. -
CENTRE NATIONAL Y Bt g
% DE LA RECHERCHE Observatoire de la Cote d Azur
SCIENTIFIQUE e

Differential interferometry

© Bill Pounds

Ph. Stee
Observatoire de la Cote d'Azur
Ddpartement FRESNEL-Equipe GI2T



Interferometry: fringe analysis
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Fringes analysis (x-\ mode)




Modulus of the visibility

o  Unresolved object (point source) V=1

‘ Extended object V<l
A

For a circular object V= |2J,(z)/z] \/\M >

(A in pum Br in m, ¢ in mas)




How to detfine a stellar diameter ?

Not trivial !
Some definitions:
Optical radius: ~ ©(r)= [ K(r)p(r)dr'~1

with K(7) =x () +c (r)

Intensity radius:
R,=r with I(r)/1(0) =0



Measure the temperature of a star
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Diameter distribution of stars ?
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What can be seen on a solar type
star (1 R,,) at 10 pc ?

sun at 10 pec [arcsec]
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Phase of the visibility
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Spectral filter = spatial filter

Halpha Line Profile
T T T I T T T

Line formation 1n a rotating envelope
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MKIII filter: 10A



nailliarsecond

Photocenter displacement on the

sky plane: @=f(A)
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Stee 1996, A&A, 311, 945



Differential speckle interferometry
of y Cas: (p=f()\)

€(ML) foryCasin the Ha line

Differential Speckle Interferometry
Russian 6 m telescope

A/D=23 mas

2 hours observations
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R.G. Petrov, M. Vannier et al. "DPM with the NGST" July 11, 2001



GI2T interferometer

Spatial direction
(1 mas)

>
Spectral resolution (up to 0.2 A)



« One-armed » oscillations in the Be Shell star { Tau

7 Long Term Ha Variability of { Tau

20F ¥ t 1 BBEhen et al, mean epoch .
oE ﬂi 5B jg poper + : fromGuo et al. (+) and GI2T (A)
B i . Spectroscopy
> or L # o] 1 0 Oscillation Curve = Sine Wave
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ook | 1+ 0 Vertical Dashed Line : Mark III

4000 5000 8000 Observations of { Tau

3.0 .
1 Photometric Data from Hipparcos

Mission

Mag. Hipparcos
I ‘ I I I ‘ I
1 ‘ 1 1 1 ‘ 1

4000 6000 5000
HJD—2440000

‘ Note that the star became brighter just at the V/R minimum
corresponding to GI2T observations in November 1993




Interpretation of GI2T observations
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Schematic Representation of { Tau Ha long Term Variability
According to GI2T.

Nov. 93 : Ha Emission with V/R=0.57 and Originates in a Region of the A \58
Envelope whose N-S Projected Position is at 0.7 mas South of the Star
Oct. 94 : V/R=1.26, N-S Projected Position at 0.5 mas North of the Star

i [ Rotation of th Bulge n the Equatorial Disk of {Tau|

West




Interferometry needs models...

Observations:

- photometry
- spectroscopy Models
- polarimetry

-Interferometry

Models need interferometry!



Models: to be quantitative...

Paramé-t-r:’grﬂ

Spectral type B0.5IVe
Effective temperature 25000 K
Hadius 10 R
Stellar angular diameter 0.45 mas
Luminosity 3.510° L
Vain i 230 km s~
Inclination angle 2 45"

Results

Polar terminal velocity 2016 km 5~

Polar mass Hux

Equatorial terminal velocity 200 km s~

Equatorial mass flux
Mass loss rale
Hix major axis
Heoe oblatencss

Hax extension
Mass of the disk

1.7-107% Mg yr ! osc?
]

51-107% Mg yr ' ar !

3.2- 107 Mg yrt
17 stellar radi
0.72

4 mas
G.4-107% Mg




Visibility

Halpho Line Profile
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y Cas across HO line profile

Stee et al. 1995, A&A, 300, 219



Can HARO put constraints on
these maps ?

Yigibility B=20.Ym
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Stee et al. 1995, A&A, 300, 219



y Cas « one-armed » oscillations: @ = (t)
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Stellar rotation |v| =f(B)
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¢ (rad)

¢ (rad)

Stellar rotation @¢=f(B)
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Differential interferometry

- Very accurate

- High precision

- Access to very small detail 1 pas
- Put very strong constraints

-Difficult to interpret
-Be careful with resolved objects
-Need models



