Manufacture of Fork Holograms to Produce Laguerre-Gaussian
Beams with Orbital Angular Momentum



WHAT IS ORBITAL ANGULAR
MOMENTUM!?
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Intensity pattern of an OAM beam Intensity pattern of an OAM interfered with
A plane wave at normal incidence




WHAT IS A HOLOGRAM!



WHAT IS A FORK HOLOGRAM!?



HOW TO CREATE THE
HOLOGRAM

¥, = A,e'"®e'™:% (Laguerre — Gaussian Mode)
W, = A,e'®x*e'%2% (Plane Wave Mode)
=%+ 9,7 = (P +¥3)(¥, + %)

[ = (Ale—izee—k,x +AZE—Ek,‘:E—iJ:,x)(AIEiIBEiJ:,: +A2E:'I:rteik,x)
I= (A7 + Ao ) (4,278 + A,eF")
Assume 4,and A, have the same value
[ = A2p-ilBil8 4 42 ,=il8 jikyex 4 42 —ikyX pil8 4 42 j=ikyx gikyx
T = A% + A% + A2[eil18—Ryx) p=il18=kyx)]
I=A%+ A% + 24%cos (16 — k,x)

Then normalize as

[4% + A% + 24% cos(18 — k,x)]
I = AZ + A2

24%(1 + cos(18 — k,.x))
I = 242

I, =1+ cos(l@ — k,x)



MODELS MADE IN MATHEMATICA
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HOW TO PRODUCE A HOLOGRAM
FROM THE MATHEMATICA MODEL



3D MODELS




FIRST PROTOTYPE

The first prototype was printed with a 0.4mm
nozzle so the best resolution that could be
obtained was approximately 0.5mm.The
model was initially much higher resolution
than this so the grating had filament between
the slits.
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WHY A HIGHER
RESOLUTION IS NEEDED 3
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FINAL PRODUCTS



FINAL PRODUCTS
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Original size compared to the 0.2mm nozzle size Higher [ value (I = 6) printed on a mirror



TESTING THE HOLOGRAMS
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EXPERIMENT

Figure on the right shows the lab setup.




RESULTS
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OAM without m = 2,3, ... being blocked by slit Intensity pattern from an OAM beam



RESULTS

Spiral interference from the OAM beam and plane wave




CONCLUSIONS



