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What is interferometry?
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Where have you seen interference of waves?



On a rainy day

Image credit: Anton/Wikimedia



On a rainy day
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Soap bubbles

Image credit: Alvesgaspar/Wikimedia



Butterflys, beetles, b
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Image credit: Alexcooper1/Wikimedia




This i1s cool ....

BUT
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This is cool ....
BUT

| came to learn radio
interferometry

| know!
Trust in me and hang on ...



The double-slit experiment
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The double-slit experiment

Single-slit pattern

Double-slit pattern

Credit: Jordgette/wikimedia



The double-slit experiment
d? = (y—al2)* + H*

d; = (y+al2)* + H*

Ad(d, + d>) = 2ya
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The double-slit experiment

d? = (y—al2)* + H*
d; = (y +al2)* + H*

Ad(d, + d>) = 2ya

d2 d+d,~ 2ysin6
(Fraunhofer)

Ad ~ asin @



The double-slit experiment

Ad ~ asinf
ka .
d E, = Aexp (—]—smé’)
1 2
y ka
E, = Aexp +]781n6’
| -
| H 2 o) 9l kCl .
|E,+ E,|” =4A~cos 7s1n9
) 5 o f ka .
H |E,+ E,|” =4A~cos 7s1n6’

E\ES = A%exp (— Jka sin 6)



The double-slit experiment in reverse

&
&



The double-slit experiment - primary beam

Single-slit pattern

Double-slit pattern

Credit: Jordgette/wikimedia



The double-slit experiment - Primary beam
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The double-slit experiment - Fringe spacing
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The double-slit experiment - bandwidth smearing

aperture — width
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The double-slit experiment - bandwidth smearing

Credit: Aleksandr Berdnikov / Wikimedia



Phase coherent detection - Synthesis
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Phase coherent detection - Synthesis




Fourier synthesis imaging

I(l,m) = Jdquv V(u,v) exp |—j2x(ul + vm)|

V(I,m) = [dzjdz I(u,v) exp |j2z(ul + vm)|



Point spread function

VM(u,v) = V(u,v) X S(u, v)

™M, m) = I(l,m) * B(l, m)

B(l,m) = Jdquv S(u, v)exp [j27z(ul

vm)]



Thinking in Fourier space - what’s in the sky?

Vis. Amgplitude Vis. Phase
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Thinking in Fourier space - what’s in the sky?
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Thinking in Fourier space - what’s in the sky?
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Thinking in Fourier space - what’s in the sky?

1.0

Vis. amplitude Vis. phase




Thinking in Fourier space - what went wrong?




Thinking in Fourier space - what went wrong?




What are all these spikes?
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What are all these spikes?
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Think of wave interference next time you encounter ....




