


Reminder: what’'s the UV plane

I(u

V% ﬁ:\/(u ’V) n I (6\)/) where |A(U,V) Eoll it | (X’y)

B = (AX, AY,AZ) = (Xn—Xn, Ye-Ya, Zn—Z1)  isthe projeced basdline vedor
(U,V) = % (AX,AY) are spatial frequencies

Spatial frequencies:

e Unitless [ arcsec?]

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

e (uv) arethe @njugated coordinates of (x,y)
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UV plane sampling with single dish telescope
and adaptive optics

=

—

1(Xy) V(u,v)[2
(cut-off frequency at f.=D/A)

Resolved binary star at Canada-France-Hawaii Telescope with adaptive optics
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U (kA)

-1. 10%01-U2-U3

Wavelength 1.000 micreons
Declination —30.0 °







UV plane sampling using the earth rotation

UV plane sampling depends on:
— the hour angle, h
— the sourcededination, o
— the basdline vedor (X,Y,2)

g E sin(h) cogh) 0 X [
v @:% sin(d)cogh)  sind)cogh) codd) [OYEC
wH  Heofs)codh) —cofd)sinh)  sinB) HHZ G

Eliminating hfrom the dove equations, one get an ellipse equation:

o+ G- X
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UV plane sampling using the earth rotation

£ xearth

North-South & East-West baseline a8 e from a star at 0=-42deg.
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ml-uz
—1. 10°%avelength 1.000 micrens
Declination




U1-U2-US—Ud—A0—A1—BO—B
o] -2 10°avelength 1.000 microns
00 Deaclinaticn




What about OPD and Delay lines

B sin(6) can become very large when :
* the baseline is oriented east-west
B ° the baselineislarge

e the star is far from the meridian

Ex:

a 200-meter-baseli ne (east-west)
astar at h=3 hoursand 6 = 0 deg.
Opd=141m

B sin(@)

Observingwiththe VLTI D. Ségransan -- Observability and UV coverage 5th February 2002 11




Observability & uv coverage

practicework session

= ASPRO Menu — 8%
EXIT RASPRD WHEM WHERE WHAT OBSERVRBILITY/COMERRGE MODEL/FIT OTHER Help
STAR 1 9:10:00. 000 70: 00: 00. 000
STAR 2 9:10: 00. 000 50: 00: 00. 000
STAR 3 9:10: 00. 000 30: 00: 00. 000
STAR 4 9:10: 00. 000 10: 00: 00. 000
STAR 5 9:10: 00. 000 -10: 00: 00. 000
STAR 6 9:10: 00. 000 -20: 00: 00. 000
STAR 7 9:10: 00. 000 -30: 00: 00. 000
STAR 8 9:10: 00. 000 - 50: 00: 00. 000
STAR 9 9:10: 00. 000 -70: 00: 00. 000
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Obs: =T0:24:11.642 —24:27:33.117
12 15 18

(STAR 1)

(STAR 2)







Day: 05-FEB-2002 Obs: —70:24:11.642 —24:37:33.117
Source: STAR Ra= 09:10:04.518, Dec—30:00:25.652
UT.C. DL on tel #1 set at: 43.18000 (m)

08 ag 12 15




1. 10%11-vz-us

Wavelength 1.000 microns
Declination —30.0 °




Observing with the VLTI
Several [imitations

* Limited number of recombined telescopes
(2-3 for the first generation of instruments onthe VLTI)
« Shadowing (telescopes may see eah ather)
« Delay line stroke may not be long enough
e Changing the telescope mnfiguration IS NOT straightforward

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

Thegoa IS NOT to cover the whole UV -plane

Which UV-coverage do | neead to conduct my observing program?
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ASPRO demo 1

Direct diameter measurement of the red dwarf GI887 (MQV)

o Easy target for AMBER : J=4.16
e RA:23.05:52 Dec:-35:51:11
 Expeded diameter 1.69 mas

 Basaline B5-J6 does constrain the diameter of this M dwarf
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What Is an appropriate UV-plane sampling?

WEell, it depends ...

e ontheobjed you are observing
[1 angular size of the source
[1 ssmple vs. complex source
[1 modéel fitting vs. image reaonstruction

e ontheinstrument you are using
[1 acaracy on visihiliti es
[1 spedral resolution
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What Is an appropriate UV-plane sampling?
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Spatial Frequency (cycles/arcsec)

N telescopes >2
acarragy on V2> 1%
Impressve UV coverage

use of spedral resolution to improve
UV coverage
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What Is an appropriate UV-plane sampling?

Radius measurement with IOTA/FLUOR
e N telescope = 2 (at that time) L
e acaragy onV?2<<1%

_ 08 | — X3500/min -
 poor UV coverage but ... afew points : , L XB00/max
at theright place @n do the job - T Uniform disk

06

Wisibility

0,4

02

0 0 20 3 4 N & O &
Spatial frequency (cvcles/arcsec)
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One last difficulty

Observing in Broad

@3)=1 (xY)

* Thevighility you measure is averaged over the band
 Thereis omeincetitude aout the dfedive (u, v) coordinate
e Your target may behave diff erently at diff erent wavelengths

[1 Some spedral resolution makes life easier
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