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Black Holes and Cosmic Roles:

Understanding the Center of the Galaxy

Introduction :

During the last century, black holes have evolved from mathematical curiosities to objects which
almost certainly exist within our own galaxy. Today, new generations of astronomical instru-
ments have allowed astrophysicists to discover that black holes can originate in the deaths of
massive stars, shape the evolution of galaxies, and even power the brightest objects in the ob-
servable universe. From a theoretical perspective, black holes are used as a testing ground for
fundamental questions about nature and are at the frontier of modern physics.

Speakers:

Nicholas Stone is a 3rd year graduate student in Harvard’s As-
tronomy department, and is originally from Washington, DC. In col-
laboration with Professor Avi Loeb, he studies interactions between
stars and the supermassive black holes which inhabit the centers of
galaxies.

Nathan E. Sanders is a graduate student in the Harvard Depart-
ment of Astronomy originally from Sault Ste. Marie, Michigan. He
studies how stars explode as supernovae with Professor Alicia Soder-
berg. He blogs about astronomy at Astrobites (astrobites.com).

Tarek Anous is a 3rd year graduate student in Harvard’s
Center for the Fundamental Laws of Nature. He is orig-
inally from Cairo, Egypt and in collaboration with Pro-
fessor Frederik Denef has studied the landscape of multi-
centered black hole configurations that arise in string the-
ory.
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Glossary of Terms:

• Black Hole: A region of space with a force of gravity that is so intense that nothing,
including light, can escape. They are formed by the collapse of massive stars.

• Escape Velocity: The speed at which an object needs to travel to overcome the Earth’s
force of gravity. Mathematically, it is expressed for Earth as:√

Gravitational Constant×Mass of the object/distance from the center of the Earth

• Ionize: The process of transforming an atom with a neutral charge to one with a net
positive or negative charge. Within the context of this talk, this refers to removing
electrons, negatively charged particles, from atoms.

• Nuclear Fusion: The combination of two or more atomic nuclei, the central core of the
atom, into a heavier nucleus which generally involves the absorption or release of energy.
This process powers the stars.

• Endothermic: A chemical reaction that involves the absorption of heat.

• General Relativity: A theory published by Albert Einstein in 1916 that presents a
geometric description of gravity.

• Energy Mass Equivalence: The principle that an object’s mass can be used as a
measurement of its energy. It is expressed via Albert Einstein’s famous formula:
E = mc2.

• Binary System: Two stellar objects, such as stars, that share a common orbit.

• Accretion Disc: A disk-shaped cloud of dust and gases that orbits around a black hole.
Due to the intense gravity acting upon them, accretion disks emit light and are some of
the brightest objects in the universe.

• Core-Collapse Supernova: The massive explosion triggered by the collapse of a heavy
star.

• Gamma Ray: The most energetic form of radiation in the electromagnetic spectrum.

• M¯ (Solar Mass): The astronomical abbreviation for the mass of the sun
(1.9891× 1030 kg or 4.3852× 1030 lbs).

• Supermassive Black Hole: The most massive type of black hole found in our universe
with masses that range from hundreds of thousands to billions of times the mass of the
sun. There is even one in our galaxy!

• Stellar Mass Black Hole: The smallest observed type of black holes with masses that
are within tens of solar masses.

• Blackbody Radiation: Light or radiation produced by the absorption of heat.

• Synchrotron Radiation: Light or radiation produced by the acceleration of charged
particles through a magnetic field.

• Galaxy: A large collection of stars, gas and dust bound by gravity.

• Milky Way Galaxy: The galaxy containing our solar system.

2



• Light Year: The distance light travels in the vacuum of space in one year or
approximately 6 trillion miles (10 trillion kilometers).

• Astronomical Unit: A length measurement used in astronomy which is equal to the
average distance between the Earth and the Sun or about
92, 955, 807.3miles (149, 597, 870.7kilometers).

• Spacetime: The coupling of time and the three spatial dimensions with time acting as
the fourth dimension.

• Gravitational Lensing: The apparent bending of light from a distant source due to the
matter, especially the galaxies, groups of or clusters of galaxies that surround the light
source. It is a prediction of Albert Einstein’s General Theory of Relativity.

• Event Horizon: The point at which objects are no longer able to overcome the
immense forces of gravity of black holes.

• Singularity: The point at which the massive gravitational forces of black holes compress
them to zero volume and thus, an infinite density.

• Energy Density: The energy content of an object per a specified unit of volume.

• Causality: The notion that one event may affect or be influenced by other events
traveling slower than the speed of light.

• Causal Contact: Two events that are separated by a sufficient amount of time to
influence each other.

The Next Seminar (18 May 2011):

The Mystery of Sleep: How neuroscientists are solving one of the
brain’s most interesting puzzles

Please join our Fan Page on Facebook to get
up-to-date information on our upcoming lectures and other events!

Check out the SITN webpage for more information about
our organization like how to join our mailing list and how you
can support Science in the News. http://sitn.hms.harvard.edu
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