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Self propelled particles (SPP) or Active particles

                     I. Tiwari, et al., Soft Matter, 2021,17, 2865.

                                      T. Roy, et al., Physical Review E, 2022,106, 034614.
J. Sharma, et al., Physical Review E, 2019, 99(1), 012204.

● Capable of harvesting energy from their immediate environment and can convert it 
into mechanical drive.

● This mechanism provides essential motion and enables them to propel in a certain 
direction.

http://drive.google.com/file/d/1eoj9SaaJXKBGS-AzVgy9ba9RXT1B3g8B/view
http://drive.google.com/file/d/1lgC9zBj7914jg8FgFebKg24Jasi6I6bn/view
http://drive.google.com/file/d/1U118AgNz3PT-ukZSHW1TbEUyc3ZAe4ue/view
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Pathway selection by an active droplet
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Experimental Protocol & Challenges
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Challenges & sensitivity 

1. The approximate time of a single experiment 
is ~ 2-4 hours.

2. Stabilization of an active droplet was very 
sensitive and depends on many external 
factors such as Temperature~(21-25⁰C), 
Humidity ~ (50), contamination (oil, dust), 
smoothness of the boundary, and thickness 
of the channel (lamination sheet).

3. The accurate amount of initial dissolution of 
1-pentanol plays a big role in the stabilization 
of the drop.

  



 Shiva Dixit

Geometrical pathway selection (sensing) 
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Tracking of a droplet was done by IMAGEJ software.

Left=60 %,
Right = 40% 

Narrow=20 %,
Wide= 80% 

Symmetric Asymmetric

Senses geometrical asymmetry with 80% accuracy.

http://drive.google.com/file/d/1cOxYRcVOD99zCgPga5tt1xMH1cMKt5tP/view
http://drive.google.com/file/d/1McoTvLvXnSO103JGsRyRbRcSuYIy2PTw/view
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Chemical pathway selection (sensing)
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(a1) (b1) (c1)

Senses chemical asymmetry with 100% accuracy.

Conclusion: Free drop does not visit arm having the fixed drop.

http://drive.google.com/file/d/1Li8WsB2r7dkSYuVjmXjjYj32X4QT0MWa/view
http://drive.google.com/file/d/1sTPO-YbnUy7OhiT1_Vp6cJRSBYigSvU0/view
http://drive.google.com/file/d/1Q-or91rZ81qOizeTyMiIESnDZ0WyJrB1/view
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Experiments were performed by Anjuman Ara Khatun.

Selection of Shortest 
Path 
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Setup 
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Disc Size: 0.6 cm and 0.3 
cm Temperature: (21-25⁰C) 

Experiments were performed by Anjuman Ara Khatun
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Experimental Results

Two Path Channel (L Shaped )         Three Path Channel (Y 

Shaped ) 
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Experiments were performed by Anjuman Ara Khatun.

http://drive.google.com/file/d/14R_aWunAlmkdbV4SX_M9XWO4ol3uCWQ-/view
http://drive.google.com/file/d/1CL9C2ej7pB3mVOztIa18crxOLo7xDe9M/view
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Analysis of experiments and simulations of pathway-selection 
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Self Propelled Active Particle

Conclusions & Future Directions
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Geometrical 
Asymmetry

 Chemical Asymmetry 
(Artificial negative 

chemotaxis)

Particles can be used to sense asymmetry or 
Shortest path 

80%  Accuracy 100%  Accuracy

1) S. Dixit, A. Chotalia, S. Shukla, T. Roy, and P. Parmananda, Pathway selection by an active droplet. Soft Matter, (2023).
2) A. A. Khatun, A. Chotalia, K. Das, S.  Dixit, and P. Parmananda, Surface tension gradient invoked path selection, Submitted.

Active disks prefers 
shortest path to the 

reservoir

http://drive.google.com/file/d/1sTPO-YbnUy7OhiT1_Vp6cJRSBYigSvU0/view
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Statistical Analysis

Statistical analysis validates experimental results.
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