JAMES WEBB SPACE TELESCOPE

STEPHAN'S QUINTET | HCG 02

The talk will present the last years results from the Hubble Space

Telescope and the James Webb Space Telescope. Included will be

images and spectra of a wide variety of objects, including planets,
exoplanets, stars, galaxies, and quasars.
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JWST - NIRCAM

* In this image,
brightness indicates
high altitude. The
numerous bright white

"spots" and "streaks"
are likely very high-
altitude cloud tops



Europa NIRCam and NIRSpec/IFU

* Surface ices have been disrupted, and there likely has

been a relatively recent exchange of material between the
subsurface ocean and the icy surface.

Europa (NIRCam) Crystalline CO, ice at 2.7 microns Crystalline CO, ice at 4.27 microns Complex CO, ice at 4.25 microns




HST image of Saturn exploring start of spoke season




saturn
JWSTNIRCam F323N
June 23, 2023
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Uranus and its moons

* JWST NIRCam image of
Uranus and its moons,
the rings are prominent
in this NIR image

because of their
composition.
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URANUS | FEBRUARY 6, 2023

* Miranda

NIRCam Filters



Neptune NIRCam




Neptune and moons

Triton

* Neptune and moons
from NIRCam. The
bright point to the
lower right is a star.

Galatea

Thalassa— ) Proteus
- : —

The other fuzzy points
are distant galaxies.

Larissa
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Hubble view of Dimorphos impact

+22 MINS + 5 HRS +8.2 HRS




Webb view of
Dimorphos
ejecta

* Complicated
by the Webb
diffraction
spikes, the

ejecta can
be seen to
the left and
top




Brightness of star

Brightness of star

CHAMAELEON | DARK CLOUD BACKGROUND STAR NIR38

ICE CHEMICAL COMPOSITION

NIRSpec G395H

— |
| I,-ﬂ_‘w p-\-F'""""“'""”""""
P\ | [ If
g
E
L]
r:
-_g. Carbonyl
- Bulfide
Cysnais
Aran
Weled [
e Carbes Carbon Carts
Deanid Dianis et
Wawvelength of Light
MIRCam F322W2
=
£
a
i
&
I'l!fr

Wawvelength of Light

Brightness of star
imilli-Janskys)

Optical depth

MIRI LRS P750L

1 ———

™ L"'\-\_,,.J —— _\_m“_

Waber o,

H e

™,
MatnEn “-\
D ey
Bty gte i)
Il.l_tr
LA Mol
# = 0
i — —— T — S —
Wavelangth of Light
- Ll R 10 e o
Pl gttt gt iy Pl L
Mot 'L ‘-‘!4]4'
kgl
LLL _\,_Mw'wﬁm o Jb_l?:ﬂ-dm-
o8
PERIREE .l.:-u_v\-uh.,dt L r,r M
—_ Rratsnn Acetone 11‘__.«!0
Emasg JEinan -

Wavelength of Light

WEBB

SPACE TELESCOPE




HOT GAS GIANT EXOPLANET WASP-39 b

TRANSIT LIGHT CURVE

MIRSpec | Bright Object Time-Series Spectroscopy
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HOT GAS GIANT EXOPLANET WASP-39 b
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EXOPLANET K2-18 b

ATMOSPHERE COMPOSITION

NIRISS and NIRSpec (G395H)
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HIP 65426b -

Corono-
graph
images of
the

Exoplanet
HIP 65426b
from
NIRCam
and MIRI
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Fomalhaut - MIRI FOMALHAUT

A

* Fomalhaut Dusty EEIEESS e
i i innergap -

DEbrIs DISk' intermediate belt . - greatdust cloud

shows the great outer gap

dust cloud which SUECTY |

: ]
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CW Leonis

* CW Leonisis a red
giant star losing
its outer envelope
rich in carbon to -‘

the interstellar
medium ;
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L1527 IRS | IRAS 04368+2557

Protostar L1527 IRS

* Jets of material from a
protostar interacting with the
interstellar medium




Hubble observes Herbig-Haro 1 and 2

* Herbig-Haro 1 and 2
are stellar outflows
from a newly born star
hidden behind dust in
the middle of this
frame. They form when

jets of gas thrown

outwards from these

young stars collide AR
with surrounding gas

and dust at incredibly

high speeds.




NIRCam - HH211

* Herbig-Haro
objects are formed
when stellar winds
or jets of gas
spewing from

newborn stars
form shock waves
colliding with
nearby gas and
dust at high
speeds






Ring Nebula - NIRCam




* free-floating
Evaporating Gaseous
Globule (frEGG)

[KAG2008] globule 13
in the upper left is a

denser region of gas
that photoevaporate
less easily than their
surroundings

- Py : i _-... £
; A b
. p I- " I



WR 124 - JWST

NIRCam and MIRI
image of WR 124,
which is a runaway
star surrounded by a

nebula of emitted
gas.




