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Moreover, unattended stimuli can produce
geometric visual illusions11.

Vivid demonstrations from several labs
have pointed to the fleeting nature of visual
experience12Ð14. For instance, Rensink et al.15

presented observers with a scene. After a very
brief, 80-millisecond blank period, the same
scene was presented in the same location
with a single change. Even though observers
could clearly perceive and remember the gist
of the scene in a second, it took many alterna-
tions of the two versions before the change
was noticed Ñ even when that change was
quite dramatic. For example, subjects failed
to readily notice a jet engine appearing and
disappearing in a scene where the plane 
was the most prominent object15. Although
observers may know the gist of the scene,
only the present contents of attention can be
monitored for change.

In sum, the message of the paper by
Joseph et al. is that attention is required to
carry even the most basic of visual tasks
through to completion. If a stimulus is pre-
sented while attention is summoned else-
where, Òere a man hath power to say ÔBehold!Õ
The jaws of darkness do devour it up: so
quick bright things come to confusionÓ Ñ
although ShakespeareÕs Lysander is probably
not discussing the allocation of visual atten-
tion when he speaks these lines in A Mid-
summer NightÕs Dream.
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Figure 2Suppose you were asked to respond to
events one and two in a stream of stimuli.
Duncan et al.4 found that subjects missed the
second word if both words were visual stimuli or
if both words were auditory stimuli, due to the
phenomenon known as Ôattentional blinkÕ. But
subjects could identify the second word if one
was auditory and the other was visual. Joseph et
al.3 found that if event one was visual, subjects
could not say whether there was a right-t ilt ed
line in the event two display, indicating that
attentional blink makes it impossible to carry
out easy visual tasks that were previously
thought not to require attention.

Gamma-ray astrophysics deals with
the world of extremes and funda-
mentals, from the creation of the 

elements to the disappearance of matter into
black holes. g-rays are the most energetic
electromagnetic radiation, and reveal the
most violent phenomena. Six years after the
launch of NASAÕs Compton Gamma Ray
Observatory, a 15-ton spacecraft containing
the most advanced g-ray instruments, astro-
physicists met* to assess its achievements so
far. In some respects, the observations have
confirmed theory and expectations, but the
g-ray sky appears to be even richer than
anticipated. An unexpected ÔfountainÕ of
antimatter far above the Milky Way has been
reported, many active galactic nuclei and
more than a hundred unidentifiable point
sources have been detected, and increasing
evidence for g-ray lines has been seen. 

The Compton Observatory carries four
instruments, each with its own specific 
goals and accomplishments. BATSE (Burst
and Transient Source Experiment) made us 
realize that g-ray bursts are among the most
puzzling phenomena in astrophysics. The
Energetic Gamma Ray Experiment Tele-
scope (EGRET) and the Compton Telescope
(COMPTEL) have mapped for the first time
the entire g-ray sky, from ~10 GeV (giga-
electron volts) down to the MeV (mega-elec-
tron volts) regime, where nuclear decay and
nuclear interactions produce g-ray lines. An
intense glow from the Milky Way dominates
this whole spectral region, which can largely

be attributed to diffuse emission from cos-
mic rays hitting gas nuclei and photons in
interstellar space. This reveals the distribu-
tion of cosmic-ray particles throughout the
Galaxy, which is vital information for under-
standing their origin.

But a growing number of g-ray sources is
being seen, amounting to over 200 now. A
small subset can be identified with radio 
pulsars, not from their positions (which can
only be roughly determined by current g-ray
telescopes), but through their distinctive
timing signature. And intense g radiation
from more than 50 active galaxies has been
discovered, from outflowing plasma jets
pointing in our direction, which probably
originate from massive black holes (of the
order of 100 million solar masses) in the
galactic nuclei. Less massive ones in our
Galaxy (of a few solar masses or so) are 
occasionally bright sources in the X-ray and
soft g-ray sky, when a giant extra scoop of
ambient matter is accreted. But most of the
g-ray sources remain unidentified. Given
their distribution on the sky (loosely follow-
ing the Milky Way), they are probably within
our Galaxy. They are likely to be massive-star
remnants of some sort, with pulsars perhaps
forming a subclass. 

g-ray spectroscopy is carried out by
COMPTEL and by the fourth instrument,
OSSE (Oriented Scintil lation Spectrometer
Experiment). Lines in the g-ray spectrum
are the signatures of nuclear-decay and
nuclear-interaction processes. They can pro-
vide direct, and often unique, information
on many important problems in high-ener-
gy astrophysics, including nucleosynthesis,

Gamma-r ay as t ronom y

New sights in the high-ener gy sky
Hans Bloemen 

*Fourth Compton Symposium,Williamsburg, Virginia, USA, 28Ð30
April 1997.

Figure 1The Milk y Way in the
light of the 1.809-MeV line
from the nuclear decay of 26Al,
which has a lifetime of about a
mil lion years, obtained with
the COMPTEL instrument.
This traces sites of recent
nucleosynthesis in the Galaxy.
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