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Background

On February 22, 2017, NASA announced the discovery of the largest batch of Earth-sized,
habitable-zone planets around a single star —- TRAPPIST-1A. Further data about these planets
was released on February 5, 2018. These materials may be used to create a scale model of
the TRAPPIST-1 system in a small space. This model can be used as a pop-up exhibit to
share the breaking news with a wide audience at museums, libraries, and other informal
education spaces. The materials can also be used to support a number of hands-on activities,
and can be used in conjunction with the Scale Model of Sun and Earth activity found at
http://nasawavelength.org/resource/nw-000-000-003-142/.
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Setting up a basic scale model of the TRAPPIST-1 system

The following setup requires 4 feet (130 centimeters) of wall or table space. The scale of this
model is the same as the Scale Model of Sun and Earth mentioned above. The two scale
models can be used together for compare-and-contrast activities.

Materials:

Steps:

Printed TRAPPIST-1 Scale Model sheet
Printed TRAPPIST-1 Fact Sheet

Tape measure

Tape or tacky putty

Laminator or index cards and glue

1) Print out the TRAPPIST-1 System Scale Model sheet and fact sheet.

2) Cut out each rectangle from each sheet.

3) Find the matching scale model and facts for each planet. Laminate them together, or
paste each exoplanet to the front and its accompanying facts to back of an index card.

4) Attach the TRAPPIST-1 star (TRAPPIST-1A) to a wall or table.

5) Measure out the following distances from the center of TRAPPIST-1A for each of the
following TRAPPIST-1 planets.

e TRAPPIST-1b
e TRAPPIST-1c
e TRAPPIST-1d
e TRAPPIST-1e
e TRAPPIST-1f
e TRAPPIST-1g
e TRAPPIST-1h

8.8 inches (22 centimeters)
12 inches (31 centimeters
17 inches (43 centimeters
22 inches (57 centimeters
29 inches (75 centimeters
36 inches (91 centimeters)

47 inches (120 centimeters)

i i

6) Attach each planet to the wall/table with tape or tacky putty at the measured distance.
Place all exoplanets on one side of the star to limit the model to a size of 4 feet.
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7) Post the press release text and the images (the links are listed below) next to the
system to provide context. The text in the optional text section may be printed and
placed next to the relevant image to give additional context. Place the images and text
on a wall, a corkboard, an easel, or another location.

Press Release Text & Images

Original Press Release

2018 Updates (Spitzer, JPL, STScl)
TRAPPIST-1 Planet Statistics
TRAPPIST-1 Before-After Findings
TRAPPIST-1 Compared to Solar System

TRAPPIST-1 Spitzer Data Plot
TRAPPIST-1 System Art

Optional Text

TRAPPIST-1 Planet Statistics
TRAPPIST-1 Before-After Findings
TRAPPIST-1 Compared to Solar System
TRAPPIST-1 Spitzer Data Plot

Additional ideas for setup

Feel free to be creative in how the system is set up and displayed. The size of the planets and
the distances from the star should be preserved to maintain the correct scale, but other factors
can be modified.

TRAPPIST-1 system ideas:

1) Play any of the following videos on a loop on an electronic device next to an assembled

TRAPPIST-1 system model.

e Not So Strange New Worlds (sound not required)
e |magining the Planets of TRAPPIST-1 (sound not required)

e TRAPPIST Seven Wonders Broadcast (requires sound) — does not include 2018

updates

e 500 Hours — Annotated Orbits and Transits Broadcast (sound not required) — does

not include 2018 updates

Have a person staff the display to interact with visitors and answer questions. The
person can also remove and replace the planets to show the facts on the reverse side.
Cut lengths of string equal to the distance of the planet from its star for each exoplanet.
Have visitors find the proper string length for each exoplanet. Place the exoplanet on
the wall or table using the string length as a guide.

