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Why is Interferometry useful?

Objects Single Telescope Interf. Fringes
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Why is +Interferometry dlfflcult’?
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Mlchelson Stellar Interferometer
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¢ Stellar source with angular size a,

9 Add frrnge patterns (i.e.
|ntenS|t|es) between * a,/2

¢ Resulting fringe pattern shows
reduced contrast ,1_.. |

@ Reduced contrast depends on B
and on dO

p

movies courtesy of A. Glindemann



Slngle telescope |mag|ng VS.
Al mterferometry

Sensitivity 2o Diffraction limit



Optical vs Radio Ikn_terfarometry
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In common: V|S|b|||ﬁg§ Closuré‘l?hases Angular Resolution (A/B)

Radio: more baselines, phases, “true” imaging
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facility funding location

CHARA USA Mt. Wilson

COAST UK Cambridge
GI2T E Calern
|OTA USA, F  Mt. Hopkins
IS USA Mt. Wilson

KECK USA Mauna Kea
,_;QA D_| Mt_Graham
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Paranal Telescopes and
' .. Instruments
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MIDI (UT: 1Q '03; AT: 1Q ‘04)
AMBER (UT: 1Q '04; AT: 2Q '05)
PRIMA (AT: 4Q '07; UT: TBDJ
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VLTI Scheme

The wavefronts must be
“clean”, i.e. adaptive optics
needed for large/telescopes.
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The optical path difference
must be continuously
Compensated by the delay s e

e 0

Interferometry fringes

Atmospheric turbulence =i |
Rl Hptlcnco m

causes rapid fringe motion s
which must be,‘frozen” by a Cats Eye R Rtict
so-called fringe tracker.

Masmyth Focus
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o Four 8.2-m Unit )
Telescopes (Baselines up
to 130m)

o Four 1.8-m Auxiliary
Telescopes (Baﬁllnes up
to 200m) :

o 6 Delay Lines "l, i i

o near-IRto MIR (angular
resclution 1-20 mas)

o Excellent uv coverage

© 1% Gen Instruments 1l

o IR tip-tilt in lab '111".,'

o Adaptive optics ’

o Fringe Tracker

© Dual-Feed facility (PRIMA)
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...IThe “‘Paranal Express’

correct sidereal
path difference

'six delay'lines
combine all UT
baselines

combine almost;
all AT baselines

laser metrology




wVLT_l kabcratory

hH ABG LER
| s Sl 1L
ot
Tttﬁ I|L“'l
| %




AMBER first fringes on Sirius

2-3 beam, JHK
R=35, 103, 104

Beam #1 Beam #2 Interferometry

Paranal 2004/Q1 Image: Wfl'jjfrﬂfm's-dm'ﬂ's Marchz001)
it b
2 beam, N-band
R=30, 230
' Paranal 2002/Q4
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_ H__c__)_w to obtain and use
L e v7i data W
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#Public Archive (VINC|~20000 OBS SDT, I\/IIDI
"AMBER): register as'an Archive user

*VVINCI: pipeline
*MID|: MIAVEWS ‘software 10y
-AMBER: Amimyorick, Reflex

#Write your own proposal
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Interferometric
"Science nghllghts

#AGNSs (dust tori)
fHot stars masswe stars; star formation
: vaoIved‘stars duiét In giants; AGBS Y
#Stellar pulsation
#Binary stars.. 1 disterma i 2
#MS stars and fundamental parameters
#Search for exoplanets (direct detection)
#Solar system (asteroids) | |

" "¥Black'holes and relativity
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NGC 1068

(coneratitlismsir ap lq,h‘""' =g

10 mas

68, (NOAO/AURA/NSF). Centregfon-interferometric acquisition image of NGC 1068
es on arcsec scales. Also shgefn are the position of the spectroscopic slit used in the
oward top left) and East J .x,vﬂ‘.rr." hattom le Mt} on the sky. The projected baseline was
tion was 26.3 mas at J#micron wavelength. Right: sketch of the dust structure in the
abservations. It copfbins a central hot component (T = 800 K, yellow) which is signif-

-larger well-regfived warm companent (T=330 K, red) of diameter 33£5 mas, corre

fe et al (2004
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Radial velocity data * Angular diameter
(spectroscopy) (interferometry)

Relative size (Solar units)
Angular diameter(mas)

0.4 Phase 0.6




Lane et al. 2000
irst detection

Angular diam. (mas)

res. (mas)
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e SUSI Observations
® VLTI Observations

0.0

" From J. Davis (2005)
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Pulsation Phase




The VLTI Tomorrow
PRIMA

Dual-feed facility
Start of integration in Paranal in

2008
First scientific use in 2009 TBC

Phase A studies concluded (Sep’07) for 2"d Generation Instruments
3-20um, 4 beams 1-2.5um, 4-6 beams 2.2um, 4x2 beams
VSI GRAVITY
—®

VLTI Fav : 2*




Conclusions
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