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Disk formation
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Disk structure
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Gas disk

CO low J sub-mm

Hzo ro-vib ST OIT 3 . Hzo low Te
€O ro-vib 2-5 ym .,

planetary systems ® e
Foond 1AU 10AU 100 AU

Kamp+ 2017



Gas disk

CO low J sub-mm

H;_,O ro-vib ST OIT 3 . Hzo low Te
[ €O ro-vib 2-5 ym | .,

planetary systems ® e
Foond 1AU 10AU 100 AU

Kamp+ 2017



Dust disk
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PPD: structure, wavelengths, instruments

2400 K, GRAVITY, 1500 K, PIONIER SPHERE, NIR
CO, Br gamma & GRAVITY, NIR scattered light

300-900 K, MATISSE, 20 K, ALMA, (sub-)mm
NIR&MIR, PAH continuum

8500 K, star

0.1 au 1au 10 au 100 au
GRAVITY collaboratio+ 2020



Exploring the inner disk region




Continuum observations
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Continuum observations
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Spectro - Interferometry
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What does the data look like?

AND WHICH MODELS CAN | USETO REACH MY SCIENCE GOAL?




A first look at continuum visibilities
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A first look at continuum visibilities
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A three step modelling approach
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From data to flux geometry




From data to flux geometry

" N
Flux geometry \
Select model Compare Select best
parameters model/data parameters
Reduced, cleaned,
selected visibilities

MCMC
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The FT of a multi component model iy

shape flux geometry visibility V = =

point o(r) 1 V
. log 2 B ” _ (xRby T
Gaussian \/;exp ( In 232) exp ( 5 ) \ ﬂ + fd + fh }

infinitely thin ring '5{,;? Jo (27Rb)
uniform disk s if r <R Lo _




A three step modelling approach

" N
Flux geometry \
Select model Compare Select best
parameters model/data parameters
Reduced, cleaned,
selected visibilities

MCMC




A three step modelling approach
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From flux geometry to disk geomtry




From disk geometry to disk physics




From disk geometry to disk physics

The inner rim position of HD 100453 can be explained with
silicate particles following a standard mrn distribution, but the
extended flux requires the presens of quantum heated
carbonacous grains.

Klarmann+ 2017



Modelling disk asymmetries
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Modelling disk asymmetries

no extended flux CP too high for
inclination effect
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Analytical vs discret FT
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Degeneracy of fit solutions
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Dat Flux Disk Disk
ata geometry geometry physics

Directly from data to physics
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Qualitative comparison, more observations
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Qualitative comparison, more observations
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Variablity with geometric flux modelling
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Variablity can be difficult to interpret
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Variability can be difficult to interpret
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Spectro-interferometry: basic line analysis
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GRAVITY observations of HR5999
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Continuum and spectrum
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Average line visibility
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Geometric model results with context:
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Geometric model results with context:
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How to get the right dataset

geometry geometry




How to get the right dataset

geometry geometry

Explore Synthetic Instrument Observation
parameterspace observations setup time




Are there gaps in the inner disk region?
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RT model grid with relevant parameters

102 10 Inclinations
10t 1 10:5 — T 108L ] parameter
3 10—16 ' n . -
100 | B & ¢ 109 ; declination -20, 20, 60 degrees
= : 1020 @ v i
N 10 109 > o100} 3 inclination 10, 45, 60 degress
1026w % F |
2 -28 A1 [y \ :
10 195 § o 10 E 5 ; gap size 0.5,1,2, 4 au
10_3 ;_ il L T R .......|E %g:gﬁ = 10‘12 i . : \‘ |
102 10t 10° 10! 102 101 10° 10! 10?2 103 104 gap position 0.3, 0.48, 0.76, 1.2 au
r [AU] A [um]

Klarmann+in prep



RT model grid with relevant parameters
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Visibilities and CP for a 2 au gap
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Visibilities and CP for a 2 au gap
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Primordial composition of disk material

* Focus on C/O

e condensation sequences computed
at LTE and in 1d

-> different disk mineralogy

Minerals have features in the N-band
Grain size effects the features

-> RT models with different grain
sizes for each C/O ratio

* Basis for MATISSE observations

Matter+ 2020



Primordial composition of disk material

Synthetic correlated spectra (C/0=0.4)

Wavelength (um)

Synthetic correlated spectra (C/0=1)
x 1.2% —+- s:utlmm(( 1.5 au)

8 9 10 11 12 13
Wavelength (um)

Continuum-sub normalized flux

Continuum-sub normalized flux

Synthetic correlated spectra (C/0=0.4)

-
N
v

1.20

1.15

110

1.05 4

»
o
=

0.95

wd— spectrum (= 1.5 aul
§~ spectrum (s 0B au) R
s sSpoctrum (5 0.6 au)

9 10 11 12 13
Wavelength (um)

Synthetic correlated spectra (C/0=1)

-
o

1.3

1.2

~f—= spoctrum (= 1.5 au)
P

ectrum (s 0.8 su)

9 10 11 12 13
Wavelength (um)

Focus on C/O

condensation sequences computed
at LTE and in 1d

-> different disk mineralogy

Minerals have features in the N-band
Grain size effects the features

-> RT models with different grain
sizes for each C/O ratio

Basis for MATISSE observations

Matter+ 2020



What about magnetic fields?

I Pure hydro | I Pure hydro |
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Additional comments

Kremember the limited interferometric field of view \

* |ook at your data against baseline and wavelength

 model the SED in parallel with the interferometric data

* use the SED to constrain the star to disk flux ratio

* determin inclination and position angle from the interferometric data
e write your own code to fit size, inclination and position angle

* consider existing code for more detailed models

e get collaborators for physical models

&start modelling even if you don't understand everything /




| have NIR/MIR interferometry data.
How do | exploit it?

Kattend the vlti school \

» collect all existing observations/models of your object(s)

* |earn what you can from looking at the data
e understand the basic flux geometry with a simple model
e testfor variability

* understand the basic geometry of lines/features

\start to explore the disk structure, composition and physics /




Exploring the inner disk region
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