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Longer period planets and their systems ?

5 | Method

Radial Velocity

Eclipse Timing Variations
Imaging

Transit

Transit Timing Variations
Astrometry

Microlensing

Orbital Brightness Modulation
Pulsation Timing Variations
Pulsar Timing

- Planets characterized by
direct imaging methods
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What if we could image
planets at smaller angular B
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ng h-contrast direct Imaglng Now with nulling beam combiner

130m equivalent telescope

8m telescope

_____________

~ 95 mas Iii in L band
The Asgard/NOTT instrument
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AF Lep b (Mesa et al. 2022)
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New realms in angular separation

2022-12-20
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AF Lep b (Mesa et al. 2022)

Sensitivity in planet mag for m_star=4.1 (UT R20 50nm 2h VLTI [0 2 1 3])
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Laugier et al. 2023, Dandumont et al. in prep
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Rationale for NOTT : The L' band
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Red circles: BT-Settl models, Allard et al 2013
Blue squares: “cold start” model, Spiegel and Burrows 2012
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New populations and old favorites

Historical RV hot jupiters
Coming GAIA planet candidates (thermal equilibrium model)

around young stars
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Planet mode

Differential output: Antisymmetric signal

The null configurations
of all the 4 outputs
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Transmission "planet”

Differential output: Antisymmetric signal

The compound maps for all wavelengths 3.5 to 4.0 um for block 4
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Disk mode (differential)

Differential output: Symmetric signal

The null configurations
of all the 4 outputs
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Transmission "Disk”

Differential output: Symmetric signal

The compound maps for all wavelengths 3.5 to 4.0 um for block 10
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B a Cku p D i S k m Od e The null configurations

of all the 4 outputs

Low-risk nulling: 2 independent nulls

Inputs Outputs
(o) - :3
(O pm
(2)—>m
[Y2)

@

Y

x coupler
EN InputO

B Inputl

Bright x 2 — it

[2)

3"/2 BN Input3 3"/2
[2)
D

x coupler

\f

X coupler

Y

Y

B nput 0

=== |nput 1 1 B nput2 SN
BN Input 2 N Input3

EEE Input 3 3mn/2 3mn/2

KU LEUVEN




Transmission "backup disk”

Low-risk nulling: 2 independent nulls
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Making sense of the data

New NIFITS data format @

* The instrument model is included in the file
» File creator has burden of instrument expertise
* File user can remain agnostic

[~ N\
Creator 4 h

User
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e Model fitting
e Spectra extraction
e  Atmosphere retrieval

NIFITS

github.com/rlaugier/nifits =




Sensor count [ADU]

Early bench results : broadband nulls
In all 3 modes

Planet mode
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Disk mode
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"Backup" mode
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What now?

Asgard fringe tracker already on sky since September
NOTT sent to Paranal in spring 2026

First light with ATs in the summer 2026 for exozodii disks
Planet hunting with UTs to come in 2027

Learn more about Asgard:
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