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● Selecting a Beam Combiner

● Selecting Telescopes and Baselines

● Selecting Calibrator Stars

● Selecting Delay Settings (POP Configuration)

● Time Needed for Observations
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Beam CombinersBeam CombinersBeam CombinersBeam Combiners

Combiner Num
Tel.

Band Typical
Mag

Best
Mag

Spec. 
Res.

Advantages

CLASSIC 2T H or K 7.0 8.5 Broad Sensitivity

CLIMB 3T H or K 6.0 7.0 Broad Sensitivity

JouFlu 2T K 4.5 5.0 Broad Precision

MIRC 6T H 4.5 6.0 40 Imaging

PAVO 2T 630-900 nm 7.0 8.0 30 Sensitivity

VEGA – HiRes 2-3T 2 bands (7nm) in 
480-850 nm

4.0 5.0 30000 Spectral Res

VEGA – MedR 2-3T 2 bands (35 nm) 
in 480-850 nm

6.5 7.5 6000 Spectral Res

Limit for acquisition and tiptilt tracking:   V = 10-12 mag
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Telescopes and BaselinesTelescopes and BaselinesTelescopes and BaselinesTelescopes and Baselines

Baseline Length (m)

E1-S1 331

W1-E1 314

E1-S2 302

E2-S1 279

W1-S1 279

W1-E2 251

W1-S2 249

E2-S2 248

W2-S1 211

W2-E1 222

W2-S2 177

W2-E2 156

W2-W1 108

E2-E1 66

S2-S1 34

S1
S2

E2E1

W2 W1
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Selecting Beam Combiner Selecting Beam Combiner 
and Baselinesand Baselines

Selecting Beam Combiner Selecting Beam Combiner 
and Baselinesand Baselines

● Angular Resolution:    0.5 λ /B 
– 0.66 mas in K-band (2.13 μm)

– 0.52 mas in H-band (1.67 μm)

– 0.20 mas in visible at 650 nm

● Simple diameter: 
– Single baseline (two telescopes)

● Imaging complex sources: Rapid rotators, binaries, 
stellar surfaces
– Multiple baseline projections 

– Sample beyond the first null (at 1.22 λ/B)
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Selecting Beam Combiner Selecting Beam Combiner 
and Baselinesand Baselines

Selecting Beam Combiner Selecting Beam Combiner 
and Baselinesand Baselines

Size and Shape

Surface Features

Low fringe amplitude.
Difficult to measure.
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Wavelength CoverageWavelength CoverageWavelength CoverageWavelength Coverage

● Broad-band

– Higher sensitivity for faint objects

– Bandwidth smearing

● Spectrally dispersed visibilities

– Increase u,v sampling by measuring fringes in 
different wavelength channels

– Emission/absorption line studies 

● Coherence length (width of fringe packet)

– Sets the interferometric field of view
λ

2

Δλ
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Calibrator StarsCalibrator StarsCalibrator StarsCalibrator Stars

● Unresolved point source:

– Visibility = 1.0

● However, instrumental and 
atmospheric effects will cause a 
loss in coherence, causing a drop 
in the measured visibility.

● Observe unresolved calibrator 
stars to define the true visibility of 
the target.
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Selecting CalibratorsSelecting CalibratorsSelecting CalibratorsSelecting Calibrators

● Unresolved stars or stars with a known angular 
diameter.

● Within 5-10 degrees on the sky from the science 
target.

● Within 1-2 mag in brightness from science target and 
similar in color.

● Avoid binary stars, rapid rotators, emission line stars.

● Minimum of two calibrators per object, three is better.
– Discovery of unknown binaries
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Selecting CalibratorsSelecting CalibratorsSelecting CalibratorsSelecting Calibrators

● SearchCal – developed by JMMC
– http://www.jmmc.fr/searchcal_page.htm

● getCal – developed by NexSci
– http://nexsciweb.ipac.caltech.edu/gcWeb/gcWeb.jsp
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SearchCalSearchCalSearchCalSearchCal



CHARA Community Workshop

Delay settings (sky coverage)Delay settings (sky coverage)Delay settings (sky coverage)Delay settings (sky coverage)

● Delay settings to equalize optical path length
– Fixed increments: PoPs

– Variable delay: carts

PoPs

Cart
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Planning SoftwarePlanning SoftwarePlanning SoftwarePlanning Software

● ASPRO2 – developed by JMMC
– http://www.jmmc.fr/aspro_page.htm

● CHARA_PLAN2 – developed by CHARA
– http://www.astro.gsu.edu/~theo/chara_reduction/index.html
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ASPRO 2ASPRO 2ASPRO 2ASPRO 2
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How much time is needed?How much time is needed?How much time is needed?How much time is needed?

