








medium within the periodic grating is strongly dependent on the
polarization of this beam. The ability to control intensities of differ-
ent diffraction orders by varying relatively low applied voltages (0.5–
2 V) and also ‘‘erasing’’ these gratings at somewhat higher (,5 V) is
of great interest for a number of important applications of phase
diffraction gratings29–33.

Times needed for optical generation of the fingers structures are
typically predetermined by the fastest speed of continuous scanning
of a focused laser beam using galvano mirrors that still yields reliable
generation of uninterrupted fingers (100 mm/s in the case of using a
10x objective). 2D patterns of fingers can be generated within times
ranging from a fraction of a second to minutes, depending on com-
plexity of the pattern. The fingers structures can be unwound at
applied voltages of 5 V and higher or modified at lower voltages
within a typical response time of 5–10 ms, comparable to the res-



One of the major recent research efforts in soft matter and other
branches of condensed matter physics is directed at control of topo-
logical defects using fields, colloids, optical tweezers, confinement,
chirality, and other means34–44. Our findings greatly extend the cur-







]

Supplementary online material 

 

Laser-directed hierarchical assembly of liquid crystal defects and 

control of optical phase singularities 



^

(tending to reorient the director to be parallel to the electric field E ) overcomes the elastic 
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dislocations shown in Figs. 1b, 3a-c, 4a, 5a and supplementary Figure S2a. We have used the 

theoretical profiles of the layered structure around dislocations obtained in the framework of 

nonlinear theory of lamellar media
3 

to generate fingers gratings with dislocations. For example, 

to generate grating patterns with an elementary dislocation (Fig. 3a) and with dislocations having 

larger Burgers vectors (Fig. 3b,c), we have programmed steering of the laser beam along  

trajectories obtained using the theoretical expression for the layer displacement derived by 

Kamien and co-workers.
3
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periodic arrays of CFs. An example of the minimized CF array obtained from such an initial 

condition is displayed in the Supplementary Fig. 2b.   

3. Stokes polarimetry method of mapping phase of diffracted laser beams 

We employ the Stokes polarimetry method
8
 to characterize phase singularities in the studied 

diffraction patterns. To do this, we use a setup shown in the Supplementary Fig. S5 that allows 

us to select beams of different diffraction orders and then map their two-dimensional phase 

profiles by analyzing the corresponding two-dimensional patterns of Stokes parameters which 

carry polarization, phase, and intensity information.
9-12

 Using a beam splitter BS1, we split the 

HeNe laser beam into two beams that are then polarized in two orthogonal directions by 

polarizers P1 and P2. We pass one of the beams through the diffraction grating and then select 

the diffracted beam of the diffraction order of interest using a mirror. The 2
nd

 beam is used for 

reference. The diffracted beam and the reference beam are recombined using the beam splitter 

BS2. We then use a quarter-wave plate and a polarizer P3 for the measurement of different 
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Supplementary Table 

 

Supplementary Table S1. Material parameters of the used LCs.   

Material/property pNK ,
11

 pNK ,
22

 pNK ,
33

  n  
HTP

H of CB-15, 1
mµ  

E7 11.1 7.3 17.1 13.8 0.22 7.3 

ZLI-3412 14.1 6.7 15.5 3.4 0.078 6.3 
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Supplementary Figures 

 

 

Supplementary Fig. S1. 
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Supplementary Fig. S2. A grating of fingers drawn by scanning the beam in one direction 

has synclinic tilt of helical axis 
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