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Phase 1 AlT - status update

F. Martinache & Nice integration team: S. Robbe-Dubois, N. Cvetojevic, R. Ligi, J.
Dejonghe, Y. Fantei Caujolle & S. Lagarde - on behalf of Asgard consortium
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What is Asgard?

« Expanding scientific capabilities of the VLTI:

o BIFROST: high-resolution YJH-band instrument, new take
on J-band VLTI instrument (PI: S. Kraus, U Exeter)

o NOTT: high-contrast L-band nuller, first VLTI nuller (PI: D.
Defrére, KU Leuven)

o HEIMDALLR: high-sensitivity fringe tracker in K band (P!I:
M. Ireland, ANU)

o Baldr: Strehl Optimizer, Zernike WFS in H band
(PI: M. Ireland, ANU)

« Recommended for the visitor focus of the
VLTI by the STC (June 2023)

First system that integrates together AO &
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S c i e n ce Cas es Asgard: enabling short-wavelength,

high-spectral resolution and
high-contrast milliarcsecond

imaging at VLTI
e BIFROST (J-band VLTI instrument) S —

o GAIA binary survey

Team members, associated partners, and science supporters:
0. Absil®, N. Anugu®, J.P. Berger’, A. Bigioli', E. Bouzerand", G. Chauvin®, S. Chhabra®,

5 EXO p I a n et O rb it O bI iq u ity a n d S peCt rOSCO py L. Casagrande?, C. Dandumont®, T. Gardner®, G. Garreau’, S. Ertel®, V. Faramaz®,

A. Glauser", S. Gross™, J. Kluska', L. Labadie®, R. Laugier’, M.-A. Martinod',
D. Mortimer?, J.D. Monnier'®, M. N'Diaye?, B. Norris'2, S. Quanz', G. Raskin',

5 MaSS accretion and ejeCtion .G. Robertson™, M. Salman’, A. Sanny?, P. Tuthill’?, S. Verlinden', A. Wallace ™,

R. Webster™, further recruitment ongoing

1KU Leuven, Belgium
2 Australian National University, Australia

e NOTT (first nuller @ VLTI): e L e

Observatoire de la Céte d'Azur, France
5 University of Liege, Belgium

o Exozodiacal disks : ’

Institute for Planetary sciences and Astrophysics, France
8 University of Arizona, USA

2 Uni_versi_ty of Cglogne, Germany
o Young GAIA exoplanets within the snow line pforalyof i tien, Uk

"ETH Zurich, Switzerland

e e i
o Forming exoplanets in transition disks e

 University of Melbourne, Australia

5 Monash University, Australia
o Hot jupiters, binaries, ...

ES+
"0

O Submitted to ESO (P110, March 2022)
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Asgard’s expected
specifications

Asgard - AG JMMC 2025 - status update
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Feature

BIFROST

Heimdallr/Baldr

Magnitude Limit

H=9.6 (AT) or 12.9 (UT)
limited by Baldr

K=11.5 (AT) or
13.5 (UT)

L'=11 (AT) or 13
(Ut)

Field of view 155 mas (AT), 34 mas | 222 mas (AT), 49 | 430 mas (AT), 94
(diameter) (UT) @1.35 um mas (UT) @ 1.94 | mas (UT) @3.75
um um
Precision on V2 3% (Low resolution 5% -
mode)
Precision on closure 1° (Low resolution 1° -
phase mode)
Precision on 0.5° (High resolution - -
differential phase mode)
Residual piston RMS - <100 (UT) -
(nm) <50 (AT)
Injection stabilisation - >50% Strehl (AT) -
(in Strehl, in J band)
RMS of injection (in - <10% (AT) -
Strehl, in J band)
Inner Working Angle - - 2 mas (AT),
(@3.75 um) 3 mas (UT)
Precision on null depth - - 5x10-5(UT)
(@Lmag=4 & R=18) 3 x 104 (AT)
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Asgard phase 1
on-going AIT

« Solarstein calibration source

 BALDR Adaptive Optics

« HEIMDALLR fringe-tracker and
interferometric instrument

 BIFROST fore-optics

Implement lessons learned from XAO
experience - with wavefront control
ACAP to the final detector

THE UNIVERSITY OF
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Solarstein design

- Calibration unit ——
- 4 cophased beams we [ '%'::-r

2x lasers, thermal source,
- spectral calibration source

' -y g Collimating.
* S(;L:(rfaessers Pinhole Aperture P : OAP
Injection e —— gy 2 \ -
- blackbody source OAP X

. spectral lamp

.......