Have visitors guess how far away each exoplanet might be. Then ask them to match

each planet with the correct string length.



https://exoplanets.nasa.gov/news/1419/nasa-telescope-reveals-largest-batch-of-earth-size-habitable-zone-planets-around-single-star/
http://www.spitzer.caltech.edu/news/2036-ssc2018-04
https://www.jpl.nasa.gov/news/news.php?feature=7052
http://hubblesite.org/news_release/news/2018-07
http://www.spitzer.caltech.edu/uploaded_files/graphics/fullscreen_graphics/0011/3302/ssc2018-04c_Sm.jpg
http://www.spitzer.caltech.edu/uploaded_files/graphics/fullscreen_graphics/0011/0002/ssc2017-01i_Sm.jpg
http://www.spitzer.caltech.edu/uploaded_files/graphics/high_definition_graphics/0011/3331/ssc2018-04e_Inline.jpg
http://www.spitzer.caltech.edu/uploaded_files/graphics/fullscreen_graphics/0010/9934/ssc2017-01e_Sm.jpg
http://www.spitzer.caltech.edu/uploaded_files/graphics/fullscreen_graphics/0010/9907/ssc2017-01d_Sm.jpg
http://www.spitzer.caltech.edu/images/6479-ssc2018-04c
http://www.spitzer.caltech.edu/images/6298-ssc2017-01i-The-Discovery-of-TRAPPIST-1-Planets
http://www.spitzer.caltech.edu/images/6485-ssc2018-04e
http://www.spitzer.caltech.edu/images/6282-ssc2017-01e-500-Hours-of-Spitzer-Observations-of-TRAPPIST-1
http://www.spitzer.caltech.edu/video-audio/1685-ssc2018-04v1
http://www.spitzer.caltech.edu/video-audio/1690-ssc2018-04v2
http://www.spitzer.caltech.edu/video-audio/1635-ssc2017-01v1-The-Seven-Wonders-of-TRAPPIST-1
http://www.spitzer.caltech.edu/video-audio/1639-ssc2017-01v2-500-Hours-Exploring-the-7-Exoplanets-of-TRAPPIST-1
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5)

6)
7)

8)

If you have 7 feet of wall space available, you can place TRAPPIST-1A at the center.
Then place some of the planets to the right and some to the left of the star to create a
more realistic model.

Build the model outdoors by using chalk and pre-cut lengths of string to create orbits.
Create a three-dimensional model by making stands for each planet and placing them
at the correct distance from the star. With this model, the planet and the facts are
visible.

Use these printouts as cards to design a game or activity. They can also be used as
trading cards.

Comparing TRAPPIST-1 and our Solar System:

1)

Assemble and display the TRAPPIST-1 system. To compare it to our solar system, print
and assemble the Solar System Planet sheets and facts sheets, following the directions
for building TRAPPIST-1 system. Display the Sun above TRAPPIST-1A and place the
Earth 64 feet (19 meters) away. You may need to make a large, easily visible label so
that the Earth can be seen from a distance. The other planets in our solar system can
be added as space allows.

e Mercury 25 feet (7.5 meters)

e Venus 46 feet (14 meters)

e Earth 64 feet (19 meters)

e Mars 97 feet (29 meters)

e Jupiter 330 feet (100 meters)

e Saturn 610 feet (190 meters)

e Uranus 1,200 feet (370 meters)
e Neptune 1,900 feet (580 meters)

Assemble and display the TRAPPIST-1 system. Assemble the solar system. Compare
the TRAPPIST-1 system to our solar system by measuring a length of string for each
planet in our solar system equal to its distance from the Sun and attaching it to the
planet. One visitor can hold one end of the string at the Sun’s location while another
visitor stretches out the string to discover that our solar system is much larger than the
TRAPPIST-1 system.

The Sun, TRAPPIST-1A, Jupiter, and the Earth can be placed side by side to compare
the sizes of each body. TRAPPIST-1A and Jupiter have similar volumes.

