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CLAIMS 

 

1.   A method to record data in a solid substrate, the method comprising: 

         

        modulating a polarization angle of a coherent optical pulsetrain; and 

        while the polarization angle is being modulated, focusing the coherent optical pulsetrain   

        on a locus (herein refers to the region of space at which the coherent optical pulsetrain is   

        focused with sufficient energy to modify the birefringence of the substrate) moving  

        through the solid substrate at a relative velocity, 

        wherein the relative velocity, a width of the locus in a direction of the relative velocity,           

        and a rate of modulation of the polarization angle are such that the substrate receives   

        within the width of the locus two or more pulses of the optical pulsetrain differing in  

        polarization angle, and 

        wherein the two or more pulses record, in different portions of the substrate within the  

        width of the locus, two or more different symbols. 

 

2.  The method of claim 1 wherein the two or more pulses are received within a first volume 

of a row of congruent volumes of the solid substrate, and wherein the method further 

comprises maintaining an amplitude of the coherent optical pulsetrain and continuing to 

modulate the polarization angle as the locus moves from the first volume to a second volume 

of the row. 

 

3.  The method of claim 1 wherein receipt of the two or more pulses forms two or more 

voxels within the width of the locus, and wherein each of the two or more voxels presents a 

different birefringence to probe light. 

 

4.  The method of claim 3 wherein the two or more pulses include one or more early pulses 

and one or more late pulses received later than any of the one or more early pulses, and 

wherein receipt of the one or more late pulses sets the birefringence of at least one of the 

voxels. 

 

5.  The method of claim 4 wherein an azimuth angle of the birefringence set by receipt of   

the one or more late pulses is determined by the polarization angle of the one or more late 

pulses. 

 

6.  The method of claim 4 wherein receipt of the one or more early pulses increases a 

retardance magnitude of the birefringence of the at least one of the voxels at an azimuth  

angle set by receipt of the one or more late pulses. 

 

7.  The method of claim 4 wherein the polarization angle of the one or more early pulses is 

varied such that a retardance magnitude outside of the two or more voxels but within the 

width of the locus remains below a symbol-encoding threshold. 
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8. The method of claim 1 wherein modulating the polarization angle includes synchronously 

rotating a plane of oscillation of an electric field vector of the coherent optical pulsetrain 

through a series of pre-selected angles. 

9.   The method of claim 1 wherein the coherent optical pulsetrain includes a series of optical 

pulses each having a duration of 10 picoseconds or less. 

10.  A data-recording system comprising: 

        

       a modulation system configured to modulate a polarization angle of a coherent optical   

       pulsetrain focused on a locus (herein refers to the region of space at which the coherent    

       optical pulsetrain is focused with sufficient energy to modify the birefringence of the   

       substrate); 

        

       a solid substrate arranged to receive the coherent optical pulse train at the locus; 

        

       an actuator configured to vary a relative position of the locus to the solid substrate at a    

       relative velocity while the polarization angle is being modulated; and 

        

       an encoder configured to control the relative velocity and a rate of modulation of the  

       polarization angle such that the substrate receives within the width of the locus two or  

       more pulses of the optical pulsetrain differing in polarization angle and encoding two or  

       more different symbols. 

11.  The data-recording system of claim 10 wherein the two or more pulses are received 

within a first volume of a series of consecutive, congruent volumes of the solid substrate,   

and wherein the encoder is configured to maintain an amplitude of the coherent optical 

pulsetrain as the locus moves from the first volume to a second volume of the series. 

12.  The data-recording system of claim 10 wherein receipt of the two or more pulses forms 

two or more voxels within the width of the locus, and wherein each of the two or more  

voxels presents a different birefringence to probe light. 

13.  The data-recording system of claim 12 wherein the two or more pulses include one or 

more early pulses and one or more late pulses received later than the one or more early 

pulses, wherein receipt of the one or more late pulses sets an azimuth angle of the 

birefringence of at least one of the voxels, and wherein the azimuth angle set by receipt of  

the one or more late pulses is determined by the polarization angle of the one or more late 

pulses. 

14.  The data-recording system of claim 13 wherein receipt of the one or more early pulses 

increases a retardance magnitude of the birefringence of the at least one of the voxels at the 

azimuth angle set by receipt of the one or more late pulses. 

15.  The data-recording system of claim 10 further comprising a laser configured to emit the 

coherent optical pulsetrain, wherein the modulation system includes one or more of a 

polarization modulator and a spatial light modulator. 




