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Images of Chi Cygni
a pulsation observed by interferometry
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Cthygnl
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* Mira star. S-type.

e Period 408 days | °
* mK=-1.9 mag T ’.
* Distance: ~100pc '#

_6 —
Perryman (1997) . 4 {

]o;r (P/ tla}:;j
Period/Luminosity by Bedding & Zijlstra (1998)
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Chi Cygni, complex or not complex?

CO (Av=3) velocity on Chi Cygni
(Hinkle et al., 1982):

PHASE

Atomic line velocity on the cepheid 6 Cep
(Kiss & Joszef): | ., |

X Breitfellner & Gillet (1993a)
———Bersier et al. (1994)
© Butler (1993)

V¢ (km/s)
8 .

3D simulation VX Sgr
A. Chiavassa et al. (2010)
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* 3 telescopes with baseline length between 5 and 38 meters
* Hband data

* Integrated optics beam combiner

 Dismounted in June 2006
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Dataset:

* 4 epochs, covering

almost 1 stellar cycle

3/17/10

May/June 2005

1040

. HBand Star dlameter: 19.04+/-0.06 mas |
Reduced y*: 6.84 1

o~
g’ i . T 1
3 102k 4
@0 L / 1
> .
102f ) i
104k t — -
) L ]
2 osf 1
3 L 4
2 oof b i 1 Tj’ ]
2 [ ]
o 00f r} YT 7 R L 2t
§ -osf E
E . . ooy ]
0 10 20
Baseline length [MA]
March/April 2006
10—
[ « HBana Star glameter: 23.96+/-0.79 mas |
r Reauced 32 1.33
101+ E

Visibility 2
3

102k ' \_

104 4 s 4 4 ! 4 4 P 1 4 4

o
0

|
o
w0

Frac. residuals

o

o
T
1
|

E
|

I E=
i
1
L 1
1
1
1
!
1
1

.

O T

Baseline length [MA]

Origin and fate of the sun -- S. Lacour

Visibility 2

Frac. residuals

Visibility 2

Frac. residuals

=]
n

1072

October 2005

Star glameter: 26.24+/-0.08 mas |
Reduced % 10.31 b

104} =
0sf ]
0of -

-05f E

0 10 20

Baseline length [MA]
. May 2006
10¢ -7
s 1.53um "*\\\ Star dlameter: 21.49+/-0.11 mas

[ = 1.55um Y Reduced x*: 19.58 1
10-'F - 1.57um ) n

L = 1.59um 4

| s 1.61pum \ |

102 N\{\ -

1 ,
i LR rides o
i "'\ pll ‘ "‘h‘iﬁ; "K'
102}f iy H f i
+ ;;_?: ! f : 4
o 1.80 um ]j
10—+ —t——t + e ——+ +—
osf } 1 ]
5 IR it L1 | DoAY
00f------ ,— ------ r-f-% '--"--'- J—-r‘ -J",F B | o
[ i ]
[ 4 #d l ‘ f ]
—osf | ]
E e 11 3
0 10 20
Baseline length [MA]



Dataset:

2005 May

@Earth orbit

2006 March

Image reconstruction software by E. Thiebaut

* 4 epochs, covering
almost 1 stellar cycle

2005 October

2006 May

Visbilty 2

Frac. residuals

Visibility 2

Frac. residuals

May/June 2005

1040 e —T — T T T
H Band Star diameter: 19.04+/-0.06 mas |
Reduced y°: 6.84
107" 4
102} ] - .
\
102k | A
104E t t c
o5f * ]
S PSS! R—
_osk ]
E . . A N
0 10 20
Baseline length [MA]
March/April 2006
1040 e —_—
T 4
. HBand > Star glameter: 23.96+/-0.79 mas
Reduced ¥ 1.33
101 -
102f AN i
\
\ K
\\/ \
103 S
104 } t .
osF 3
).0 f-===~= T el CEE Tt # ------- % --------------- D
—os5F ]
L I

Baseline length [MA]

Visibility

Frac. residuals

Visibility 2

Frac. residuals

October 2005
10*° = T T T T T T T T T T
s HBand Star glameter: 26.24+/~0.08 mas |
Reduced »*: 10.31 1
107" —
b, -
‘\
\ i
102} . §
\ 9/ N \‘ 1
1023} \ f [ ’ 4
0 ‘,‘ ]
/ \ ~ -
\ \ \
A4 \
10 t ~+ =
05F ]
0.0 :»———q —1—-———&—*'1% ——————— | E— *———-—-—————-—-—:
u f ]
-0s5f ]
£ A T | ]
0 10 20
Baseline length [M2]
May 2006
1040 ey — T
153 um Star alameter: 21.49+/-0.11 mas |
55 um & Reduced 32 19.58 1
101+ 57 pm 4
50 um 4
; N
0zl .\4\ A
{ 1
A } ol
vk
103k }

0.0

- i‘"';‘;r.w#""’"-i[-'--- “l Jﬁéfgﬂ

! Alxﬂ

.
10 20

Baseline length [MA]



Parametric modeling
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Parametric modeling
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Radius [mas]
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Radial velocity [km/s]

Radius [mas]

Time evolution

Hinkle et al. 1982
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Radial velocity [km/s]

Radius [mas]

Time evolution
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Radial velocity [km/s]

Radius [mas]

Time evolution
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layer

M,
G

=Mass = 2.1 (+1.5-0.7) Msun

In agreement with the P/M/R relation:
log(P) = —2.07+ 1.9410g(R/Rs) — 0.91og(M /M)
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Conclusion

There is no reason to be afraid of simplistic geometrical model
(at least, until observations start to disagree)
|OTA does not exist anymore, but AMBER can do many things,

eg, RR Sco:
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