Light down to lower level ~ Unused beam
from splitter

University
KU LEUVEN SYDNEY



Solarstein - IRL
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Asgard comm
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Heimdallr design

High-Efficiency Multiaxial Do-it ALL Recombiner
Aperture mask interferometry

Piston, Tip-tilt, pupil alignment and focus are simultaneously sensed

Virtual pupil at M1 (1/4 size at M3)

=z =

y offset (mm)

< Narcissus C Red One T-mount

Taras+ (2024)
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Heimdalir - IRL
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. . Return to detector on
Knife edge mirrors lower level

e

Taras+ (2024)

Baldr design b,.... i
. Zernike Wavefront sensor .. - Nia

- up to 70 modes corrected WP o
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Activities Unknown > N mars 10 12:42 (LA L D OIS

) Gt Home ~ 5 / d = @ |
SHM viewer, -8 ® ... asg@mimir: ~... asg@mimir; ~...
| ] ile Dark —
1 /dev/shm/credl.im.shm Image properties
i
=y

xxxxxx =100 x 256 X 320

DM lab controler

Control of 30 modes validated e
Tip-tilt sensing sensitivity < 0.1 mas '
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Control architecture
Conductor (ICS, DCS, ObsS)

Tl
Terminals L\E ' ESO Network

f ol WAG

VLTI control room Asgard 3 (ESO compliant) ~
archive ~ —~ - Lt
r llﬁ - RMN 1SS
Asgard network (Yggdrasil) ‘ RIS | \
: : Delay lines MARCEL | | FSM | | VCM
ESO sub-systems
PLC
PLC = I o fﬂm‘-—-—-—v
=1 B overiTiie . 1 [ ” , Im
L i S
! | [ipikrivv
Delay lines
Shutters Deformable | Light | Actuators || Cryocooler | | Shutters
. mirrors sources | | _ _ |
' | ' ' ' " ' | Control ' ‘ '
Actuators | | Piezo-actuators D elt_erztor D elt-LRclor Actuators Detector Actuators Detector || era Piezo-actuators == Sensors Compressor
BIFROST Heimdallr & Baldr Solarstein NOTT

OBSERVATOIRE
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Control IRL

Custom PLC (Controllino) and devices power supplies WAG & MIMIR workstations

UNIVERSITE COTE DAZUR 8% of Exeter
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—— *
ﬁ.‘
| State:| LOADED || idle |op mode: | wommaL | ICDFBs’Tl
S Oftwa re Heimdallr | Baldr 4 \ Baldr B\ Solarstein | Nott A\ Nott B | Biffost on-axis | Bifrost offaxds | Bifrost common | =
i [ htpal |LORDED |1 | 0 | = —
i [ htpa2 |LoaDED |sIn || o | =l
. ) . . [ hitpa3 |LOADED |1 | o | =il
e ESO-compliant ICS developed by Sebastien Morel with e
support of Observatory Sciences (OSL, UK) e
i [ htrad |LoaDED |&1n 0 | o |
i [ hitpbi | LOADED |[511 | ] | =
. . . i [ htpb2 |LoaDED |s1n | i | —| ]
e \Virtual machines deployed on module server operating e e e
. . . i | htpbd |LOADED [ g1 | o | = i |
ESO-compliant ICS to test functionality ST I I —
J@& LORDED | 51 | o | ~]| |
i [ httb3 |LoADED |&1n | i | ~I
i [ nttbd [LoapED |51M | o | ]
e Detector control software (DCS) under development e -
[ bfo3 [rLompED [s1M | [ | = |
i [ hfod |LoaDED [s1n | o | ] —
. | hdil | LoapED |sIM o =i
e Motor control (~90 at the moment, close to 200 in e —
. , , | hd13 |rLoapEp s | o | —| ]
phase 3) on MIMIR, compatible with WAG operational J[vae wowwlen] ] =
Command Feedback Window _’thi&l ‘
: . i
e Successful installation of WAG at Paranal last week : ELI
i ) ) B} Heimdallr image tilt beam 2~ FITS prefic INSHTTBZ  LCUL 1 (wagics1) ﬂ
(Sebastien Morel), including RMN interface tests! o —
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Asgard-Nice: a team that values safety!
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Asgard: a project that benefits from prior
experience with VLTI & CHARA instruments
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Project update and timeline

March 2022: science case submitted to ESO (P110)
March 2023: technical feasibility documentation submitted to ESO
- June 2023: accepted as officially visitor instrument by ESO
- Automne 2024: begin AIT in Nice & prep in Paranal
- April 2025: planned PAE in Nice
- July 2025: AlV in Paranal
September 2025: phase 1 commissionning run
- 2026 - onwards: phase 2 & 3 - begin science operation for Heimdallr

Right now: still lots to do - simultaneous real-time closed-loop demo of fringe-
tracking & AO - completing our electronics assembly (temperature controlled
boxes) - pressure test of the cooling circuit - put together the cover ... - and plan
the shipping to Paranal !!
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