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CONTINUUM

Dust compositiow

JWST MIRI spectrum can be
decomposed into contributions
from different minerals

ISMP
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Pust Ln young disks

VW1V
NSM YW1V
ISMP

Substructures not common Study much larger disk Complemenatary info on
in young disks sample stfructure and composition
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MOLECULAR LINES

Physieal and chemtieal structure of young disks

eDisk: van ‘'t Hoff et al. 2023

VN1V

NSM YW1V
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MOLECULAR LINES

Physieal and chemtieal structure of young disks

12c0
6" x 6"

100_au

BHR71 IRS2

VN1V
NSM YW1V

Ced110 IRS4

12CO mainly traces outflows

IRAS 04169

IRAS 04302

eDisk: Sharma et al. subm

ISMP



MOLECULAR LINES

Physieal and chemtieal structure of young disks

100_au

GSS30 IRS3

VN1V
NSM YW1V

C'80 mainly traces disk
(and some envelope)

eDisk: Sharma et al. subm

ISMP
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Physieal and chemtieal structure of young disks

NSM YW1V

BHR71 IRS1 BHR71 IRS2

H,CO 3¢,3 — AT
g 6..()’('(35.. 8 oo i 2 e H,CO can trace different

components

100_au

IRAS 04166

L1527 IRS

eDisk: Sharma et al. subm
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Physieal and chemtieal structure of young disks

NSM YW1V

BHR71 IRS1 BHR71 IRS2

H,CO 3¢,3 — N
6" X 6" s » Pee ]l Up to afactor ~v2 to ~v3

100 au deeper

“GSS30 IRS3 %y k_’ e IRAS 04166

L1527 IRS

eDisk: Sharma et al. subm

ISMP
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Physieal and chemtieal structure of young disks
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eDisk: Sharma et al. subm
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MOLECULAR LINES

Physieal and chemtieal structure of young disks

CO H>CO SiO SO
CH3CHO CH30H
FzCECOCHICN
HNCO  HCN

Dk || ST =€
C1BO C70

Warm inner
envelope [COMs SO OC

H2S H,CCO

VN1V
NSM VYW1V

6 different programs:
27 species
(incl. isotopologues)

Tychoniec et al. 2021

ISMrP
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Physieal and chemtieal structure of Yyoung disks

NSM YW1V

Cavity Cold
walls envelope

J=2-1 J=2-1 several 1=18-17 several .

i (and more) in one
J=5-4 several several several several
several several several several

Jet Low-velocity outflow Warm envelope Protostellar disk

H2CO HNCO CH3CHO
several 11(0,11)-10(0,10) several

CH30H
several

e —— WSU (goal) e —————————————

220 230

Frequency (GHz) Carpenter et al. 2022

ISMP
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Physieal and chemtieal structure of Yyoung disks
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MOLECULAR LINES

Tempemture structure

VN1V

NSM YW1V
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MOLECULAR LINES

Tempemture structure

eDisk: van ‘'t Hoff et al. 2023

VN1V

NSM YW1V

ISMP
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Tempemture structure

eDisk: van ‘'t Hoff et al. 2023

VN1V

NSM YW1V

ISMP



MOLECULAR LINES

Tempemture structure

eDisk: van ‘'t Hoff et al. 2023

CO snowline outside the disk:
Disk warmer than ~20 K

See also van ‘t Hoff et al. 2018, 2020

VN1V

NSM YW1V

ISMP
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MOLECULAR LINES

Tempemture structure

NSM YW1V

Temperature in velocity channels from the ratio of two H,CO transitions

eDisk: van ‘'t Hoff et al. 2023

ISMP
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MOLECULAR LINES

Tempemture struceture

NSM YW1V

« Increased imaging speed (~2.2x) will make it easier to do
« Deeper observations
» Higher resolution observations
* Larger samples
« Observations of different transitions from a molecule in different Bands

* |Increased bandwidth will allow more temperature probes to be
observed simultaneously

ISMrP
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Tevaemture structure

NSM VN1V
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MOLECULAR LINES

Tempemtu.re structure

NSM VN1V

Kacan et al. in prep.

~20 K
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Tevaemture structure

NSM VN1V

Kacan et al. in prep.

~20 K




MOLECULAR LINES

Physieal and chemtieal structure of young disks

VN1V

Young disks traced by C'80O;
Too warm for CO ice

Study many tracers
simultaneously

NSM YW1V

(EHV) jet Low-velocity outflow

CO H.CO CO H,CO SiO SO
SO SO CH3sCHO CH3OH
H,CCO CH3CN

- HNCO HCN

Warm inner

envelope (COMs SO OCS
H2S H,CCO H(

ISMP

Complemenatary info on
molecules without rotational
fransitions




MOLECULAR LINES

Chemtcal oovaLe)(itg

NSM YW1V

V883 Ori (1 minute with ALMA)

Lps AKX
- CHsOH

18 CH3CHO
[H2C |o |k | ok CH5OCHO | 2
" |1 9

>
e}
S
>
=
n
=
0
T
X
=)
LL

1 I 1 1 1 1 I 1 1 1 1 [l 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 I 1 1 1 1 I
345.90 345.95 346.00 346.05 346.10 346.15 346.20 346.25

Frequency (GHz)

van ‘t Hoff et al. 2018 (see also Lee et al. 2019; Yamato et al. 2024; Jeong et al. 2024)
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Chemtcal oovaLe)(itg

NSM YW1V

V883 Ori with COMPASS Large Program (Pl: Jes Jergensen)

295

Frequency (GHz)




MOLECULAR LINES

Chemtcal oovaLe)(itg

NSM YW1V

V883 Ori with COMPASS Large Program (Pl: Jes Jergensen)

295

Frequency (GHz)
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Chemical compLe)(Ltg

NSM YW1V

V883 Ori with COMPASS Large Program (Pl: Jes Jergensen)

295

Frequency (GHz)
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MOLECULAR LINES

Chemtcal aompLe)(Ltg

CHsCN:H-,0:CO,
CHsCN:CO,
CH;CN:CO
C-HsCN

N->O

Total

Nazari et al. 2024

Complementary
COMPASS JWST
program to
study ice
composition in
the envelope

ISMP
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Chemical complexity in young disks

VN1V
NSM VN1V
ISMrP

High level of chemical Complemenatary info on
complexity in young disks, Much more efficient to study chemical complexity in ice
but mostly frozen out

Optical depth

280 285 290 295 300 295 300
Frequency (GHz) Frequency (GHz)
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