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IT COULD BE THE MOST PHOTOGRAPHED

snack in the history of the galaxy. Either late 

this year or early next, the giant black hole 

at the center of the Milky Way will devour 

a blob of gas hurtling toward it at more than 

2000 kilometers per second.

A vast array of telescopes in space and 

on the ground is poised to record the feast, 

which could rouse the Milky Way’s gravita-

tional monster from an extended period of 

dormancy—and reveal why the massive body 

appears to have been on a near-starvation 

diet for centuries. The new details may also 

provide insight about the puzzling dining 

habits of similar supermassive black holes 

believed to lie at the core of nearly every 

heavyweight galaxy.

But before astronomers can attempt to 

answer these questions, they must nail down 

several basic properties about the parcel of gas 

known as G2: its origin, mass, and orbit. Sci-

entists are not even sure when the gas will pass 

closest to the Milky Way’s 4-million-solar-

mass central black hole, known as Sagittarius 

A* (pronounced “A-star”).

G2’s encounter with the black hole is just 

the beginning of what is shaping up to be a 

decadelong effort to unlock the secrets held 

by Sagittarius A*. Because its enormous 

gravitational pull traps light, astronomers 

can never see the heart of the galaxy directly. 

But they can glean information about its spin, 

mass, and size by studying the faint fl ickers 

of radiation emanating from surrounding gas 

and dust as they heat up and spiral into the 

invisible beast.

Now, researchers are assembling a sen-

sitive array of radio telescopes to perform 

a new trick: recording the black hole’s 

shadow. And a star set to make its closest 

approach to Sagittarius A* in 2018 promises 

to probe in unprece-

dented detail the pre-

dicted curvature of 

spacetime just out-

side the body, testing 

Einstein’s general the-

ory of relativity in a 

gravitational regime 

more extreme than has ever been possible.

Researchers initially predicted that 

G2 would make its fatal rendezvous in 

June, coming closer to Sagittarius A* than 

a distance seven times that between the 

planet Neptune and our sun. Additional 

data shifted that prediction to Septem-

ber. Now, a new analysis by Andrea Ghez 

of the University of California, Los Ange-

les (UCLA), and her colleagues—one of 

two teams that have monitored the motion 

of stars at the galactic center for some 

20 years—suggests that closest approach 

might not happen until March 2014. Ghez 

presented the fi ndings on 14 March at a sem-

inar celebrating the 20th anniversary of the 

Keck Observatory in Hawaii.

“The real question is, what is G2 and how 

much mass it is really going to dump onto the 

black hole?” Ghez says.

That uncertainty may seem surprising 

given that G2 has been closely monitored with 

two of the largest telescopes on Earth since 

its discovery in 2011 by Stefan Gillessen of 

the Max Planck Institute for Extraterrestrial 

Physics in Garching, Germany, and his col-

leagues. G2, however, is a faint, infrared-

emitting source located in the most congested 

region of the galaxy, the packed metropolis of 

stars and clumps of gas orbiting Sagittarius 

A*. As a result, Ghez says, “these are very, 

very diffi cult observations to make.”

At fi rst, Gillessen and his co-discoverers 

thought that G2 was a lone gas cloud with 

the mass of three Earths. In the 11 Septem-

ber 2012 issue of Nature Communications, 

Abraham Loeb and Ruth Murray-Clay of 

Harvard University suggested that G2 could 

be a disk of gas orbiting a star, similar to the 

circumstellar gas disks that give birth to plan-

ets. Material boiled off the disk by ultraviolet 

radiation from other stars and then elongated 

by the black hole’s tidal gravitational forces 

could produce a gas cloud, including a tail 

like the one astronomers have observed.

Whether lone cloud or stellar shell, G2 

ought to brighten as it heads closer to the 

galactic center, where intense ultraviolet 

radiation from closely packed stars should 

ionize its hydrogen gas and set it aglow in C
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An infalling gas cloud and other new probes herald a revealing period 
for the Milky Way’s supermassive black hole
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Podcast interview 
with author Ron 

Cowen (http://scim.ag/
pod_6127).

Hungry heart. The neighborhood 
of a galaxy’s central black hole is a 
maelstrom of inward-spiraling matter, 
twisted spacetime, and radiation.
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