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How did the universe begin? What is space?  What is time? 

How did life begin, and is there life on other planets?



ORIGINS AT COLUMBIA

New technologies are driving discovery. The Large Hadron Collider allows scientists to trace elementary par-

ticles like the Higgs boson, verifying our understanding of how matter has mass. Supercomputers offer new 

ways of generating models of the Big Bang as it happens. Vast amounts of data from telescopes are filling 

in the map of the sky with galaxies, nebulae, and planets circling other suns, taking us outward in space and 

backward in time to our very origins. The Origins Initiative takes on the natural world’s profound questions.

THE BEGINNING. Because of the time required for light to travel, data from the farthest reaches of space are 

allowing Columbia cosmologists to peer 13.8 billion years into the past. By analyzing the data in “baby pictures” 

of the universe just after its birth, they gain invaluable insight into the biggest picture of all—what might have 

set off the Big Bang, how time and space work today, and how the universe may change in the future. 

ENERGY AND MATTER. Physicists are using powerful, complex machines and new modeling techniques to 

reveal the nature of matter and study new phenomena from the tiny Higgs boson to the behavior of massive 

black holes as they warp the fabric of space and time. Their work is essential to refining our understanding 

of the prevailing laws of modern physics as described by quantum theory and general relativity, and how 

they fit together (or don’t).

LIFE IN THE UNIVERSE. Astrobiology, the study of the origins and evolution of life in the universe, both re-

quires and furthers understanding of life on Earth, the environments that support it, and how planets and stars 

work. Combining methods and insights from across the sciences—astronomy, biology, chemistry, and geosci-

ence—astrobiologists are working to simulate and identify planets that hold the potential for life. The potential 

has never been greater to find life beyond Earth, and Columbia scientists are positioned to lead the way.

NEW EARS ON THE UNIVERSE. Physicists have just found a way to observe gravitational waves, disturbanc-

es in the fabric of space-time. Caused by violent events such as black holes colliding, supernovae explod-

ing, and even potentially someday the Big Bang itself, these waves offer us a new way of observing these 

powerful cosmic events. And this new way of seeing the universe may also lead to insight into its funda-

mental laws—and reveal things that we have yet to imagine.

A renewed commitment to collaborative research through the Origins initiative  gives Columbia the poten-

tial for breakthroughs for years to come. A new Center for Theoretical Physics will provide an interactive hub 

for theoreticians to work together as well as host experimental physicists to put any theories to the test. 

A partnership in a major research telescope will help provide the data undergirding these tests. And new 

professorships, postdoctoral and graduate fellowships, and a visitors’ program to bring the brightest young 

scientists from around the world to Columbia will accelerate research. 

With these resources, Columbia scientists will transform what we know about the universe, helping us see 

into the remote past and distant future: where we came from, and where we are going. To find out more 

about their efforts and how to support them, contact Sylvia Humphrey at (212) 851-4377 or 

 sylvia.humphrey@columbia.edu.

FROM THE BIRTH OF A UNIVERSE TO THE BEGINNINGS OF LIFE

Columbia’s  theorists and experimentalists are  investigating the universe’s most 

fundamental mysteries.

scienceinitiative.columbia.edu

THE MOMENT

THE PROMISE 

THE INITIATIVE 

“Confirming an idea is always gratifying. But finding what you 

don’t expect opens new vistas on the nature of reality. And 

that’s what humans, including those of us who happen to be 

physicists, live for.” 

–Brian Greene, Director, Institute for Strings, Cosmology,  

and Astroparticle Physics


