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Why study dust in YSOs?




Circumstellar dust

* composed mainly of:

— Mg-rich silicates and silica

— carbon, iron

* micron-sized silicates: detectable in mid-IR

e different minerals have their own

spectral fingerprints
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Survey of dust in T Tauris with JWST/MIRI

°* aims:

— constrain dust composition in a
statistically meaningful sample

— less common minerals!?

— gas — dust connection?

26 targets

SpT range MO — G5

T range 3300 — 5700 K
L. range 0.16 — 5.7 L,

Object
CX Tau
CY Tau
BP Tau
FT Tau
DF Tau
DL Tau
DM Tau
AA Tau
DN Tau
LkCa 15
DR Tau
RW Aur A
RW Aur B

SY Cha

TW Hya
VW Cha A
WX Cha A
XX Cha
Sz 50

PDS 70
GW Lup
IM Lup

Sz 98
V1094 Sco
RNO 90
WA Oph 6

SpT
M1.5
M1.5
K5/7
M2.8
M3
K7
M2
K5
M1
K5
K5

K5
K6
K7
Ml
M3
M3
K7

MO

G5
K6




Modeling: spectral decomposition 6

* new tool: DustComp

>

— blackbody components

* single temperature or radial
temperature gradient

SUrface
— fit opacity templates with linear - Z :Cinner rim:
least squares (optically thin)

Flux density

5 10 I5 20 25
* Wavelength (um)

central disk surface
star dusty disk * include dust opacities
* caveat: materials with featureless opacity

Inner rim curves cannot be inferred (e.g., carbon, iron)

>



Dust opacities

Stoichiometry | Amorphous | Crystalline
species species

Mg,SiO, amorphous forsterite
Mg-silicate

MEN[OR amorphous enstatite
Mg-silicate

SiO, amorphous annealed
silica silica

Opacity sets

Grain shape model

Note on optical data

DHS nat

distribution of hollow spheres (DHYS)

natural and synthetic materials

Grain sizes (um) | Note

[0.1,2,5 am.]

5 ym-size for am. only




Modeling results: example fits
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Modeling results: example fit 9

XXCha, y*> = 3.65
Residuals usually within 3% R

Model Midplane Star

o
b
N

DHS nat

o
bo
S

* 3 grain sizes are enough
—0.1,2,5 um

— large, 5 um-sized
amorphous grains are
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: - Residual dust
features
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Flux density (arbitrary scale)
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Correlation between dust and gas
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Solids in chemical equilibrium (GGchem)
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* elevated C abundance; other elements are Solar 7T(K)
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Correlation between dust and gas

15

* Forsterite - H,O
* Annealed silica— CO,

e Silica-rich sources:

* evidence for elevated gas-phase C/O

» coupling between dust and gas
* thermo-chemical equilibrium

* possible cause: dust sublimation and
subsequent recondensation

Image credit: NASA / JPL-Caltech



Conclusions

e Dust ich (Fe-poor) silicates
. Mg-l"lC
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