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CLAIMS 

 

1. An optical phase array comprising: 

a laser source configured to emit a laser; 

an integrated photonic network with n stages of optical splitters, the optical splitters 
being 1 x 2 optical splitters, each optical splitter of the integrated photonic network 
having an input, a first output, and a second output; 

wherein the integrated photonic network is configured to separate the laser into N 
outputs; 

wherein each output of the N outputs differs from a neighbouring output of the N 
outputs by a constant phase difference; 

wherein N and n are related by N = 2n; 

wherein an ith stage of the n stages has 2i-1 of the optical splitters, the first output of 
each optical splitter of the 2i-1 optical splitters being optically coupled to a first 
waveguide, and the second output of each optical splitter of the 2i-1 optical splitters 
being optically coupled to a second waveguide; 

wherein the first waveguide of the ith stage is configured so that a first beam travelling 
though the first waveguide undergoes no phase shift; 

wherein the second waveguide of the ith stage is configured so that a second beam 
travelling through the second waveguide undergoes a phase shift equal to N divided 
by 2i and further multiplied by the constant phase difference; and 

wherein n is any integer greater than 1. 

 

2. The optical phase array according to claim 1, 

wherein the second waveguide of the ith stage comprises N/2i phase shifters, each of 
the N/2i phase shifters configured to provide a phase shift equal to the constant phase 
difference to the second beam so that the second beam travelling through the second 
waveguide undergoes the phase shift equal to N divided by 2i and further multiplied 
by the constant phase difference. 

 

3. The optical phase array according to claim 2, 

wherein the N/2i phase shifters comprised in the second waveguide of the ith stage are 
identical to one another. 
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4. The optical phase array according to claim 3, 

wherein each of the N/2i phase shifters is configured to provide the phase shift equal 
to the constant phase difference by providing a constant voltage to each of the 
N/2i phase shifters. 

 

5. The optical phase array according to claim 2 

wherein the N/2i phase shifters comprised in the second waveguide of the ith stage are 
thermo-optic phase shifters or electro-optic phase shifters. 

 

6. The optical phase array according to claim 1, 

wherein the second waveguide of the ith stage comprises a phase shifter configured 
to provide a phase shift of N divided by 2i and further multiplied by the constant phase 
difference to the second beam so that the second beam travelling through the second 
waveguide undergoes the phase shift equal to N divided by 2i and further multiplied 
by the constant phase difference. 

 

7. The optical phase array according to claim 6, 

wherein the phase shifter comprised in the second waveguide of the ith stage is 
configured to provide the phase shift of N divided by 2i and further multiplied by the 
constant phase difference at a predetermined voltage. 

 

8 The optical phase array according to claim 6, 

wherein the phase shifter comprised in the second waveguide is a thermo-optic phase 
shifter or an electro-optic phase shifter. 

 

9. The optical phase array according to claim 1, 

wherein n is any integer greater than 2. 

 

10. The optical phase array according to claim 1, 

wherein the optical phase array is configured so that each of the N outputs has a power 
equal to 1/N of a power of the laser emitted by the laser source. 
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11. A method of operating an optical phase array, the method comprising: 

providing the optical phase array, the phase array comprising: 

a laser source configured to emit a laser; 

an integrated photonic network with n stages of optical splitters, the optical splitters 
being 1x2 optical splitters, each optical splitter of the integrated photonic network 
having an input, a first output, and a second output; 

wherein the integrated photonic network is configured to separate the laser into N 
outputs; 

wherein each output of the N outputs differs from a neighbouring output of the N 
outputs by a constant phase difference; 

wherein N and n are related N = 2n; 

wherein an ith stage of the n stages has 2i-1 of the optical splitters, the first output of 
each optical splitter of the 2i-1 optical splitters being optically coupled to a first 
waveguide and the second output of each optical splitter of the 2i-1 optical splitters 
being optically coupled to a second waveguide; 

wherein the first waveguide of the ith stage is configured so that a first beam travelling 
though the first waveguide undergoes no phase shift; 

wherein the second waveguide of the ith stage is configured so that a second beam 
travelling through the second waveguide undergoes a phase shift equal to N divided 
by 2i and further multiplied by the constant phase difference; and 

wherein n is any integer greater than 1; and 

activating the laser source. 

 

12. The method according to claim 11, 

wherein the second waveguide of the ith stage comprises N/2i phase shifters, each of 
the N/2i phase shifters configured to provide a phase shift equal to the constant phase 
difference to the second beam so that the second beam travelling through the second 
waveguide undergoes the phase shift equal to N divided by 2i  and further multiplied 
by the constant phase difference; and 

wherein the method further comprises applying a constant voltage to each of the 
N/2i phase shifters. 

 

 



17 
 

13. The method according to claim 12, 

wherein the constant voltage applied to each of the N/2i phase shifters is adjusted to 
vary a direction of the N outputs. 

 

14. The method according to claim 12, 

wherein the N/2i phase shifters comprised in the second waveguide of the ith stage are 
thermo-optic phase shifters or electro-optic phase shifters. 

 

15. The method according to claim 11, 

wherein the second waveguide of the ith stage comprises a phase shifter configured 
to provide a phase shift of N divided by 2i and further multiplied by the constant phase 
difference to the second beam so that the second beam travelling through the second 
waveguide undergoes the phase shift equal to N divided by 2i and further multiplied 
by the constant phase difference. 

 

16. The method according to claim 15, 

wherein the phase shifter comprised in the second waveguide of the ith stage is 
configured to provide the phase shift of N divided by 2i and further multiplied by the 
constant phase difference at a predetermined voltage. 

 

17. The method according to claim 16, 

wherein the predetermined voltage applied to the phase shifter is adjusted to vary a 
direction of the N outputs. 

 

18. The method according to claim 15, 

wherein the phase shifter comprised in the second waveguide is a thermo-optic phase 
shifter or an electro-optic phase shifter. 

 

19. A method of forming an optical phase array, the method comprising: 

providing a laser source configured to emit a laser; 

coupling an integrated photonic network with n stages of optical splitters to the laser 
source; 
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wherein the integrated photonic network is configured to separate the laser into N 
outputs; 

wherein the optical splitters are 1 x 2 optical splitters, each optical splitter of the 
integrated photonic network having an input, a first output, and a second output; 
wherein each output of the N outputs differs from a neighbouring output of the N 
outputs by a constant phase difference; 

wherein N and n are related by N = 2n; 

wherein an ith stage of the n stages has 2i-1 of the optical splitters, the first output of 
each optical splitter of the 2i-1 optical splitters being optically coupled to a first 
waveguide, and the second output of each optical splitter of the 2i-1 optical splitters 
being optically coupled to a second waveguide; 

wherein the first waveguide of the ith stage is configured so that a first beam travelling 
though the first waveguide undergoes no phase shift; 

wherein the second waveguide of the ith stage is configured so that a second beam 
travelling through the second waveguide undergoes a phase shift equal to N divided 
by 2i and further multiplied by the constant phase difference; and 

wherein n is any integer greater than 1. 

 

20. The method according to claim 19, the method further comprising: 

forming the integrated photonic network. 
 


