Merging Single-Dish Data

> Bibliography
» The short-spacing ‘problem’

» Examples
— Images
— Power spectrum

» Fourier (or UV) plane .v. sky (or image)
plane combination

> Noise & calibration issues
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The short(zero)-spacing problem
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Velocity: 22051 km/s

Declination (J2000)

HI in the E-arm of the LMC (ATCA 4x750 m)
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Merging interferometer and
single-dish data

VA

The Fourier Interferometer data

(UV) plane

Single dish data

Overlapping region

v
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Data combination techniques

/
/
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Image plane combination

ZLa,

s i--_‘--h.v.

» Match resolution of data in overlap region

> AC
ca

E.g. deconvolve SD image data with SD beam &
convolve with interferometer beam

E.g. multiply interferometer image data with SD gain
function

just flux density scales & weights (relative
Ibration)

> AC

d weighted, scaled images!

> If Images are dirty, deconvolve.
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Dirty ATCA
Image (mosaic)

Parkes image *f*

Linear
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Image combination equation

(Stanimirovic et al.; Sault et al)

Combined image: |, =W 1. +W Tl
W, = s
Int sd
Weights
W = Qint
sd
Qint T Qsd

Lister Staveley-Smith — Narrabri Synthesis Workshop 15 May 2003 11



ATCA (post-deconvolution) Example of image-plane combination:

SMC in HI at V,=130 km/s
(Stanimirovic et al 1999)

Weighted combination 1
Parkes (post-deconvolution)



Fourier plane combination —
iy Do

> Appropriately weight data in overlap region

— E.g. taper interferometer Fourier-plane data with
transform of SD beam

— Multiply SD Fourier-plane data with transform of
Interferometer beam

> Adjust flux density scales (relative calibration)
> Add In Fourier plane!
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Amplitude
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Example of Fourier
plane combination:
McClure-Griffiths et al.




Practical Implementation

> AIPS, miriac
> Miriad Is we

— Immerge a

& aips++ all have possibilities

l-tested for ATCA+Parkes data:
lows feathering in Fourier plane

[Fourier plane]

— Mosmem allows SD data to be introduced as a
‘default’ image [image plane]

— Mosmem allows image data to be combined at

deconvolution step (joint deconvolution, non-
linear combination) [iImage-plane| **
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Joint deconvolution

Maximize “entropy”: []= _Z | |nE |\/I|i j
[ ie

Subject to (1) Z{' iﬁt - B D'}iz < Na-iit

2
(2) z{@j ~Ba D'} <Md?,

i fsd i

> This may be the best approach for Mopra+ATCA data
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Comparison of methods — N

s 3—'--_‘-1-.;‘

» Not much difference between available techniques for
Parkes & ATCA combination
— Which is ‘best’ depends on scientific use

— Minimum ATCA baseline with useful S/N is 20 m (post-mosaic), cf.
30 m physical
— Parkes maximum baseline with useful S/N & reliability is 40 m, cf.
64 m physical
> Linear Fourier plane approach (immerge) is very fast. No
reason not to use this.

» Mopra+ATCA is harder and will need non-linear image-
plane technique. Also:

— need to handle change of beam shape, calibration, pointing &
opacity with time.
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HSealed Low Resolution Data (J}r}

Check you understand your calibration
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Summary

> |If your objects are extended and you need to
mosaic, you will need to add single-dish data.

> Parkes+ATCA: excellent combination 1-20 GHz.
> Mopra+ATCA at 80-115 GHz: possible, but

challenging. -2

T [ Qpoint 1

» For the AT Compact Array, — ~[ o ] n
sd

so relatively little single-dish £
data needed

> Linear Fourier plane combination works well
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