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Blinded by the Light!

This series of drawings shows how filtering out much of the light from the star
can reveal planets that were “ hiding” in the star’s glare.

For at least afew hundred years people
have understood that the stars they see at night
arereally sunslike our own. Or, put another
way, our sun is a star, like the ones we see at
night. Our star looks so much brighter becauseitis
so much closer to usthan any of theother stars. Do
these other sunsa so have planetsaround them like
oursdoes? Or are planets uncommon and wejust
got lucky? Why do we care? Asfar asweknow,
planetsare necessary for life. If thereisany other
lifeout there, and wewant tofind it, we' d best start
by looking for planets.

Inthe past few years, astronomershave
discovered a number of planets outside our solar
system. The extrasolar planetsthat have been
discovered are very large, about the size of
Jupiter or larger. But even though they are so
large, we can’t see these planets with telescopes.
We know only indirectly that they are there.
Astronomers can measure the dightest wobble in
the star’s motion as the gravity of the orbiting
planet tugs on the star.

Lost in Glare

Why can't we see them? Even though we
have some very powerful telescopes that help us
see amost to the edge of the known universe,
finding a planet around a star is like looking for
amosquito a couple of inches away from a car
headlight—at midnight! The light from the star
is so bright that any planets get lost in the glare.

But astronomers and the space engineers
who work with them do not give up easily!

Using severd clever technologies, they arecertain
that they will soon detect unmistakable signsof much
smaller, more Earth-sized planets, and even be able
to seethem directly.

Although different from the techniques
astronomers use to detect planets, occultingisa
technique you have no doubt used yourself many
times to block out the glare from the sun so you
could see better. (To “occult” meansto conceal
or block from view.) Y ou may have used your
hand, the bill of a baseball cap, or the windshield
visor of acar to occult the Sun’s glare.

See for Yoursalf

Try this demonstration of occulting. You
can do this activity in teams of three, or do it asa
whole class. Make sure everyone has a chance
to experience the demonstration.

Equipment needed:

Flashlight

Small objects, such as large paper clip,
marble, spool of thread, golf bal,
key, small stone, matchbook, etc.

Small spoon (teaspoon)

Be careful! Usejust an ordinary flash-
light, not one that puts out a blinding beam
of light! Thelight istoo bright if it
bothers people to look toward it (unless
they are extremely sengitive to light).
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Setup:

Make the room where you do this demon-
stration as dark as possible. It doesn’t have to be
totally dark, but turn off room lights and close
any drapes or blinds.

Demonstration of occulting:

One person (we'll cal “Sunny”) will
hold the flashlight, which will represent
the star.

Another person (we'll call “Orbie”) will
hold one of the small objects near the
flasnlight. This small object will repre-
sent a planet orbiting the star.

Another person (we'll call “Argus’*) will
stand about 15 feet away and look toward
the flashlight “star” and represent an
astronomer on Earth looking for
extrasolar planets. The astronomer will
have the spoon close at hand to use as an
occulting disk to block out the light
source.

1. Sunny the Star shines the light beam toward
Argus the Astronomer.

2. Orbie the Planet selects one of the collection
of small objects and holds it beside the
flashlight. Start out with the object about 2
or 3 inches away from the light source.

3. Argus looks toward the light (although it is
not necessary to have the beam shining
directly into the eyes) and tries to guess what
object isbeing held up. If Argus can’t see
the object, Orbie can move the object farther
away from the light source, and ask Argus to
guess again. Keep moving the object awvay,
bit by bit, to see if Argus can finadly tell what
the object is.

Depending on how dark the room is, Argus
may not have been able to see the object at
all because of the glare of the flashlight.

4. Nowtryitagain, withadifferent small object as
the” planet.” Thistime, however, Argusthe
Astronomer getsto usethe occulting trick.
Arguscloses one eye and holdsthe occulting
disk (bow! of the spoon) out infront of the other
eye, adjugting the distance until thedisk occults
(blocksout) the light source. Now, what object
isOrbieholding near the" star”? Isit easier to
seethesmadl “planet” near the“star” if thelight
fromthe star isocculted?

Tricks of the Astronomy Trade

Some spacecraft haveused asimilar occulting
techniqueto block out the whole sphere of the sun
so that the corona (outer atmosphere of the sun)
could be better studied.

Image taken by one instrument on the SOHO
(for Solar and Heliospheric Observatory)
gpacecraft. It shows a large coronal mass
gection (CME) fromthe Sun. A small occult-
ing disk on the instrument blocks out the sun
itself so that these huge events occurring in the
sun’s atmosphere can be studied. Learn more
about CMEs at http://mww-istp.gsfc.nasa.gov/
istp/outreach/cmeposter/hurricane.html .



