permeable 

colloidal disks, purely stems from permeability of 

colloids.

• By considering of large variation of effective force, 

non-trivial phase behavior is predicted for permeable 

colloidal dispersions.
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