Using the Sun-Earth model, place the Sun, Mercury, Venus and the Earth (space
permitting) on the wall. Then place the TRAPPIST-1 star next to the Sun. Ask visitors to
guess where any of the TRAPPIST-1 exoplanets should be placed. It is likely they will
be surprised that the entire system of planets is so close to TRAPPIST-1A.
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5) Compare the distance between TRAPPIST-1 and our solar system. On the scale of this
model, TRAPPIST-1 would be located 1/8 of the distance to the Moon. That’s 30,000
miles (48,000 kilometers) away.

6) Potential questions to ask visitors:

a. Ask visitors to look at the TRAPPIST-1 system. Ask them to predict the size of
the Earth’s current orbit if it was located in this system.

b. What would the Earth be like if it were closer to the Sun? What would it be like if
it were farther away?

c. Would TRAPPIST-1A’s habitable zone (where liquid water could exist) be closer
or farther away than the Sun’s liquid water zone?

d. If this system is too far for us to visit and explore, why do we care that it is
relatively nearby?
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TRAPPIST
1A

TRAPPIST
1e

(habitable zone)

TRAPPIST
1b

(non-habitable zone)

TRAPPIST
1f

(habitable zone)

TRAPPIST
1c

(non-habitable zone)

TRAPPIST
19

(habitable zone)

TRAPPIST
1d

(non-habitable zone)

TRAPPIST
1h

(non-habitable zone)



Mercury Earth

Distance
from Sun: 141,000,000 miles
(228,000,000 km)

Distance
from Sun: 93,000,000 miles
(150,000,000 km)

Distance
from Sun: 67,200,000 miles
(108,000,000 km)

Distance
from Sun: 36,000,000 miles
(57,900,000 km)

0.387 AU 0.723 AU 1.00 AU 1.52 AU
Diameter: 3,030 miles Diameter: 7,520 miles Diameter: 7,920 miles Diameter: 4,210 miles

(4,880 km) (12,500 km) (12,700 km) (6,780 km)

0.383 Earths 0.950 Earths 1.00 Earths 0.532 Earths

Orbital Period: 88.0 days
Planet Mass: 0.055

Orbital Period: 225 days
Planet Mass: 0.815 Earths

Orbital Period: 365 days
Planet Mass: 1.00 Earths

Orbital Period: 687 days
Planet Mass: 0.107 Earths

Distance from 25 feet (7.5 meters)
star at scale:
Diameter 0.025 inches
at scale: (0.63mm)

Distance from 46 feet (14 meters)
star at scale:
Diameter 0.063 inches
at scale: (1.6mm)

Distance from 97 feet (29 meters)
star at scale:
Diameter 0.035 inches
at scale: (0.89mm)

Distance from 64 feet (19 meters)
star at scale:
Diameter 0.067 inches
at scale: (1.7mm)

Jupiter Uranus Neptune

Distance
from Sun: 2,800,000,000 miles
(4,500,000,000 km)

Distance
from Sun: 1,780,000,000 miles
(2,860,000,000 km)

Distance
from Sun: 888,000,000 miles
(1,430,000,000 km)

Distance
from Sun: 484,000,000 miles
(778,000,000 km)

5.20 AU 9.55 AU 19.2 AU 30.1AU
(140,000 km) (116,000 km) (50,700 km) (49,200 km)
11.2 Earths 9.14 Earths 3.99 Earths 3.86 Earths

Orbital Period: 4,330 days
Planet Mass: 318 Earths

Orbital Period: 10,800 days
Planet Mass: 95.2 Earths

Orbital Period: 30,700 days
Planet Mass: 14.5 Earths

Orbital Period: 60,200 days
Planet Mass: 17.1 Earths

Distance from 1,200 feet
star at scale: (370 meters)

Diameter 0.26 inches
at scale: (6.6mm)

Distance from 1,900 feet
star at scale: (580 meters)

Diameter 0.25 inches
at scale: (6.4mm)

Distance from 610 feet
star at scale; (190 meters)

Distance from 330 feet
star at scale: (100 meters)

Diameter 0.59 inches
at scale: (15.1mm)

