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Introduction 

• Laser Cutting 

 

 

 

 

 

 

 

 

 

 

 

• Optical Tweezers 

 

 

 

 

 

 

 

 

 

 

 

• Nonlinear Microscope 

 

 

 

 

 

 

 

 

 

 

 

• Laser Ranging 
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Z = 260 mm 

r = 300 mm 

R = 99% @ 1064 nm 
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Part 1 - Concept  
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r = 300 mm 

R=99% @1064nm 

HT @ 808 nm 

Nd:YAG 

r = ∞ 

R = 98% @1064 nm 

HT @ 808 nm 

Aperture 

DOE 

 i = 450 

HR @ 1064 nm 

HT @ 808 nm 

 i = 450 

HR @ 1064 nm 

HT @ 808 nm 

Part 1 - Tested the concept on an Nd:YAG 
system 
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Part 1 - Tested the concept on an Nd:YAG 
system 
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Part 1 - Results 

• Modal Decomposition of LGp0 
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Part 2 - Results 

• LG0±3  
 

• LG0±4 

• LG0±6   
 

• LG0±10 
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Part 2 - Results 

• Modal Decomposition of 6 petals LG0±3 
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Part 2 - Results 

• Modal Decomposition of 20 petals LG0±10 

 

• LG10 
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Part 2 - Results 

• Modal Decomposition of 22 petals LG0±11 
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Z = 260 mm 
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P 
Near Field 

Beam Shape 

Cavity 

Length (mm) 

Beam Diameter on Flat Mirror M2 

Far Field 

Beam Shape Measured 

(um) 

Calculated 

(um) 

Difference 

(%) 
Measured Calculated 

Difference 

(%) 

0 277 331 328 1 1.0 1.1 10 

1 220 1450 1420 2 3.0 3.2 5 

2 185 992 993 0.1 5.0 5.3 5 

3 277 911 868 5 7.0 7.2 3 

4 290 801 804 0.4 9.0 9.0 0 

Part 3 - Results 
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Z = 229 mm 

r = 300 mm 

R = 99% @ 1053 nm 

W0 = 427 μm 

r = ∞ 

R = 98% @ 1053nm 
W0 = 207 μm 

P0 

P0 

P1 

P1 

Part 4 – Concept 
 

DOE 
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Part 4 - Results 

• Modal Decomposition of petals shows three modes of  
LG0+4  ,LG0-4 and LG10 
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Conclusion 

• Generation of high-order LG modes of different p 
and l combination is possible using a single ring 
method. 

 

•  High-order LGpl modes are of high purity. 
 

Future Work 

• Investigate further the reasons for the unexpected 
modes. 
 


