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NOVA BLACK HOLES CELESTIAL OBJECTS GUIDE 
 
OVERVIEW 
 
NOVA Black Holes is an iPad game in which players navigate the cosmos by hurling a star at various celestial 
objects. Hosted by astrophysicist Janna Levin, the game is set 4 billion years in the future, when the black holes at 
the centers of the Milky Way and Andromeda galaxies are colliding. This collision creates massive gravitational 
waves that send stars and planets flying in all directions. Players are given a star the size of our Sun and can 
control its trajectory and velocity. 
 
In each level, the player’s task is to hurl this star at the target celestial object(s) by touching the star, pulling back 
on it, and adjusting a velocity vector before releasing it into space. Below is a list of all the celestial objects that 
players will encounter in the game. Tap any object on-screen to receive a short text description of that object and 
information about its mass and size relative to the Sun or Earth.  

1. Note: 1 M☉ = the mass of our Sun | 1 M🜨 = the mass of Earth 
2. Note: 1 R☉ = the radius of our Sun | 1 R🜨 = the mass of Earth 

 
CELESTIAL OBJECTS  

 
• Red dwarf stars are small, fairly cool (for stars), and there are lots of them in the universe. 

o Mass: ~0.1 M☉    Radius: ~0.1 R☉ 
 

• An exoplanet orbits a star other than our Sun. To be suitable for life, it will likely have water and be just 
the right distance from its sun. 

o Mass: ~1 M🜨    Radius: <1.6 R🜨 
 

• Blue supergiant stars are hot and up to a million times brighter than our Sun. 
o Mass: 25 M☉    Radius: 80 R☉ 

 
• White dwarfs are the collapsed remains of stars the size of our Sun (or smaller). 

o Mass: ~0.5 M☉    Radius: ~0.01 R☉ 
 

• Neutron stars are born when stars up to 3x bigger than our Sun go supernova. Protons smash electrons 
and form these dense balls of neutrons. 

o Mass: ~2 M☉    Radius: ~11 km 
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• A dwarf star is a term that includes many kinds of stars of all different colors — together, they constitute 
a rainbow of starlight. 

o Mass: ~1.5 M☉    Radius: ~1.4 R☉ 
 

• A black hole sucks in all matter and light. Sometimes too much debris spirals inwards, causing friction 
and forming a bright accretion disk. {black hole with accretion disk} 

o Mass: 5-50 M☉    Radius: 15-150 km 
 

• Nothing — not even light — can escape the overpowering pull of gravity of a black hole. Get too close, 
and you’ll never make it out. {black hole with no accretion disk} 

o Mass: 5-50 M☉    Radius: 15-150 km 
 

• Material drawn into black holes leads to the formation of an accretion disk, a process that powers jets of 
energy, including radio waves. {black hole with radio waves} 

o Mass: 5-50 M☉    Radius: 15-150 km 
 

• Yellow dwarf stars, like our Sun, outshine most stars in the Milky Way. Each second, the Sun converts 
4 million tons of matter into energy. 

o Mass: ~1 M☉    Radius: ~1 R☉ 
 

• All stars, including this yellow dwarf, are barely visible when viewed in radio waves. So we’ve wrapped 
the stars in mesh for you to see them. {yellow dwarf radio wave} 

o Mass: ~1 M☉    Radius: ~1 R☉ 
 

• Matter screaming towards a supermassive black hole can heat up to produce quasars, the most 
energetic and luminous objects in the universe. 

o Mass: ~109 M☉     Radius: ~4200 R☉ 
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