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L4 The James Webb
Space Telescope
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Launch: Dec, 25™" 2021
Arrive at L2: 25™, Jan 2022
Start science observations: July 2022

L3

Distances:
e Sun - Earth: 150 milliomkm
« Earth —L2: 1.5 million km
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The James Webb Space Telescope

DIFFERENT WAVELENGTHS OF LIGHT

0.000001 n

X-RAY

Gas in clusters of
galaxies; supernova
remnants; material around
black holes; neutron stars;
emissions by electrons
moving in magnetic fields

GAMMA RAY

Accretion around black
holes; colliding neutron
stars; and cosmic rays

HST vision: from 200nm to 1.7um

(and what you can observe with them]

INFRARED

Cool stars; warm gas and
dust; molecules In the
atmospheres of planets
and stars; and
objects hidden
within or
behind
cold dust

ULTRAVIOLET

Supernova remnants; very
hot, energetic stars;
stellar nurseries

VISIBLE LIGHT

Planets; the majority of stars

JWST vision: from 600nm to 28.5um

MICROWAVE

Cool clouds of gas; gas
around newly formed
stars; the cosmic
microwave background

RADIO

Emissions produced
by electrons moving
in magnetic fields;
dense, cold gas



JWST extraordinary resolution power

_HST 1.6pm

Galaxy information:
« 2" wide (17kpc = 55k light-years ~half the size of Milky way)
« Distance: 10.5 billion light-years



JWST extraordinary resolution power

_HST 1.6pm

JWST 4.4um Spitzer 4.5pym

Galaxy information:
« 2" wide (17kpc = 55k light-years ~half the size of Milky way)
« Distance: 10.5 billion light-years



JWST 15" results: Farthest galaxies

SPIRAL GALAXY A
REDSHIFT: 10

T @ AGE: 480 Million Years
" DISTANCE: 13.2 Billion Light-Years

SPIRAL GALAXY B

REDSHIFT: 11
AGE: 420 Million Years
DISTANCE: 13.3 Billion Light-Years
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SPIRAL GALAXY C

REDSHIFT: 12

AGE: 35/0 Million Years

J\ DISTANCE: 13.4 Billion Light-Years
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JWST 15" results: Farthest galaxies

F606W+F814W F1l15W F150W F200W F277W F356W F410M+F444W

Maisie's Galaxy (Finkelstein et al. 2022):
« ~200 times lighter than the Milky Way
« Forms ~20% more starts per year than
- the Milky Way
e 7=12
& * The universe was less than 370Myrs at
1 kpc the time |

“Real color” RGB image
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dden Star Formation

JWST reveals hi

My work




My work: JWST reveals hidden Star Formation

lonizing 217.50m 1.1 5Hm 444}Jm
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Figure 1

Spectral energy distribution (SED) of a typical late-type galaxy. The blue hatched area shows the power absorbed by 4
dust. We show typical Diffuse Interstellar Band (DIB), Ext ed Red Emission (ERE) and Anomalous Microwa
Emission (AME) spectra, with the most relevant gas lines. The inset shows the model D of Guillet et al. (2017, Go = 100).




Local vs Distant galaxies

60 millions Iigh’r—yéor§0w0y (HST) 10 billions light-years away (JWST)



Local vs Distant galaxies

60 millions Iigh’r—yéoré‘owcy (HST) 10 billions light-years away (JWST)

BLUE STAR
Temperature: 8 K
Spectral type: A

Local galaxies: Old stars in the Bulge
+ Young stars in the Disk

YELLOW STAR
emperature: 5,000 K

RED STAR
Temperature: 3,000

Distant galaxies: Dusty Bulge + Non-dusty Disk
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JWST reveals the IR universe: .

. \sees the farthest galcmes

‘e

+" Disk galaxiesformed early ‘
Dusty Star Forming Galaxies hcve o L
compact hidden core i - =
Cradient of colour due to age in Iocol O
" galaxies but fo dus’r in distant galaxies -
Distant galaxies are highly star-forming -
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