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Two-element interferometer

Receiver I

Output

Fringe pattern changes as the Earth rotates

Assumptions:
Monochromatic point source

with two identical antennas.

Cross —correlation :

R:I:y(’r) - <$(t)y(t - T))

!

R,,(s) = A(s)F cos(2mb, - s)
CrOSS-SPﬁ‘.Ctrlllll pO\"Ver denSit}"Z

S:I:'y(y) - X(V)Y*(V)

|

Say(s) = A(s)F, exp (127by - s)

S gives the fringe amplitude and phase.

Cited by Xuening’s slides



UV Plane

bis x = Uy + V& T Wey

O =Z€Cy + Y€y

Vi = /A(U)B,,(U) exp (27ib; ;. - 0)dS)

- V(u,v)= /A(:I:,y)By(:r,'y) exp 127 (ux + vy)|dxdy
Cited by Xuening’s slides



PSF Function

* See Oberg et al. (2021)
for ALMA detailed
parameters

* Combined -> Higher
Resolution and
Sensitivity

* Combined -> Shelf (We
don’'t want)
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CLEAN Algorithm

* 5S1: Find the maximum in
residual Image

e S2: Deconvolved-> CLEAN
components

* 5S3a: CLEAN += new
CLEAN components

* S3b: residual Image -=
dirty iImage for the new
CLEAN components

* S4: If maximum in residual
Image > threshold, go to
S1, else, stop

residual image
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Shelf Problem
and JvM
Correction

differential volume
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Standard CLEAN workflow

conv. CLEAN model

residuals final image

mixed units
units
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Masking

* Well designed mask

-> Low probability to add
components to clean model
erroneously

dirty image

model
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standard
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model
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Elliptical mask

Keplerian mask

threshold = 1 x RMS

threshold = 1 x RMS
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Welghting and Tapering

* Weighting and tapering could
directly affects the shape of

dirty beam
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SNR
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summary

* Main target: Clean the dirty image so that the following work
could continue

* JvM to correct the last step of the standard CLEAN method
* Keplerian masks, weighting and tapering for better results



Questions | would ask If | were audience

* How do they deal with noise when fitting?
* Details for three kinds of weighting?
* |s there a better way than JvM to correct shelt?
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