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Evolution of a 1 Mo star
9000 8000 7000 6000 5000 4000 3000
lo 4 ™7 T 1 T T T r T T v T T r ™ T T T 10 4
[ -
. Planetary nebula
- and white dwarf
03] 410°
0
- ‘
S '
202 '.'-.-. d102
= e 3
2 Horizontal -
E branch
= pemadmemmmeT T
—l A "
1 <41
Main sequence
o | R | A M 1 A A " 1 A A A 1 L
9000 8000 7000 6000 5000 4000 3000
Temperature (K)

Steve Goldman, October 10th 2019, East Asia Observatory

Evolution of a 5 Mo star
15,000 10,000 8,000 6,000 5,000 4,000 3,000
ML BN B LA B | L JrrrrrrY ¥ * ¥ T
4 -
Planetary nebula
and white dwarf
o ..' o
8 L : 48
S : 1S
° ’
< :
2 :
7} -
2 H
3 .:
* Subgiant branch 3 :
(Hertzsprung gap) : :
Hook ; :
: / Main sequence :' :
PO P R B | I SR S Y IAAA:. ;l:.‘LlAA‘l " " i L
15,000 10,000 8,000 6,000 5,000 4,000 3,000
Temperature (K)

4/39



Steve Goldman, October 10th 2019, East Asia Observatory Credit: ALMA (ESO/NAOJ/N RAO)/W. Vlemmings 5/4 ]



Steve Goldman, October 10th 2019, East Asia Observatory Credit: ALMA (ESO/NAOJ/N RAO)/W. Vlemmings 6/4 ]



/7139



C/O ratio

m Carbon
= Oxygen

M-Type S-Type C-Type

Steve Goldman, October 10th 2019, East Asia Observatory 8/ 4 ]



C/O ratio

m Carbon
~ Oxygen

T e
AN

\‘\\\‘\;%\1\\1

L
LA
LA
L
LA
LA
L
LA
LA
L
LA
9
LA

PEIINN
IR

S-Type

Steve Goldman, October 10th 2019, East Asia Observatory 9 / 4 ]



30
=
- 8
% Oxygen-rich
=
s 4
:‘é Carbon-r’ »
—
2
Oxygen-rich
1

0.01 0.10 1.00
Steve Goldman, October 10th 2019, East Asia Observatory AGB/RSG CVOIUtionary timescale (Gyr) ] 0/39



AGB Interior Evolved Stars
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Evolved Stars
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DUSTINGS Survey

Example lightcurve
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& README.md

Dusty-Evolved-Star-Kit

The DESK is an SED-fitting python package for fitting data from evolved stars (photometry or spectra) with radiative
transfer model grids. The package is currently in development and all contributions are welcomed. For current
progress, see the Issues tab at the top of the page.

log AFy (Wm?

Input: A csv file with the first column as wavelength in um and second column as flux in Jy. To fit multiple csv files, put
them in a directory, and use the directory name as the input.

Output: Two resuits files including the best fit model and corresponding stellar parameters, as well as an optional v
figure of the fit SED. 1100

Available model grids: Several grids are already available. You can also specify the state-of-the-art dust growth
models by Nanni ot al. (2019) which are automatically downloaded and used when selected. New grids will include the T
20 GRAMS model grid based on the 20UST code.

A module for creating your own DUSTY grid is under development, but for now please email me (Dr. Steven Goldman)
directly for grid requests or for help with the package.

Documentation

The documentation can be found on readthedocs.

Install Using Python

Jog A Fa (W m¥)

1). Install the package with the command pip install desk.

2). Go 10 the directory where your target csv file (or target directory of files) is. s
URLL IR

3). Use the command (without starting python)

desk fit —source='target_nase,csv'
E0 LR e

or if you have a folder of csv files

desk fit —source='folder_of_csvs'

additional options are:

Steve Goldman, October 10th 2019, East Asia Observatory




The Bayesian Extinction and Stellar Tool
(BEAST)

The DESK
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O Effects of Metallicity
O Nearby samples

O DUSTINGS survey

O LeoP

O The DESK
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Important for understanding dust contribution

Laboratories for high-redshift galaxies
88 new TP-AGB detections
Most metal-poor dusty AGB candidates

Easy to use SED fitter
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Contact: sgoldman@stsci.edu
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