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Basics in interferometry
• The generic interferometric equation (2 telescopes)

I(z) = I1(z)+I2(z)+2
√
I1(z)I2(z)q(z)V12cos(Φ(z)+Φ12+φ

p
12
)

↪→ Temporal coding (z ≡ t, Φ(z) = 2πν12t)
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Basics in interferometry
• The generic interferometric equation (2 telescopes)

I(z) = I1(z)+I2(z)+2
√
I1(z)I2(z)q(z)V12cos(Φ(z)+Φ12+φ

p
12
)

↪→ Multiaxial coding (z ≡ α, Φ(z) = 2παf12)
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Basics in interferometry
• The generic interferometric equation (2 telescopes)

I(z) = I1(z)+I2(z)+2
√
I1(z)I2(z)q(z)V12cos(Φ(z)+Φ12+φ

p
12
)

• Usual visibility estimations:

↪→ Contrast computation:
Imax − Imin

Imax + Imin

↪→ Fourier transform:

I1 + I2

V   I1.I2

Frequency
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AMBER: principle

Filtrage spatial

Recombinaison Dispersion
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AMBER: the interferometric signal

 0  20  40  60  80  100  120
1.95

2.00

2.05

2.10

2.15

2.20

2.25

#pixels

Lo
ng

ue
ur

 d
’o

nd
e

 0  20  40  60  80  100  120
 0

 50

 100

 150

 200

 250

 300

 350

#pixels

In
te

ns
ite

 0  2  4  6
0.0

0.5

1.0

Fréquences spatiales

ik =

Ntel∑

i

Ntia
i
k + 2

Ntel∑

i<j

N
√
titj

√
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ti: transmission of telescope number i

ai
k: Intensity profile at the output of the fiber number i
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AMBER: the interferometric signal

Interferogram = Continuum + Fringes
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AMBER Data Reduction

• Optimized processing: Modelling of the signal in the
detector plane

• 4 phases:

1. Cosmetic
2. Calibration of the instrument:

↪→ flux ratio vi
k

↪→ carrying waves c(i,j)k , d(i,j)
k

3. Observables estimation:
↪→ Square visibility
↪→ Closure phase
↪→ Differential phase

4. Biases correction
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Calibration of the instrument

Calibration of vi
k Calibration of c(i,j)k , d(i,j)
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Continuum subs traction
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Continuum subs traction
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Estimation of the coherent flux
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Estimation of the coherent flux
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Estimation of the coherent flux
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Estimation of the coherent flux
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Estimation of the coherent flux
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Estimation of the observables

• Square visibility: Ṽ 2

ij =
< R2

ij + I2

ij >

4 < PiPj >
∑

k v
i
kv

j

k

• Closure phase: arg[B̃123 =< C12C23C
∗

13
>]

• Differential phase: arg[W̃ij =< Cij,λC
∗

ij,λref
>]

• Biases on the visibility
↪→ Quadratic estimation

↪→ Contrast loss because of :
Jitter (HF OPD fluctuations)

Non zero OPD (Loss of spectral coherence)
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