● Calibration Strategies:
– Cal1 – Obj – Cal2 – Obj – Cal1 ...

– Cal1 – Obj – Cal2 – Cal1 – Obj – Cal2 ...

● Time to collect data on single object (star acq. + data)
– Seeing and brightness dependent

– Fast instruments (CLASSIC, CLIMB, PAVO, JouFlu):
● 5 – 10 minutes

– VEGA: 5 – 20 minutes

– MIRC: 45 – 60 minutes

● Cal-Sci-Cal will take between 30 – 120 min
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How much data is needed?How much data is needed?How much data is needed?How much data is needed?

● Diameters – Several brackets of data per baseline on 
two separate nights.

● Binaries – Minimum of three brackets or observations 
on at least three baselines.

● Imaging – Many brackets on multiple baselines during 
the night to fill in the sky coverage.

Kloppenborg et al. 2015
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Do observations already exist?Do observations already exist?Do observations already exist?Do observations already exist?

● OI Database

● Query and 
download data 
(OIFITS)

● CHARA 
observation 
logs for Classic, 
CLIMB, VEGA 
only

http://oidb.jmmc.fr/index.html
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On the night of observationOn the night of observationOn the night of observationOn the night of observation

● Observations will be carried out by CHARA staff

● Visitors are encouraged to travel to the Array to 
participate in the observations

– Real-time input from PI on decisions that could 
impact the science objectives and priorities
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Example 1: Angular DiameterExample 1: Angular DiameterExample 1: Angular DiameterExample 1: Angular Diameter

● Exoplanet host star: 55 Cnc                  (von Braun et al. 2012)

– V = 5.6 mag, K=4.0 mag

– θ = 0.71 mas

– CLASSIC H/K-band, 2T combiner

– Baselines longer than 250 m (ang res ~ 0.69 mas at H)

● Asteroseismic target: HD 182736                (Huber et al. 2012)

– Subgiant showing solar-like oscillations

– V = 7.0 mag, K = 5.0 mag

– θ = 0.44 mas

– PAVO R-band, 2T combiner 

– Baselines longer than 150 m (ang res ~ 0.43 mas at R)
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Example 2: Binary StarExample 2: Binary StarExample 2: Binary StarExample 2: Binary Star

● Wolf Rayet Binary - WR 137                   (Richardson et al. 2016)

– V = 7.9 mag, H = 6.8 mag, K = 6.2 mag

– sep ~  4 - 10 mas, flux ratio ~ 60%

– CLIMB H/K-band, 3T combiner   [2D coverage, faint target]

– Inner triangle (S2-E2-W2), baselines 140-250 m  (~ 0.7 mas)

● Faint Cepheid companion – V1334 Cyg (Gallenne et al. 2015)

– V = 5.9 mag, H=4.7 mag, K = 4.5 mag

– sep ~ 8 mas, flux ratio ~ 3.1%

– MIRC H-band, 6T combiner 

– All 15 baselines 34-331 m   [high precision closure phases!]

– 8 spectral channels   [longer coherence length]
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Example 3: ImagingExample 3: ImagingExample 3: ImagingExample 3: Imaging

● Spotted giant star - sig Gem              (Roettenbacher et al. 2017)

– V = 4.3 mag, H = 1.8 mag

– θ = 2.4 mas

– MIRC H-band, 6T combiner   [Good uv coverage on sky] 

– All 15 baselines (34-331 m)

– Sample 2nd lobe in visibility curve!
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Guide to planning observations Guide to planning observations 
available on the CHARA website:available on the CHARA website:

http://www.chara.gsu.edu/observers/planning-an-observation
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