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Update on the developments
of CHARA/SPICA

D. Mourard and the VEGA/SPICA team
P. Bério, N. Nardetto, F. Allouche, C. Bailet, J. Dejonghe, S. Lagarde,
D. Lecron, A. Meilland, F. Morand, F. Patru, S. Rousseau
+MIRCx/MYSTIC team
+ CHARA team
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Rapid news about VEGA

2018 nights closed poor ok 3 publications in 2018
FEB 10 6 2 2 P38: "Physical properties of § Lyrae A and its opaque accretion disk", D. Mourard, M. Broz, J. Nemravova et al.
P37: "The GJ504 system revisited: Combining interferometric, radial velocity, and high contrast imaging data", M.
APR 10 4 6 Bonnefoy, K. Perraut, A.M. Lagrange et al
P36: "Accurate effective temperatures of the metal-poor benchmark stars\par HD140283, HD122563, and HD103095
JU L 10 O O 10 from CHARA interferometry", I. Karovicova, T. White, T. Nordlander et al.,
AUG 7 2 0 5 Most advanced studies = publication 2019
OCT 10 4 5 1 _ .
Borgniet et al. HD113337, expn host star (VEGA data + LBTI + Herschell =» submitted in a few days)
DEC 6 1 3 2 Saldanha et al., omi Agr, Be star + preparation of the analysis of the large survey
Nardetto et al., SBC of late type stars
TOT 53 17 10 26 Perraut et al., end of the ro Ap program
Ligi et al., HD219134 exopn host star
32% 19% 49%
+ work in progress: cepheids, B Lyrae Il, nova ...

+ already 14nin 2019 >70% closed...

. VEGA SPY -V1.0 - X
VEGA Status: RECORDING DATA
Star is HD181597

Important software upgrades in the direction of CHARA/SPICA

e Simplification of the procedure for the preparation: everything is done in Record parameters

ASPRO?2. Tests of A2P2 (direct link between ASPRO2 and Cosmic Debris) ;e::m'-‘wmgmk“ .
*  Full communication between CD and VEGA during obs through VEGA Server Ik oy o btk B L
e Corrections of many issues but no longer developments Time (et =306 5

e High level VEGA SPY status

VegaSpy is running
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Progress on CHARA/SPICA

SPICA is build on the combination of the new AO systems, single mode fibres for spatial filtering,
and modern EMCCD detectors.

It will operated in LR (R=300) and MR (R=3000) dispersed fringes of 6T (15 baselines).

It is assisted by a H-band fringe tracking system.

As such, SPICA has many science goals but the top level requirements are given by the idea of a
large survey of stellar fundamental parameters.

SPICA activities are divided in three main groups:
1. Science group
2. SPICA-FT
3. SPICA-VIS
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The CHARA/NP i i
Three objectives: PY j
1. Exoplanet Host Stars
2. Asteroseismology f h n

3. SBCR for distances of EB and PLATO
For these three objectives, stellar activity has to be taken into account:

1 — Spots
A

3 _ Wind & 4 — Rotation

5 — Binarity

v

environment
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CHARA/SPICA phase 1 (2021=>2024): 800* standards (diameters) + 200* actives (images)

WP3: ”ZOb* known asteroseismic ta'rgets F5/K7-111
l CoRoT, SONG, TESS

P2:PLATO bright stars => complementary science

If not active: =
SBCR (IIN)
r _: —_— —_— —_— — —_— —_— _—
_ WP7: Comparison: empirical +_ _ I

WP8: ~100* Binaries (including EBs) => M =>
I I I Evolution models => PLATO/WP121

>

1
If active (mostly convection, environnent,
1
spots): characterization/images

———ep - -
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BEAM COMBINATION LABORATORY
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For the STS, the plans are to:
- Add closed-loop PZT translation stages (P2VM calibration) ' N H '

- Add visible dichroics for SPICA-VIS
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CHARA
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Target

1: Alignment CHARA Reference Source (CHARA Reference AX|s)
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IR Table MYSTIC K
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IR Table MYSTIC K

CLIMB HK MIRC JH
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X—X

3: Co-Alignment/Cophasing STS—IR mstruments
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Spatial Filter —
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SPICA-VIS: The FRIEND prototype

Lessons learned on:
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de VEGA | de la biréfringence

Module d’injection

(Platine de récupération

1

1 ! = . 1

) 5 ~ . ] ! —t > 1% | :
) 3 # — € |\ Lignes retard:

) = : B —] ———>-\ \4#T] internes,
Télescopes 10bturateurs :

Fibres
monomodes Gaussiennes a maintien de polarisation

Séparatrice Voies photométriques
Optiques
V-groove
Systéme
d’anamorphose
Voie interférométrique % Obturateur
Xtz OCAM2
Reéseau —
N

Module de recombinaison

CHARA/SPICA

- S1w2

W

Résidus
(en a)

