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Credit: JWST / NASA

Hubble primary
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Credit: JWST / NASA




VISIBLE

( HUBBLE SPACE TELESCOPE ) ( JAMES WEBB SPACE TELESCOPE )
90-2500 NM 600-28,500 NM

Credit: NASA



| I \ \ \ \
: \ ' X \
Credit: NASA / JPL-Caltech'/ R. Hurt (Caltech-IPAC) A X
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NASA, ESA, and M. Livio and the Hubble 20th Anniversary Team (STScl)
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Age of the universe (biflions of vears)

Credit: NASA / Ann Field (ST5cl)



Northrup Grumman
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JWST Orbit - | |

Credit: NASA



JWSET Mirror Segments

Sryllluem Dl
P13

Credit: NASGA



TELESCOPE ALIGNMENT EVALUATION IMAGE

Credit: NASA



WEBB TELESCOPE IMAGE SHARPNESS CHECK

NIRCAM

L 2 MIRI
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FINE GUIDANCE SENSOR NIRISS

Credit: NASA



MIRI Commissioning

SPITZER IRAC 8.0

Mirror Diameter: 0.85 m 6.5 m
Credit: NASA



Credit: STScl
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MACS Jo647+7015 - .\

(star magnified by Gravitatiohal lens] .
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Stephans

Credit: STScl




Stephan’s Quintet
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Stephan's Quintet TR e

Credit: STScl i ;



M74 /
NGC 628
with
Hubble
Space
Telescope
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| HST F435W, F555W, F658N, F814W :g,';. g | JWST F200W, F300M, F335M | All HST and JWST bands

Credit: Hoyer et al. 2023



5M | All HST and JWST bands
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« Stars & billion
years old

- Few young
stars

« Gas & dust
cant get to
center?

« Central black
hole?

Credit: Hoyer et al. 2023



Credit: ESO



Small Magell 67
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NGC 346 with
Hubble Space
Telescope

Credit: Nota et al. 2006



NGC 346 with Spitzer
Space Telescope
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Credit: Bolatto et al. 2007



In environment with fewer heavy elements,
do young stars have enough material
around them to build planets?



NGC 346

i

Credit: NASA,/ESA,/CSA,/0 Jones, G. De Marchi, & M.
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Young

stars, mare

embedded s
in dust
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Young
stars, less

embedded
in dust

F115W - F187N

Credit: Jones et al. 2023



Brighter Young

stars, more
embedded
in dust

Young

stars, less

embedded
Mature in dust

normal stars
Fainter

-2 0 2
F115W - F444W

Credit: Jones et al. 2023



NGC 346

Credit: 515cl / NASA




» "Excess” emission in near-infrared found
for young stars

» [usty disks around these stars!

» [Possible for these stars to form planets
even with fewer heavy elements



Credit: STScl




Credit: STScl
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Credit: STScl




Credit: STScl
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NGC 5324

Credit: STScl



Credit: 5TS6l
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Credit: Reiter et al. 2022




Credit: Reiter et al. 2022

MHO 1643

t
! J103654.2- 583626
-nn a ¥

MHO 1644- | ‘

s ‘l

= 2

HH 1223

MHO 1644




& -

o
1

-t
—-—————'I-—l—'—'—————--
| . = . §

5 Yo
LS T ¥

By MHO 1

|

=

LW R}
i

Credit: Reiter et al. 2022 (€} F200W < ,- ] ~ F200W | |(e)



WR 140 ’

Credit: NASA/ESA/CSA,/STScl/JPL-Caltech



Wolf-Rayet Star O Star

Credit: NASA /JPL-Caltech



Iransit Method for Discovering Exoplanets



Transiting p/anet LHS 475[7. [40 light years away]

A JWST transmission spectrum of a nearby

Farth-sized exoplanet

Jacob Lustig-Yaeger', Guangwei Fu?*', E. M. May!, Kevin N.
Ortiz Ceballos?, Sarah E. Moran?, Sarah Peacock®%, Kevin
B. Stevenson!, Mercedes Lépez-Morales3, Ryan J.
MacDonald”®, L. C. Mayorga!, David K. Sing?®°, Kristin S.
Sotzen!, Jeff A. Valenti'?, Jea Adams3, Munazza K.
Alam. Natasha E. Batalha!?, Katherine A. Bennett?. Junellie
56 Joshua D.

Gonzalez-Quiles?, James Kirk!3, Ethan Kruse

Lothringer'*, Zafar Rustamkulov® and Hannah R. Wakeford!®

Credit:' NASA /ESA /CSA



Data + Model « (Urbital Period: 2.029 days

e Radius: 0.99 X Earth radius
= 6319 km

e Mass = (0.914 X Earth mass
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Credit: Lustig-Yaeger et al. 2023



« (Urbital Period: 2.029 days

e Radius: 0.99 X Earth radius
= 6319 km

e Mass = (0.914 X Earth mass

« Surface temp = 3000 C~

]IIustr.aWDeepAl

Credit: NASA /DeepAl Fantasy World Generator



1x solar: x,2=206 No atmosphere: x,2=0.9
10x solar: x,2=160 + JWST/NIRSpec G395H
100x solar: x,°=8.9
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Credit: Lustig-Yaeger et al. 2023



=
Q.
o
i
SE
o
)
QO
=
wn
c
E
=
Q
>
=
a
Q
o

Credit: Lustig-Yaeger et al. 2023

- 1000x solar: x,?=1. Earth-like: x,2=1.1

3.3

Clear H,0: x,°=1. No atmosphere: x,2=0.91
Clear CO,: x,%=1. + JWST/NIRSpec G395H

Clear CHy: x,°=2.

4.0
Wavelength (um)

Not a methane
atmosphere
Not Earth-like
Not likely steam
atmosphere
Possibly carbon
dioxide

Possibly no
atmosphere



Possuble explanatlons for' obser'vatlons o
C’ompact atmasphere
Thin like Mars?

Hazy/c/audy like T/tan or Venus7

 Credit: NASA/ESA/CSA



Neptune

Credit: NASA/ESA,/CSA/STScl



Neptune
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Credit: NASA/ESA,/CSA/STScl



Voyager 2 (1989)

Hubble (2021)

Webb (2022)
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