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NASA Blogs Home

. https://blogs.nasa.gov/webb/

James Webb Space Telescope

Webb’s Cool View on How Stars, Planets Form

¢
(
Thaddeus Cesari The ongoing success of the multi-instrument optics alignment for NASA’s Webb ‘ N E B B
April 7,2022 telescope’s near-infrared instruments has moved the attention of the commissioning ‘ SPACE TELESCOPE
James Webb Space Telescope team to chill as we carefully monitor the cooling of the Mid-InfraRed Instrument ‘ 6».,
(MIRI) down to its final operating temperature of less than 7 kelvins (-447 degrees

Fahrenheit, or -266 degrees Celsius). We are continuing other activities during this
slow cooldown which include monitoring the near-infrared instruments. As MIRI

cools, other major components of the observatory, such as the backplane and mirrors,

also continue to cool and are approaching their operational temperatures. ABOUT THE WEBB TELESCOPE

The James Webb Space Telescope is the world’s
Last week, the Webb team did a station-keeping thruster burn to maintain Webb’s largest, most powerful, and most complex space
position in orbit around the second Lagrange point. This was the second burn since science telescope ever built. Webb will solve

mysteries in our solar system, look beyond to distant
worlds around other stars, and probe the mysterious
throughout the lifetime of the mission. structures and origins of our universe and our place
in it. Webb is an international program led by NASA
with its partners, ESA (European Space Agency) and

Webb’s arrival at its final orbit in January; these burns will continue periodically

In the last few weeks, we have been sharine some of Webb'’s anticipated science
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' Hubble Deep Field 1995



https://docs.google.com/file/d/1qC0oPKUW15cnhgYAzFBlKEz7MnlSudKg/preview
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g To Moon
‘t“‘ S ‘ 1.3 light seconds
Ty

Light Travels at a Fixed Speed

To Sun
[E— 8.3 minutes
e saignyess C = 186,000 miles per second

25,000 light years
To Hercules Globular (M 13)
»—

2.5 million light years

To Andromeda Galaxy
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Spitzer primary
mirror

JWST primary
mirror

Hubble primary
mirror

FAY

Hubble Spitzer JWST
Primary diameter 24 0.85 6.6
Collecting Area (m 494 0.5 265
Observatory Mass (kg) | 1,000 860 6,300
Cheeniory e 50 3 55
Orbit Location LEO Earth-trailing solar Sun-Earth L2
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The Universe is Expanding

slubble’s Law

v=H,r

v = velocity of galaxies
moving away from us

r = distances to those
galaxies

Rate of expansion of the galaxies, H. = Hubble’s constant or
O -

called the Hubble constant the rate Qf expansion of

the galaxies
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Redshift

®he Doppler effect is the change in wavelength
of a wave compared to an observer who is
moving relative to the source

Aobsv — Aemit

)]'emit

z = redshift
Aops = Observed wavelength
Aemit = €mitted wavelength
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In thick smoke, it may be impossible to see even nearby victims In thick smoke, it may be impossible to see even nearby victims
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http://www.youtube.com/watch?v=GT2mGTERcEQ
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Star plus planet dayside

/ Star alone /

Star plus planet nightside

Star partially blocked /

by planet (transit)



Study Exoplanets

In its first year, JWST will

* Explore the diversity of exoplanet
atmospheres across a range of
size, temperature, age and host
star environment.

* Hot Jupiters are gas giant planets
orbiting close to their host star
(<0.1 au) so that one orbit takes
< 10 days

* Mini Neptunes are small gas
giant planets

e Super Earths are rocky planets
larger than Earth
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JWST Cycle 1 Transiting Exoplanets

¢ HST/Spitzer <2021
® JWST GTO Transit
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TRAPPIST-1
System

Feb, 2018

Orbital Period
Distance to Star
Planet Radius
Planet Mass
Planet Density
Surface Gravity

b c f g
1.51 days 2.42 days 4.05 days 6.10 days 9.21 days 12.36 days
0.0115 av 0.0158 au 0.0223 av 0.0293 av 0.0385 av 0.0469 Av
1.12¢, 1.10r_, 0.78 r_, 091nRr_, 1.05r_, 115¢r_,
1.02m_, 1.16m_, 0.30m_, 0.77 m_,, 093 m_, 115 M,
0.73p_, 0.88p_, 0.62p . 1.02p 082, . 0.76 p_,,
0.814 0.96 ¢ 0.48 ¢4 0.93 4 0.85 ¢ 0.87 g
Solar System ‘
Rocky Planets
Mercury Venus Earth Mars
Orbital Period 87.97 days 224.70 days 365.26 days 686.98 days
Distance to Star 0.387 av 0.723 Au 1.000 au 1.524 av
Planet Radius 0.38r_, 095r 1.00¢r 053 g,
Planet Mass 0.06 m_,, 0.82m_, 1.00m_, 011 m,_,
Planet Density 098, . 095, . 1.00, . 0.71 p_ .,
Surface Gravity 0.38 4 0.90 4 1.00 4 0.38 ¢

llustrations

h

18.76 days
0.0619 Av
0.77 R,
033 m,_,
0.72 p
0.55 ¢

th

varth



In July 2022, SN
. NASA will reveal the JWST |
 Early Release Observatlons...
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Thank You

) N IS E This material is based upon work supported by NASA under cooperative agreement award numbers NNX16AC67A and
@ NATIONAL INFORMAL 80NSSC18MO0061. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the
EXPLORE SCIENCE 2 EENEDUCATION author(s) and do not necessarily reflect the view of the National Aeronautics and Space Administration (NASA).
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