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Young’s Interference Experiment



Abstract

The Young’s interference experiment was
one of the well-known experiments that
shows the wave nature of light. It is the
fundamental of several qguantum optics
experiments nowadays. We reproduce
this famous experiment in VirtualLab
Fusion, by using a double slit with
adjustable slit width and slit distance.
With a single point source, we examine
the influence from the slit width and the
slit distance on the interference; then with
an extended source we observe how the
Interference contrast changes with the
lateral extension of the source.




Modeling Task — Single on-Axis Point Source
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Fix Slit Distance (500um) and Vary Slit Width
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n 7: slit width = 150 pm, slit distance = 500 um
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The slit width determines the
divergence of the field passing
through it — the wider the slit the
smaller the divergence, and
therefore a narrower envelope. o O,
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Fix Slit Width (100um) and Vary Slit Distance

n 18: slit distance = 200 um, slit width = 100 pm
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Numerical Data Array
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The slit distance determlnes the
angles between the two interference
beams. Larger slit distance leads to

larger angle and therefore denser

)

interference fringes.
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Modeling Task — Single off-Axis Point Source
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Result for an Off-Axis Point Source (Lateral Shift X 60um)

Ray optics predicts that
only one slit is illuminated. Fringe[Eaﬁﬁra] (600]
If that were true, there
would be no interference.
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Because of diffraction from the
circular aperture, both slits can
be illuminated and that will
S ! produce interference pattern, as
\'*’72 shown in the field tracing result.
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Modeling Task — Extended Source
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Interference with Extended Source
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The interference
contrast decreases
when aperture size

increases.

E 13: interference pattern along x axis

Numerical Data Array

energy density [(V/m)*2]

0.8

0.6

04

02

Diagram Table Value at x-Coordinate

- aperture size 100 pm

- aperture size 200 pm

-~ aperture size 400 pm

-
n 4: aperture size 100 pm
Chromatic Fields Set

[o ][O |us]

-

aperture size 100pum

u 5: aperture size 200 pm

=N ECh ™

Chromatic Fields Set

¥ [mm]
0

n 7: aperture size 400 pm
Chromatic Fields Set

aperture size 200pum

ESEe

aperture size 400pum

E
E
>
7 -6 -5 -4 -1 0 2 4 5 6 7
X [mm] 0 5 0 5 10
< >
X [mm]




Peek into VirtualLab Fusion

1 3: aperture size 400 um*
Results

Start the parameter run and analyze its results

b Go!

Use Already Calculated Results for Next Run
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Workflow in VirtualLab Fusion

* Check influence from different parameters with

Programming a double-slit function
— Programming a Double-Slit Function [Use Case]

Parameter Run

— Usage of the Parameter Run Document [Use Case]
— Scanning Mode of Parameter Run [Use Case]

Model partially coherent source by shifted
elementary-field method

Genera te Spherical Wave
Polarization Mode Selection Sampling Ray Selection
Basic Parameters Spectral Parameters Spatial Parameters

Medium at Source Plane

Air in Homogeneous Medium
[ Load / Edit Q, View

Source Field: Longitudinal and Lateral Offset
Distance to Input Plane [ 10 mm.

Lateral Offset 400 pm 16 pm

Input Field: Position, Size and Shape

(® Manual Setting [C] Apply Lateral Offset of Source Field
Shape O Rectangular (® Elliptic

Diameter | 400 |.m| x® | 400 |.rn|
(® Relative Edge Width
(O Absolute Edge Width 40 ym
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https://www.lighttrans.com/index.php?id=1497
https://www.lighttrans.com/index.php?id=1596
https://www.lighttrans.com/index.php?id=1793

VirtualLab Fusion Technologies

nonlinear free
crystals & components SPaC€  nrigmg,
anisotropic plates,
components @ cubes, ...
waveguides lenses &
& fibers ~ freeforms
i apertures &
scatterer Field 9 boundaries

beam Fresnel, meta

Solver
diffusers ( \ gratings
diffractive diffractive,

splitters lenses
SLM&  icro lens & HOE, CGH,
adaptive  freaform DOE
components arrays

# idealized component
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-  White-Light Michelson Interferometer

further reading - Mach-Zehnder Interferometer
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