
A 1,000-light-year wide bubble surrounding 
Earth is the source of all nearby, young stars. 

presented by Catherine Zucker 
Hubble Fellow, Space Telescope Science Institute  
Research Associate, Center for Astrophysics | Harvard & Smithsonian  

Nature paper by   
Catherine Zucker1,6, Alyssa Goodman1, João Alves2,  

Shmuel Bialy1,3,Michael Foley1, Joshua Speagle4,  
Josefa Grossschedl2, Douglas Finkbeiner1,  

Andreas Burkert5 , Diana Khimey1 & Cameren Swiggum2 
 

(1) CfA | Harvard & Smithsonian;  (2) Univ. Of Vienna; 
(3) University of Maryland; (4) University of Toronto;  

(5) LMU Munich (6) Space Telescope Science Institute
Illustration Credit: Leah Hustak (STScI)







Image credits: Cartoon: Leah Hustak; HL Tau disk: ALMA (ESO/NAOJ/NRAO) ; Ophiuchus nebula: Giuseppe Donatiello

10,000x zoom

10x zoom





We can reconstruct the evolutionary history of our Galactic neighborhood.  



A chain of events beginning 14 
million years ago with powerful 
supernova explosions created a 
gigantic bubble with a surface ripe 
for star formation

We can reconstruct the evolutionary history of our Galactic neighborhood.  



[try the interactive figure] 

“Cartoon” “Real Data” 
(Zucker et al. 2022, Nature)

https://faun.rc.fas.harvard.edu/czucker/Paper_Figures/Interactive_Figure2.html
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We were not expecting this…
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The Local Bubble from the outside in and the inside out
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The Local Bubble from the outside in and the inside out



How did the Sun wind up in the bubble? (by accident)

The Sun was 
over 1,000 light 
years away 
when the 
bubble first 
started forming. 



 
The Sun entered the 
bubble 5 million 
years ago and now 
sits near the 
bubble’s center. 

How did the Sun wind up in the bubble? (by accident)



[1] Wallner et al. 2016  
[2]  Breitschwerdt et al. 2016

The timeline is consistent 
with supernova iron 

deposits1,2 in the Earth’s 
crust! 

How did the Sun wind up in the bubble? (by accident)

What does the Sun’s time in 
the bubble mean for Earth? 

https://www.nature.com/articles/nature17196
https://www.nature.com/articles/nature17424


Sun’s “luck” (centered in bubble) suggests that bubbles must 
be pervasive across the Galaxy, implying “bubbly” Milky Way 

“So What,” for Astronomers?
In the present day, almost every single nearby, young star lies 
on the surface of the Local Bubble  

Supernovae can “sweep up” gas into dense clouds that 
ultimately form new stars (evidence for 50-year-old theory)

We can now explain how all nearby star formation began



What’s next?

How do we SEARCH 
for other bubbles? 

Can observations 
now measure 

supernova 
feedback’s effect on 
galaxy EVOLUTION? 

How do these bubbles 
INTERACT with each other?

[try the interactive figure] 

What do bubbles have to do 
with SPIRAL structure? 

Anything?

 Local Bubble model [Pelgrims et al. 2020] , Superbubble expansion model [El-Badry et al. 2019], 3D Dust Maps [Leike et al. 2020, Lallement et al. 2019]   

https://faun.rc.fas.harvard.edu/czucker/Paper_Figures/Interactive_Figure1.html
https://faun.rc.fas.harvard.edu/czucker/Paper_Figures/Interactive_Figure1.html


Explore More

Find these slides, the papers, videos, tours, and much more at:  
tinyurl.com/local-bubble-stars

http://tinyurl.com/local-bubble-stars