SN1987A - NIRCam

* SN1987A in the Large
Magellanic Cloud is
the nearest SN since
the invention of the

telescope.

1LY
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* Tarantula . o i,‘}
Nebula in '

the Large
Magellanic

Cloud from
NIRCam
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Tarantula Nebula HST

* The Tarantula Nebula
Is a large star-
forming region of
ionized hydrogen gas

that lies 161,000
light-years from
Earth in the Large
Magellanic Cloud.




DEM L 190 - HST

* The brightest SN
remnant in the LMC,
this image combines
data from the retired

WFPC2 with new data
from WFC3




NGC 346 in the SMC

* NGC 346 in the Small Magellanic
Cloud. NIRCam filters are: F200W
is blue; F277W is green; F335M is
orange; and F444W is red.

* F335M samples PAHs and CH,
(methane).




NGC 376

The open
cluster NGC
376, which
has a total
mass only

about 3,400
times that of 'j-
the Sun. ACS
and WFC3.




NGC 5584

- JWST NIRCam + HST
WFC3 - NGC 5584
has Cepheid oo
variables and Type o
Ia supernova, e G
reliable distance | o
indicators R .

L e




HST WFC3-IR




JWST Cosmic ?-mark - »

* This detail of a JWST
image caught
everyone’s attention.
It turns out to be the .
chance alignment of 3 . 4
galaxies, two of the '
galaxies might be

merging. I ' '



JWST Stephan’s Quintet
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STEPHAN'S QUINTET | HCG 92

* Image of a group of five galaxies that
appear close to each other in the sky, the
blue galaxy to the left is not part of the
physical grouping of the other four
galaxies but is in the foreground.

The NIRCam filters from left to right:
FO90W is blue; F150W is blue; F200W is

green; F277W is yellow; F356W is red; and
F444W is also red. The MIRI filters from left § %
to right: F770W is orange; F1000W is red. N

IIIIIIIIIIIII




JWST Stephan’s Quintet MIRI
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STEPHAN'S QUINTET | HCG 92

* MIRI image of 4 galaxies that

are close to each other, the | B Gl
blue galaxy to the left is not L N
part of the physical grouping R g pEY o

of the other four galaxies but B e
is in the foreground. BN Ry 3
The MIRI filters from left to | il

right: F770W is blue; F1000W is

green; and F1500W is red. £ : e e '



Cartwheel Galaxy

Combined NIRCam
and MIRI image of
the Cartwheel

Galaxy. MIRI data

are colored red
while NIRCam
data are colored
blue, orange, and
yellow.




| Dwarf Irreqular Galaxy UGC 7983 - HST




LEDA 48062 (right) and UGC 8603 - HST

Part of
“Every

Known
Nearby

Galaxy”
program|




UGCA 307 - HST o .

* UGCA307isa
diminutive dwarf
galaxy located
roughly 26 million

light-years from
Earth in the
constellation
Corvus.




Donatiello II Dwarf Galaxy (HST)



NGC 1433 - MIRI

NGC 1433
from
MIRI,a
Seyfert
galaxy 46

million
light-years
from
Earth.




NGC 7496 - MIRI

NGC 7496 taken with
MIRI, which lies over 24
million light-years away
in the constellation Grus

(latin for Crane).
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GRB 230307A
_ kilonova

former home galaxy




GRB 230307A

KILONOVA EMISSION SPECTRUM NiRSpec | PRIS
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¥
SPT-CL J0019-2026 - HST

* Cluster SPT-CL
J0019-2026
gravitationally
lenses more

distant | -
galaxies which
appear as arcs.




CEERS Survey - NIRCam
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COSMIC EVOLUTION EARLY RELEASE SCIENCE [CEERS) SURVEY

TWO EXTREMELY DISTANT ACTIVE SUPERMASSIVE BLACK HOLES
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PANDORA'S CLUSTER | ABELL 2744
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Galaxy Protocluster

* The seven galaxies
highlighted in this JWST
image have been confirmed to
be at a redshift of 7.9, which
correlates to 650 million years

after the big bang. This makes
them the earliest galaxies yet
to be spectroscopically
confirmed as part of a
developing cluster.
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JADES

JWST
Advanced
Deep

Extragalactic

Survey




Quasar J0100+2802 - JWST



COSMIC EVOLUTION EARLY RELEASE SCIENCE [CEERS] SURVEY

TWO EXTREMELY DISTANT ACTIVE SUPERMASSIVE BLACK HOLES

MIRCam Imaging
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That's All Folks
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