


“Light, Light, The visible 
reminder of invisible 

light” – T.S. Eliot



Each wavelength provides 
different information.



We are surrounded by naturally-occurring radioactive 
elements in the soil and stones.

Uranium Radium

We have radioactive elements (Potassium 40, Carbon 14, 
Radium 226) in our blood or bones.



Staying Alive!



If our atmosphere blocks out X-Rays, 
how can we see them?



• Most of the matter that we “see” in the universe is via its X-ray emission

• The bulk of this matter is the hot, X-ray-emitting gas in the great galaxy clusters

• Every known class of astronomical object, from comets to quasars, is also an X-ray source

Galaxy Cluster 
Abell 2029 

X-rays Optical



NGC 4258 (M106) NGC 6357

Saturn

Crab Nebula Perseus ClusterCyg X-1

Milky Way Central Region

Whirlpool Galaxy (M51)

Jupiter

Cass A



The Chandra data shows how 10-million-
degree gas is expanding outward after 
the explosion that destroyed the star. 
The movie spans 2000-2013.
[credit: NASA/CXC/SAO]



What’s Next?

What Mysteries Still Need to 

be solved?

L

Y

N

X



A symbol of great insight in many 

cultures - with the ability to see 

through solid objects to reveal the 

true nature of things.

Academy of the ‘Lynx-Eyed’ was founded in 1603 by 

Federico Cesi. Perform incisive and penetrating 

investigations of the natural world.





“Other” X-ray Telescopes

Chandra

Lynx

50x higher throughput while 
maintaining Chandra's
angular resolution.

Like going from your 8” 
backyard telescope to a 10-m 
Keck.

What takes Chandra 8 weeks, 
Lynx can do in ~1 day for 
deep surveys.



Like skipping stones off 
of a (calm) body of water



LYNX X-RAY OBSERVATORY

Lynx Mirror Assembly has a 3m diameter

to 3 m diameter assembly
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2020
Decadal 

Survey

Lynx?

UV-Visible-Near IR

X-Rays

IR

Visible-IR Visible-Near IR

X-Rays?

Launch in 2030s!

Lynx X-ray Observatory



ROSAT
(X-ray)

Resolution: 5 arcsec

XMM-OM
(UV)

Chandra
(X-ray)

Resolution: 0.5 arcsec

Hubble
(visible)

Resolution: 0.05 arcsec

Spitzer
(IR)

VLA
(radio)







HAL5, September 7th, 2017

Gravitational Waves
Gamma-rays 
(magenta)

Ultraviolet 
(violet)

Optical & Infrared
(blue-white to red)

X-Ray Jet 
(blue)



The Renaissance of Multi-wavelength 
Astronomy has Begun!

The right answer is seldom as 
important as the right question. 
– K. Thorne



Are Cats Spies Sent by Aliens? 

https://www.vice.com/en_us/article/pgg9gm/are-cats-spies-sent-by-aliens-motherboard-examines-a-favorite-internet-conspiracy-theory

If you hold a cat's ears back and describe what you see, it is a perfect match to the classic "grey alien," with its 

almond-shaped eyes, small mouth, and small nose.

Obviously true. See below. 
LEFT TO RIGHT, IMAGES VIA FLICKR AND WIKIMEDIA COMMONS

https://www.vice.com/en_us/article/pgg9gm/are-cats-spies-sent-by-aliens-motherboard-examines-a-favorite-internet-conspiracy-theory
http://www.flickr.com/photos/19779889@N00/5235915206/
http://commons.wikimedia.org/wiki/File:Alien_head.jpg


THANK YOU!

https://wwwastro.msfc.nasa.gov/lynx/

https://www.lynxobservatory.com

https://chandra.harvard.edu/

Dr. Jessica A. Gaskin 



~2”

All Things Big and Small



BACKUP SLIDES







(Illustrations and composition: ESA / ATG medialab; data: ESA / 
XMM-Newton / F. Nicastro et al. 2018; cosmological simulation: 
Princeton University/Renyue Cen)




