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WRAP YOUR MIND AROUND THE VAST DISTANCES IN THE UNIVERSE!



WRAP YOUR MIND AROUND
THE VAST DISTANCES IN THE UNIVERSE!

WHAT YOU'LL NEED

Explore the wuniverse by shrinking cosmic scade in 4 sleps, 200ming
out fram the realm of the Earth and Moon fo the rsalm of the galacias.
At each step, hold up the image that represents: that cosmic object
scaled down o 2 inches (about 5 cm) in diameter. Ask a fnend B
pradict the scaled sizes and distances of the objgcts listed balow
before you reveal the answer

Step 1: The realm of the

EARTH ano MOON

if you shrink the Earth to about 2 inches (5 cm) in diameter, here'’s how other objects would compara
in 5ife and distance”;

MOON SIZE 1/2 inch (1.3 cm) — hokd Earth and Moon images, one in each hand
EARTH-MOON DISTANCE 5 feet (150 cm) - spread your amms wide 1o hold images 5 feet apart
SUN SITE 16 feel acnoss {5 ml = emagine a yellow Ball the size of @ minvan
EARTH-SUN INSTANCE TE00 et (550 m) = about 6 socoer Tields apan

LIGHT TRAVEL TIME Light traveds throwgh space a1 a constant sposd of 186,000 mies

pir secord {S00.000 k'sach. Al this scale, wihese the Earth is 2
inches across, we've shiunk 188,000 miles down [ about £ Teat,
It takas a beam of light a Ftle mone than ong second to travel from
the: Moon fo the Earth

Step 2: The realm of
OUR SUN THE ONLY STAR IN OUR SOLAR SYSTEM

MNow let's switch scales by shrinking the minivan-sized Sun down (o @ 2-inch diameter,

EARTH SIZE A grain of saft, with 3 dust-spack Moon 172 inch away from i

SUN-EARTH DISTANCE 20 feet (5.5 m) - or 10 paces away

FLUTO'S ORBIT 2.5 soccer fields away from the 2-inch Sun

NEAREST STAR TO SUN 900 miles away (1500 km)

LIGHT THAVEL TIME Ij |L‘.EL"?-.'"3 minutes [or a beam of Bght bo raved fom the Sum bo
the Earth.
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Step 3: The realm of

OUR SOLAR SYSTEM
AND NEARBY STARS

Now let's shrink the entire Solar System down 10 2 inches in diameter;
(Pianel sizas and orbits on 2-inch image are NOT o scals!)

SIZE OF SUN Microscopic at this scale, a shining speck at the center of the image
SUN-EARTH DISTANCE 1/2 mm = Earth orbits very close (o the center of B Solar Sysiem
PLUTO'S ORBIT Around the edge of the 2-inch Solar System imaga

NEAREST STAR TO SUN 2 soccer fiekds away

NEAREY STAR DISCOVERED & soccer fields away, Twa planets have beéen disconered arund the
TO HAVE OREBITING PLANETS star Epsilon Eridanl, which ks visible from the southern hemisphere.
OUR MILKY WAY GALAXY Size of Morth Amenca. At this scale, our 2-inch Solar System i par

of 3 comtinent-sized system of 200 billon shining spack stars.
These stars, spread 30 miles (30 k) high, ang generally separated
from each othér by mone than 2 soccer figkds.

LIGHT TRAVEL TIME It takes aboul 10 hours for 8 beam of Eht b cross the Solar Sysbem
and years for [ight to travel between stars.
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Step 4: The realm of

GALAXIES

Mow let's swilch scales one last time, and shnnk the entire continent-sized galaxy down to 2 inches:

SITE OF SUN AND STARS Indiriclual stars are invisible, smalier than atoms, at this 2-inch
scale. The beight specks in this galaxy image come from the
aidded Bght of thousands of stars

LOCATION OF SUN 1/2 Inch tabout 1 cmp from edge of 2-inch galaxy Image
DISTANCE TO ANDROMEDA & feet (1.5 m) af thes scale = hold the two gatady images apart
GALAXY, THE HEAREST SPIRAL wilh yous 3ms spread wide,

DISTANCE TO FARTHEST 4 miles (5.5 kmj. In the Hubble image of the “Ulira Deep Feld™
GALAXIES DESERVED BY airmeast all the fuzey spols of light ane distant gataxies. Bacauss
HUBELE TELESCOPE light takes time bo ravel through space, we s2e the farthest of

these not &s they are now, but as they were 12 billipn years ago,
SIZE OF THE WHOLE UNIVERSE? Mo one knows. .. it cousd be infinite,

LIGHT TRAVEL TIME it wonsd take 100,000 years for 3 beam of Bght fo cross our galaxy and
2.5 milllon years for light 1o travel from the Andromeda Galaxy fo s,




GO‘NG You can use this 4-STEP SCALE MODEL to
Fu rth e r imagine some of the distances involved

in NASA's explorations of the universe,

THE REALM OF THE EARTH AND MOON

NASH's three Great Observatories view the universe from their orbits near Earth:

Thie Hubble Telescope orbits 530 km up from the Earih's surface, (2 mm at this scale)
The Chandra X-ray Observatory orbits Earth as far as 1/3 the distance to the Moon

The Spitzer Infrared Telescope slowly drifts away from the Earth as it follows Earth's orbit
around the Sun.

THE REALM OF OUR SUN

At this scale, the farthest disténge humans have'traveled is from the salt-grain Earth

to the dust-speck Moon hall an inch away.NASA Is working o send astronauts to Mars,
anather 30 feet (10 meters) away at this scale.

THE REALM OF OUR SOLAR SYSTEM

What is the farthest distance a NASA spacecraft has traveled? Voyager |, Baunched in
1977, is now just beyond the Solar System, more than twice the distance to Pluto

THE REALM OF GALAXIES

The mast distant light captured by a NASA satellite has traveled through space.for so
long—meore than 13 billion years—that it shows us & picture of the universe before there
wera any galaxies. The blotchy blue, green, and yellow colorized image from NASA's
WMAP probe shows us what the glowing universe looked like shorily after the Big Bang.

REFLECTION QUESTIONS:

How Wkaty do you think 1115 that there IS life
Eﬁsenﬁam in our gakany? intelligent life?

what challenges ang there in rying 11| “”l,“*““”'“*"m
with any potential ife around other stars?
In ther galaxies?

soma people say they feal insignificant aties i
ynderstanding the sCale pl the unlmf_se. u'lnal_ sr||T
it makes them feel that life on Earn |:=:- E-';I:!E-‘Ia.. a.n
others feel amazement al tha power of the hum
mind. What's your view?
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