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Mosaics

e On-the-fly (OTF) —>

— Advantages:
* Faster, time efficient, better quality data
e Larger fields

* Open new ways of data editing and processing ... although
this is non-trivial, never done before
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An OTF simulator
simulator
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OTF simulator
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Imaging as a classical

mosaic
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. OTF-specific algorithm

Institut de
Radioastronomie
Millimétrique

| On-the-fly observations simulator (v0.3). NR, FG & |P
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P("M-,_ "Ei-p) — / V ("EL? ZP)E_EQTTHPEP {ﬂp ;  for constantu
“super-visibility function”

e

I ("li— =+ 'U"IJ) = P u (’la{'p) / E ('?_L'IJ) up| < D/A (where B(uy,) # 0)

Direct measurement of the true visibility of the source in the
surroundings of the point u
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ER79: intuitive idea

......

Analyzing how the visibilities change from

U one position of the source to another, it is

: ) possible to recover the information around
L a (u,v) point
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From N__ . uv planes to a global

Iram “wide-field” uv-plane
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How to develop an
ER79-based algorithm?
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How to develop an
ER79-based algorithm?

Vel ,m ,u,v)

Sampling ?
Griding ?

=

Visibility map for (ui,vj)
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Griding and sampling in 4D
(I, m_,u,v)

VI(l,,mpy,u,v) = K(l,,my,u,v) = [V(I,,m,,uv) S, m,, uv)

S, my,u,v) = K(l,, my,u,v) xS, my, u,v)

P uy, vy, u,v) = FIp [Vl myp, u,v)| = V9 (u,. v,,u, v)

(tp, Uy, u, V) _ 9 (tp, Vp, 1, V) £ V (1, v 1, 0)

—

K (up, vp,u, 0) K (up, vp,u,v)

Equation similar to the classical relation between the gridded dirty image, gridded
dirty beam, and beam-apodized sky brightness distribution

Problems:
- if we continue working with Pg(up,vp,u,v) it is not possible to correct for the griding

convolution
- otherwise a deconvolution (4D) is already needed to obtain P(up,vp,u,v)



Griding and sampling in 2D (u,v)

Limiting cell size

S(l,, my,u,v) — S(u,v)

Gridding in (I ,m ) b
K(lpampauav) —>K(U,’U) o m(pmp) y

observational procedure

VI, mp,u.v) = K(u,v) = V(I my,uv) S(u )
S9(u,v) = K (u,v) % S(u, )

T = Py ,0) = K (,0) # [Pluys v, 0) - S(u.0)



Griding correction and final
Imaging and deconvolution
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Map size and scanning velocity
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Shift in the uv plane
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Mosaic size
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(1/Au, 1/Av)
Mosaic size

Vscan time map linear size
arcsec/sec min  arcmin

0.5 18 1.9

1 14 2.4

5 88 4 PdBI
10 7 5! §=30¢°
20 54 6.5

40 144 8

60 3.8 9.1




Dumping time

PdBI Uscan time map linear size
8=30° arcsec/sec min  arcmin
0.5 18 1.9
1 14 2.4
| 5 38 4
Mare Sousec 10 75
20 54 6.5
40 4.4 8

60 3.8 9.1




Summary

e We have now an On-the-fly (OTF) observations simulator to
develop OTF-specific imaging techniques.

« We have done feasibility studies of OTF-specific imaging
algorithms.

— The general case is far from trivial...

— A workaround is to impose some constrains on the
observation procedures (Cartesian grids, mosaic size)

PS: In addition, we have done analytical and numerical calculations of
the error transfer in the pseudovisibilities computations to optimize
the addition of short-spacing data to wide-field interferometric
observations




What next ?

e Publications of reports:

— Short spacings addition: pseudovisibilities weights

— Feasibility studies of OTF-specific imaging algorithms
* Implementation of the restricted algorithm

e Exploration of the limits of the algorithm using
the OTF simulator as input data
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am On the griding in the uv plane
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We can be sure that the uv points corresponding to the different fields are
not shifted to a distance larger than the cell size ...

... but this does not mean that they will lie exactly in the same cell, they
can be in contiguous cells ...

... and to be close to the theory we should
have a measurement of the visibility at a
the same (u,v) point for all the mosaic fields




Dumping time & effective beam

t0+td.ump 12mul
ULy ) = at tdu?n') ax P t e |
Viady) = [ dttaumy [ deBU = 1,(0) 10

o

to +tdu-m.p

Btff(Z) — / de(z - zp(t))/tdu:rnp

J1p

Beff(l) — B(Z) * H(Z/(25“5{?(1.71tdu.-:rn,p))

B eff ("U.) — B (u) ’ SiﬂC("u ) (211 SC(J.Tltd‘urTTlp))

(V ) < 1/3 FWHM of the primary beam

scan dump




