


Imaging and visibilities

—_—>

FT & deconvolve

Image : I(x,y)=0O*PSF IV(u,v)P & cut-off frequency at D/A

Example : resolved binary star at Canada-France-Hawaii Telescope
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Measuring visibilities with an interferometer
The visibility space
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Measuring visibilities with an interferometer
The visibility space

I(x,y)

200

FT

100

0 100 200

Measuring the visibility
amplitude is the only accessible
information in a 2 telescope 0 00
interferometer (unless you have

an external reference (star) or

internal (continumm/line))

200
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Projected baseline in y dimension (By) in m
or V coordinate (in m/lambda )

Measuring visibilities with an interferometer
The visibility space

Amplitude V(u,v) (visibility of the fringe) A cut in the visibility curve
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Projected baseline in x dimension (Bx) in

o @eandtiose (o mlamiE ) " fact with one visibility measurement with one baseline

you are only sampling one spatial frequency component of
the visibility amplitude.
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OUTLINE

. Modeling visibilities: principles.

Some useful basic functions.

. Practical issues.

. Conclusion




Addition FT{f(x,y) + g(z,y)} = F(u,v) + G(u,v)

Convolution FT{f(z,y) x g(z,y)} = F(u,v).G(u,v)

Shift theorem FT{f(x — 20,y — yo) = F(u,v) exp[27i(uzo + vyo)]

1
Similarity theorem FT{f(ax,by)} = w F(u/a,v/a)




I(z,y) = 6(x — x0)0(y — yo)umy V(u, v) = exp[—2im (zou + yov)]
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V(p) = exp[—(map)*/(41n2)]
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4/(ma?).ifr = /x2 +y2 < a/2

0 otherwise
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Visibility Curve for Psi Fhoenicis
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Uniform disk (example 2)

North

£

AlCs
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Determination of uniform diameter of Archenar (VLTI/
VINCI) at different positions angles shows evidence for
flattening due to to fast rotation (Dominiciano da Souza
et al A&A 2003).
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Ad(z,y) + Bé(x — sz, y — sy) with s =

sT? + 592
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V2(u,v) =




Resolved bi-structure (example)

Binary made of two resolved
photometric disks: d=3mas, PA:
35deg

Squared visibility in (u,v) plane Squared visibility as a function of baseline for
different flux ratios
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I(r) =1/(wa)d(r — a/2)

1 CoS @ + vsin ¢
-1 $in @ + v cos ¢




Vip) =2x j{; I(r)Jo(2mrp)rdr




(u,v) = f f y) exp(—2mi(zu + yv)))dzdy

Sparse sampling S (u, v)

Error e(u,v)
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Wavelength (microns)
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Model Fits

Halo Fraction: 0.00

Dust Fracton: 0.75

Ring Diameter (mas): 4.12

Hala Fraction: 0.00
Dust Fraction: 0.85
Ring Dlameter (mas): 3.84
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Oup = 3.218 = 0.005 maqshbsiletal. 2006b, ASA

0.10

Oup = 3.217 mas

T 0.90F e Qup = 3.202 mas + diffuse emission (1.29%)
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Conclusion

v Visibility study without imaging can be efficient.

v" The (u,v) coverage strategy is different from imaging. Limited
allocated time means limited (u,v) points.

v" Use basic models in order to prepare your observation and determine
what 1s the more constraining configuration.

v" Visibility space is the natural place to understand the errors of the final
result.

v" Always start by describing your observations in terms of basic
functions. It brings quantitative information useful for further more
detailed computations.
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