
File Name: Supplementary Movie 1 

Description:  This videoclip illustrates the assembly of paramagnetic colloids in a two-

dimensional carpet via a rotating magnetic field with amplitude B0 = 1.6 mT and 

frequency f = 40 Hz. The carpet is later transported to the right via the application of a 

rotating field perpendicular to the plane of the particles with amplitudes B0 = 1.6 mT and 

Bz = 1.7 mT, and frequency f = 40 Hz. The oscillating component applied along the y-axis 

has amplitude By = B0 and frequency fy = f/2.  The video correspond to the Figs.1(d,e,f) 

of the article. 

File Name: Supplementary Movie 2 

Description:  This videoclip illustrates the breakage of a two-dimensional carpet when 

the amplitude of the perpendicular component of the rotating field is raised above a 

limiting value; here Bz = 2.2 mT. The remaining field parameters are B0 = 1.17 mT, f = 40 

Hz and fy = f/2. The video corresponds to the first of the two micrographs at the top of 

Fig.1(g) in the manuscript. 

File Name: Supplementary Movie 3 

Description: Generation of the colloidal flow above the carpet in the tread-milling regime. 

The video shows the motion of paramagnetic colloids above the carpet and was obtained 

by using the optical microscope in the reflection mode rather than the transmission one. 

The applied field parameters are B0 = 2.2 mT, Bz = 1.8 mT, f = 40 Hz and fy = f/2. The 

video corresponds to Fig.2(a) in the manuscript. 

File Name: Supplementary Movie 4 

Description: This video illustrates the three different possibilities that the particles 

propelling above the carpet have in the treadmilling phase: (i) filling one hole, (ii) 

traveling across the whole carpet, (iii) change direction due to a grain boundary. The 

applied field parameters are B0 = 2 mT, Bz = 2 mT, f = 40 Hz and fy = f/2. The video 

corresponds to the second of the two micrographs at the top of Fig.1(g). 

File Name: Supplementary Movie 5 

Description: Videos showing the transformation of a carpet composed by 1045 particles 

from a disordered phase with one grain boundary to a perfect crystalline lattice after 2 min 

of propulsion in the tread-milling phase. The applied field parameters are B0 = 2.5 mT, Bz 
= 2.7 mT, f = 40 Hz and fy = f/2. The video corresponds to the second of the two 

micrographs at the top of Fig.3(a) of the article. 
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