


Observability

Single dish telescope :

Constraints are HA and Fz => one needs LST, RA and DEC
Global efficiency 1s high (uv coverage, low overheads)

Interferometers :
Constraints : HA, Fz, (U,V) => one needs LST, RA, DEC, Bvect
Hardware constraints : Delay lines stroke, Dome vignetting
Global efficiency is low (poor uv coverage, high overheads)

A good Observation Preparation Software is required
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What about OPD and Delay lines

B sin(6) can become very large when :
» the baseline 1s oriented east-west
e * the baseline is large

» the star is far from the meridian

Ex:
a 200-meter-baseline (east-west)

a star at h=3 hours and & =0 deg.
Opd=141m

B sin(8)
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VLTI at ESO Paranal, Chile

Baselines: up to 200 m
4 8-meter-telescopes
4 2-meter-telescopes

ESO Lunch Talk - D. Ségransan - Better understanding Very Low Mass Objects - December 3rd




Reminder: what’s the UV plane

Transform

B = (AX,AYAZ)= (Xn—Xn,Yr-Yn,Zr~Zn) is the projected baseline vector
(uﬂ«’)= % (;iX ,ﬂY) are spatial frequencies

Spatial frequencies :
* Unitless: [ arcsec!]

* They represent distances in the incident wavefront measured in
wavelength units

* (u,v)are the conjugated coordinates of (x,y)
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UV plane sampling with single dish telescope
and adaptive optics

=

e

1 (—I:}’ ) IV (H ,1-’);2
(cut-off frequency at f.=D/A)

Resolved binary star at Canada-France-Hawaii Telescope with adaptive optics
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UV plane sampling using the earth rotation

UV plane sampling depends on:
— the hour angle, h
— the source declination, &

— the baseline vector (X,Y,Z)
U\ sin(h) cus(h) 0 \/X)
y |=1|-sin(0)cos(t) sin(8)cos(k) cos(d ) Y
A
W) cos(d )cos(h)  —cos(d)sin(k) sin(6) I\Z |

Eliminating h from the above equations, one get an ellipse eguation:

i (*’ - (fifzggﬂs(é ))‘? ) %
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Reminder : what ’s the UV plane (4)

20

* A2 telescope interferometer gives access o
to 1 (u,v) point per measurement.
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e A3 telescope interferometer gives access
to 3 (u,v) point per measurement.

|
ra
=

N
—z20 =10 0 10 20

* We have access to high spatial freq but ... u [arcsec™1]

[Visibilityl2, cut-off frequency

& uv-tracks (6 hours observation)

A lot of GAPS remain in the UVplane
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What is an appropriate UV-plane sampling?

Well, it depends ...

on the object you are observing
= angular size of the source
= simple vs. complex source
= model fitting vs. image reconstruction
* on the instrument you are using
=>accuracy on visibilities

= spectral resolution

Observing with the VLTI ~ D. Ségransan -- Observability and UV coverage Sth February 2002




What is an appropriate UV-plane sampling?
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What is an appropriate UV-plane sampling?

Radius measurement with IOTA/FLUOR

N telescope = 2 (at that time)
accuracy on V2 << 1%

poor UV coverage but ... a few points

at the right place do the job
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Observing with the VLTI
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What is an appropriate UV-plane sampling?

CF- IV 2003 10
N il i

klu;
o

._}

: y
: . /
— y e -
A\ ;‘| . La
\ Ir' {"' | ) s
Vi) r’ @
II"R\_,..JII \-‘_‘LH‘F | -]

1 '
ff{{ ‘

TR | NE]
i A
” i)

I‘.

N

AN

Binary star observation with PTI

accuracy on V2> 1%
limited UV coverage

but ... binary observed at different
phases

and ... radial velocities

- =

Observing with the VLTI
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Observing with the VLTI
Several limitations

* Limited number of recombined telescopes
(2-3 for the first generation of instruments on the VLTI)
* Shadowing (telescopes may see each other)
* Delay line stroke may not be long enough
* Changing the telescope configuration [S NO'I straightforward

=> Covering the UV-plane is «very expensive» in observing time with 2-3
telescopes

The goal IS NO'T to cover the whole UV-plane

Which UV-coverage do I need to conduct my observing program?
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