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Asgard Suite of VLTI Instruments
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BIFROST Optical Design
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SAPHIRA APD detectors LR arm records photometry & fringe OPD

=> calibrated continuum visibilities
=> feedback loop to LDC and fringe tracker
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=> frames post-processed using LR data
(frame selection & phasor correction)




Beam splitter )
for high spectral Prism  Wollaston
resolution arm R=50 1
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On-axis/off-axis arm (equiv. GRAVITY dual-field):
On-axis and off-axis light

...combined in same 10 device,
...passing through same spectrograph,
...registered side-by-side on same detectors
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BIFROST Operations: Legacy from CHARA
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Why shorter wavelengths at VLTI?
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Why shorter wavelengths at VLTI?

Multi-line Transitions New Molecules

=» Atmosphere composition,

=» Gas density, Temp., ...
Vertical Structure, Clouds, ...
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Why shorter wavelengths at VLTI?

Flux
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Why spectral resolution R=25,000?
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BIFROST: Science cases on DISKS + EXOPLANETS

(1) Accretion & Ejection (2) Orbit Obliquities (3) Exoplanet Spectroscopy &
Circumplanetary Disk

kinematics

PDS 70c

G
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[Accretion Disk] Protostar’

What determines architecture of
star & planetary systems?

How are stars forming? How are planets forming?

Kraus+ 2020a+b, Romanova+ 2016, Chilcote+ 2007



Science case #1: Accretion & Ejection
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Science case #1: Accretion & Ejection
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How is angular momentum
transport facilitated in disks?

=>» Launching of MHD winds/jets

=» Accretion geometry
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Science case #2: Dynamical History of Stellar/Planetary Systems
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Rossiter-McLaughlin effect allows measuring
spin-orbit alignment (“obliquity”) for
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Science case #2: Dynamical History of Stellar/Planetary Systems

Kozai-Lidov
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Measuring spin-orbit alignment for wide-separation systems decisive test on formation + dynamical evolution
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Science case #2: Dynamical History of Stellar/Planetary Systems

DISK fragmentation

t=197581 yr
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Companions form in coplanar circumstellar disk
through fragmentation
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Science case #2: Dynamical History of Stellar/Planetary Systems

DISK fragmentation CLOUD fragmentation
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Science case #2: Dynamical History of Stellar/Planetary Systems
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Science case #3: Exoplanets & Circumplanetary Disks
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Science case #3: Exoplanets & Circumplanetary Disks
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BIFROST wavelength range (1-1.7 um)
complements GRAVITY+:

* surface gravity
* cloud particle sizes
* new molecules
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Science case #3: Exoplanets & Circumplanetary Disks
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Observability of PDS70b CPD with BIFROST:

planet mass:
separation from star:

LPaB/ Le:

Line width:
Integration time:

<10 M,
19 au = 0.19”

2.7 X108
(Aoyama+ 2021 model prediction)
100 km/s FWHM

5.9 hrs for 30 detection



Asgard Suite of VLTI visitor instruments

YJ/H band: BIFROST high spectral resolution + off-axis

H band: Balldr adaptive optics
K band: Heimdallr  fringe tracker
L band: NOTT nuller
(1) Mass accretion & Ejection (2) Orbit Obliquities (3) Exoplanet Spectroscopy &

Circumplanetary Disks
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What determines architecture of

star & planetary systems? How are planets forming?

How are stars forming?