1.00

0.75

0.50

0.25

o
(=1
BrNoNE O

Visible fibres and injection with partial AO
Birefringence correction

EMCCD detector

Data processing with fibered combiner: V* and Cd

L I R T P T L T T,

ooty & B @

1160 1170 1180
Fréquence spatiale (cycle/arcsec)

1150

THE UNIVERSITY OF

SYDNEY

LDy
A *

Clotire de phase (deg)
(=]

30 1170 1180 1190 1200 1210 1220 1230 1240 1250
g 10 . | - .
ZEE_- LI ete g0 04", LR B ...'o'
== -0
1170 1180 1190 1200 1210 1220 1230 1240 1250
Fréquence spatiale (cyclefarcsec)
P '-":'-:L} LS % % UNIVERSITY OF
[ I K& EXETER 15

s KYOTO UNIVERSITY



The CHARA/NPOI Science Meeting 2019

SNR model and sky calibration: Excess Noise Factor

Nph Vinstr Vobjz i G’~
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CESAR : Coupling Efficiency Statistical Analysis and Recording

1750 4 1 wolLabAO-woTT
Spectral Filters (optional) 1 wLabAO-woTT
: [ wLabAO-wTT
1500 1 [ wLabAO-wTT-SB
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750
500 +
250
Tip/Tilt Mirror
Ji
° O.IIZID D.III)Z 0.(|)4 0.66 0.68 0.|10 0.|12 0.|14
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Without LABAO, without TT 30 Coupling X3

With LABAO, without TT 54 Stablllty x2.4
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With LABAO, with TT (V2) 76
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LR Mode and H-band fringe tracking

Longitudinal dispersion or chromatic OPD
1m of air <& 2.3um of chromatic OPD between SPICA-VIS and SPICA-FT
& 2\ of chromatic OPD between 0.6 and 0.85um

< A/10 inside the H band
< 40nm inside one spectral channel.

Correction is mandatory
— Not only in the visible
Choice of a H+R glass?

0,9
—R-H
0.8 —0.60.85
0,7 —— Diffraction 0.65
Atmospheric refraction < — - Diffraction H
e 0,6
8
@os
R-H: Important to limit the excursion in z — § 04
L Y
during a night a
[=]
£03
. - b,
VIS: Probably important to reduce the band. 0.2
2 bands of 150nm is probably acceptable.
Also better for the SM fibres — 0.1

0 10 20 30 40 50 60
Zenithal distance
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SPICA/CHARA FT: guiding principles and baseline solution { I

Do not re-invent the wheel: lessons learned from CHAMP, GRAVITY-FT
Minimization of the development

Full integration inside the CHARA infrastructure: a general-purpose FT if possible
Synergy with MIRCx/MYSTIC

» ABCD all pairs
» 10 device, H band Silicium technology
» Fast and low noise detector

The solution:
Use the H-band MIRCx fibres to feed a 6T ABCD 10 component that will feed the MIRCx Selex detector
Develop a Phase Sensor + OPD Controller + a State Machine to control the CHARA DL
Integrate this into the MIRCx software
OPD Controller should accept Phase Sensor information from SPICA-FT/MIRCx/MYSTIC
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SPICA-FT inside MIRCx

D=1.5" Motntized pickoff on 1cm
translation stage Newport 460P for DL.
Incidence angles from 3.05 to 3.17deag

D=1.5" fold mirror hold by Newport
U100-A (deported cown by 27 10 keep
clearance). Can have pico

5m
DD

=y Existing
- MIRCx DAP

Polarisation Plates

&) BB K% EXETER 20

Wite KYOTO UNIVERSITY

CHARA/SPICA NEY



|O component for 6T-ABCD fringe sensor

Adapted from a design by Labeye PhD 2008

Similar to GRAVITY (but 6T and H band)
Single-mode waveguides over the H band
Number of telescopes to be combined: 6
Number of baselines to be coded: 15
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Type of fringe coding: ABCD coding
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First light of the |0 chip (18 Mar 2019...)
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Summary SPICA-VIS & SPICA-FT

* SPICA-VIS

 With VEGA: test of survey mode, observing strategy...

e With FRIEND: testbed for fibres, birefringence, EMCCD (OCAM? =» ANDOR Ixon), pipeline. Sky
demonstration, precision of measurements.

e With CESAR: study and optimisation of the injection into the SM fibres

e Preliminary design ok, some high level choices to be done

e Funding for FRIEND, CESAR, ANDOR. No funding for SPICA-VIS for the moment
e SPICA-VIS: hardware ~200k€ + SG activities + operation cost

e Schedule not guaranteed but end of 2021 is considered now.

* SPICA-FT

e Funding CNRS/INSU and UCA (~200 k€). H2020 Opticon 2yr postdoc (Vis. Interferometry:
CHARA/SPICA + iVis/VLTI) + Lagrange & OCA.

* Integration in progress in Nice, lab and software activities.
e First light inside CHARA and MIRCx considered for Nov-Dec/2019
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