=/‘/

Polar aligning interaction

Phase diagram

w—activity

stripe

0p=-—V- (0T — Vp).
0,7 = — (ay(p) + ay(p) | 7|°)T = V(wp) + V> T+ (

Optimal control of Polar Active Fluid pgrandeis
Bran els Saptorshi Ghosh?, Chaitanya Joshi?, Aparna Baskaran1* and Mike Hagan1*

p(r) — Density

P (r) — Polarization
— —>

— pP

ravfa+?v.?—?.v?>.

A—Interaction

Coverslip

Active nemati

Oﬂf\\ - __Parafilm

\

1. Department of Physics, Brandeis University, Waltham, MA
2. Department of Physics and Astronomy, Tufts University, Medford, MA

Results

time

Advect an aster
time

=130 =230 t=999

0.02 |

0.02

Remodel an aster to stripe

pIoINSpIred

MRSEC *

2D active nematics

experiments

3D active nematics

-50%x250%250 pm”

1.6
1.4
Ref
eIerences
1.0
4
“) 1.R. Kerswell, C. C. Pringle, and A. Willis, Reports on Progress in Physics 77
0.10 , 0.08 0.06 085901 (2014)
0.08 | | 2.A. Gopinath, M. F. Hagan, M. C. Marchetti, and A. Baskaran, Physical
0.06 006 0.04 (1) Review E 85, 061903 (2012).
Control field
@

3.T. D. Ross, H. J. Lee, Z. Qu, R. A. Banks, R. Phillips, and M. Thomson
Nature 572, 224 (2019).

time
>
t= t=20 t=40 =
Glass il S S Y R S N S
l s
+
Adjoint & Updat
; join pdate
410/ on=f(p,7,n,v,»)
etOIXf
on; 4 ueld

A O S W S 4

-

oy =g(p, 7,1V, w)
a)z+1 — a)z 5i

do

Convergence
|j n+1 ] | <e€

Experiment

Acknowledgments

We acknowledge support from the Brandeis NSF MRSEC, Bioinspired
Soft Materials., DMR - 2011486. We also acknowledge the

computational resources provided by the Brandeis HPC and XSEDE

| would also like to thank Botond, Lev and other member of Hagan
. and Baskaran lab for computational help and support
.

Reorient a moving stripe