Diameter 0.73 inches

1 1
1 1
1 1
1 1
| 1
1 1
1 1
1 1
1 1
1 |
| 1
1 |
1 |
1 1
1 |
1 I .
I Diameter: 86,900 miles I Diameter: 72,400 miles
1 1
1 1
1 |
1 1
1 1
1 |
1 1
1 1
1 |
1 1
1 1
1 1
1 1
1 1
: at scale: (18.5mm) :
|

1 1
1 |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

Diameter: 31,500 miles I Diameter: 30,600 miles I
1 1
1 1
1 1
1 1
1 |
1 |
1 1
1 1
I I
1 1
I I
1 1
1 1
1 1
1 1
1 1
1



TRAPPIST .’

1A

Distance
from Earth:

o

lllustration

39.5 light years

Diameter: 98,600 miles

(159,000 km)
12.4 Earths
014 Suns

Star Mass: 26,600 Earths

0.0800 Suns

Diameter 0.809 inches
at scale: (20.5 mm)

TRAPPIST

1b

Distance
from Star:

Diameter:

Orbital Period:

Planet Mass:

star at scale:

Diameter
at scale:

lllustration

1,070,000 miles
(1,720,000 km)
0.0115 AU

8,870 miles
(14,300 km)
112 Earths

1.51 days
1.02 Earths

Distance from 8.8 inches (220mm)

0.0689 inches
(1.85mm)

TRAPPIST

1c

Distance
from Star:

Diameter:

Planet Mass:

star at scale:

Diameter
at scale:

Illustration

1,470,000 miles
(2,360,000 km)
0.0158 AU

8,710 miles
(14,000 km)
110 Earths

Orbital Period: 2.42 days

116 Earths

Distance from 12 inches (310mm)

0.0500 inches
(1.82mm)

TRAPPIST
1d
Distance Illustration
from Star: 2,070,000 miles

Diameter:

Orbital Period:

Planet Mass:

Distance from

star at scale:

Diameter
at scale:

(3,340,000 km)
0.0223 AU

6,180 miles
(9,940 km)
0.78 Earths

4.05 days
0.30 Earths

17 inches (430mm)

0.0598 inches
(1.29mm)

TRAPPIST

1e

Distance
from Star:

Diameter:

Orbital Period:

Planet Mass:

Distance from

star at scale:

Diameter
at scale:

Illustration

2,720,000 miles
(4,380,000 km)
0.0293 AU

7,200 miles
(11,600 km)
0.91 Earths

6.10 days
0.77 Earths

22 inches (570mm)

0.0676 inches
(1.50mm)

TRAPPIST

1f

Distance
from Star:

Diameter:

Orbital Period:

Planet Mass:

Distance from

star at scale:

Diameter
at scale:

Illustration

3,580,000 miles
(5,760,000 km)
0.0385 AU

8,310 miles
(13,400 km)
1.05 Earths

9.21 days
0.93 Earths

29 inches (750mm)

0.0734 inches
(1.73mm)

TRAPPIST

19

Distance
from Star:

Diameter:

Orbital Period:

Planet Mass:

Distance from

star at scale:

lllustration

4,360,000 miles
(7,020,000 km)
0.0469 AU

9,110 miles
(14,700 km)
115 Earths

12.36 days
115 Earths

36 inches (910mm)

Diameter 0.0494 inches

at scale:

(1.90mm)

TRAPPIST

1h

Distance
from Star:

Diameter:

Orbital Period:

Planet Mass:

Distance from

star at scale:

Diameter
at scale:

lllustration

5,750,000 miles
(9,260,000 km)
0.0619 AU

6,100 miles
(9,810 km)
0.77 Earths

18.76 days
0.33 Earths

47 inches (1200mm)

0.0650 inches
(1.27mm)






Sun

Diameter: 865,000 miles
(1,390,000 km)
109 Earths
1.00 Suns

Star Mass: 333,000 Earths
1.00 Suns

Diameter at scale: /.1 inches
(180 mm)

Credit:
Sun image: Smithsonian Institution
Trappist images: NASA/JPL-Caltech

Other images: NASA
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