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Problem statement: decorrelation
Visibility averaging
Time and bandwidth decorrelation
Smearing = loss of amplitude + distortion
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Problem statement: decorrelation

Visibility averaging

Time and bandwidth smearing

Smearing = loss of amplitude + distortion
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Averaging effects or smearing

Phase center RA=0, Dec=-45 deg
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Problem solving: PSF slow derivation

interferometric visibility

V(b) =

∫
Ω
Iν(s)e−2πibsdΩ, (1)

tν-space: re-sampling time ∆t and frequency ∆ν, t0 and ν0 their
centre respectively

V(t0, ν0) =

∫∫
∆t∆ν

Wt0,ν0(t, ν)

[ ∫
Ω

Iν(s)e−2πibsdΩ

]
dtdν (2)

=

∫∫
utνvtν

Wb0(b)

[ ∫
Ω

Iν(s)e−2πibsdΩ

]
dutνdvtν (3)

Generalized weighting and windowing function

Wt0,ν0(t, ν) = Π(t − t0, ν − ν0)W(t − t0, ν − ν0) (4)

M. Atemkeng Supervisors: Prof O.Smirnov, Dr C. Tasse, Dr G. Foster (RU)Optimizing the PSF Time Load July 2, 2015 5 / 17



tv -space and uv -space

Boxcar and boxcar-like

Π(t − t0, ν − ν0) =

{
1

∆t∆ν , |t| ≤ ∆t/2, |ν| ≤ ∆ν/2
0, otherwise,

(5)

Π(b− b0) =

{ 1
∆utν∆vtν

, |utν | ≤ ∆utν/2, |vtν | ≤ ∆vtν/2

0, otherwise,
(6)

M. Atemkeng Supervisors: Prof O.Smirnov, Dr C. Tasse, Dr G. Foster (RU)Optimizing the PSF Time Load July 2, 2015 6 / 17



PSF slow derivation

Vb0(x) =

∫∫
utνvtν

Wb0(b)e−2πi(utν l+vtνm+wtν(n−1))dutνdvtν . (7)

source coordinates, l ,m and n. Average baseline vector, x

Vb0(x) =

(
G̃b ◦

[
Cb0Π̃b

]
◦
[
Cb0W̃b

])
(l ,m)

(8)

Cb0(l ,m) = e−2πi(ut0ν0 l+vt0ν0m), Gb(l ,m) = e−2πi [wtν(n−1)] (9)
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Computational load

Vb0(x) =

(
G̃b ◦

[
Cb0Π̃b

]
◦
[
Cb0W̃b

])
(l ,m)

(10)

Brute force: (CPU, Parallel computing, GPU,...)

Slow derivation, FFT, sky map of N2 cells,
[
PSF

]
l ,m

requires

∼ MNlog2N multiplications; ∼ N2log2N.

Slow derivation, FFT, sky map of Ns sources, ∼ N4log2N
multiplications for all

[
PSF

]
l ,m

.

Linear Algebra and Approximation: computationally cheaper, but an
approximation

Quick derivation, FFT, sky map of Ns sources, ∼ N2log2N
multiplications for all

[
PSF

]
l ,m

.
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uv plane approximation

Approximate the offset PSF (Pseudo PSF) visibilities by the centre bin

Vb0(x) '

(
G̃b0 ◦

[
Cb0Π̃b0

]
◦
[
Cb0W̃b0

])
(l ,m)

(11)

Requires ∼ Nlog2N multiplications
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Results
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Results
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Image plane approximation

Approximate the offset PSF from the PSF at the Phase centre
(Nominal PSF)
Find a function H and the variation in time/frequency ∆Ψ and ∆Φ

PSFl ,m '
[
H(

∆Ψ

2
)H(

∆Φ

2
)
]
◦ PSFl0,m0 (12)
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K = sinc(
∆Ψ

2
)sinc(

∆Φ

2
) K̃
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Image plane approximation: results
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Computational time

uv-plane approximation Image plane Approximation
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DDFacet(courtesy: C. Tasse, Observatoire de Paris)

Model image, mominal PSF Model image, pseudo PSF
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C’est la fin!!! Merci!!!
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