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INTRODUCTION

Daniela Muñoz and Andrea Rivera are currently juniors at the American School of

Guatemala. In the 2022-2023 school year, the astronomy course was made available for

juniors and seniors (17-18 year old students) to join; an opportunity many took

advantage of. Both of these students, who have been taking this course for two

trimesters, heard about “The Catch a Star Competition '' and were immediately intrigued

by it; causing them to be a part of it. Daniela and Andrea are great students, one of their

many achievements is being members of the National Honor Society (NHS), who find

challenges exciting and saw this competition as a great way to expand their knowledge

and develop new skills; their passion and desire to keep on learning about the outside

world has helped them overcome numerous challenges and become more well rounded

students and people. The challenges as well as difficult and confusing situations they

have had throughout this class have helped them reach a common consensus; the

importance of time management and organization. From mapping out the timeline of

this project, to struggling in finding a telescope that meets their needs, both ladies have

learned the importance of perseverance, dedication, motivation and how all of these

feelings combined create a great amount of pride; this is exactly what they felt regarding

their final results. This competition and project has helped them grow their knowledge

about outer space and have the freedom to investigate topics they were truly interested

in; also inspire them in educating their fellow peers, friends, and family. Without a

doubt, it was an experience that had great value and that they will cherish forever.

OBJECTIVE

Study and observe Venus' different phases, its patterns and history.

BACKGROUND INFORMATION
Venus, the second planet of the solar system, is not only known for its dimness but also
for having extreme temperatures and active volcanoes. Even though these facts may
seem incredibly interesting, something many find shocking is the similarities in structure
and size it has with Earth. Also, NASA says that due to both of these planets’ similarities,
they can concur that Venus has a diameter of 7,520 miles and it is 38 million miles away
from Earth; it also has a surface temperature of 480° Celsius, making it the hottest planet
of the solar system . John Green, one of the hosts of educational Youtube channel Crash
Course says that “Venus's Atmosphere is primarily composed of carbon dioxide and
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nitrogen. Not only that but also, surrounded by thick, toxic clouds that are made up of
sulfuric acid. Venus basic composition goes around elements like carbon dioxide,
molecular nitrogen, carbon monoxide, molecular oxygen, sulfur dioxide, hydrogen
chlorine and gasses; this causes the surface of this planet to be very thick, rocky and
surrounded by clouds; making a terrestrial planet.

To add on, the Northern Arizona University states that, “because of Galileo’s interest
towards Venus, we could have a basic understanding of how Venus was capable of
completing a set of phases.” This was the first ever observational proof that Venus is part
of a copernican system. A copernic planet is one that rotates along its axis around the
sun, leading it to exhibit a set of phases during this trip. Nasa explains that this planet's
rotation is equivalent to 243 earth days with a revolution of 225 earth days; this is
interesting since the revolution is actually longer than the rotation, meaning that Venus
completes a lap around the Sun faster than it completes a rotation in its own axis.

However, it is more difficult to track Venus’ phases since it has its own orbit. According
to the Exploratorium Museum, seen from the earth, Venus moves in a tricky fashion,
appearing, disappearing, then reappearing, first as a morning “star,” then as an evening
"star”. This is due to the synodic cycle of Venus, which is the pattern in between its
appearances. The entire cycle takes 584 days —263 as a morning star, 50 days absent, 263
days as an evening star, and finally, 8 days absent. In short, the motions of Venus relative
to our sun repeat almost exactly every 8 years. Although it would have been perfect for
this investigation to be able to observe Venus’ complete synodic cycle, time was not
enough to perform it.

Venus' orbit around the sun is elliptical. It is not a perfect circle which means that the
distance between the planet and the Sun is not always constant. The distance can vary
from 0.718 AU to 0.728 AU.

HYPOTHESIS

There is a pattern in Venus' phases that allows people to predict the distance from it to

Earth.

MATERIALS

1. Stellarium

2. Slooh Observatory

a. Telescopes

i. Chile One
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ii. Chile Two

iii. Canary Four

PROCEDURE

To get this data, the Stellarium and the Slooh Observatory were used to visualize and get

information from observations with a remote telescope. Missions had to be programmed

on the Slooh Observatory where they assigned different dates, time and telescope.

Moreover, the Stellarium app was used to get more specific data of Venus, like it’s

azimuth, altitude and distances from the Sun and Earth; both of these materials/sources

provided other observers pictures and basic data. Using this source, the participants

analyzed data and looked for patterns in Venus' phases and distance from Earth during

one week. They also tried to examine the synodic period by looking for the dates in

stellarium and comparing data.

The Slooh Observatory includes several telescopes that are programmed based on

missions. To set a mission we need to log in to the website. Move on to missions home

and based on the date. The Slooh observatory assigns a virtual telescope that will capture

pictures for the observer at a designated time and location. The software sent the

pictures right after taking them. Based on our needs, the Slooh Observatory assigned

remote telescopes in Slooh Chile and Slooh Canary Islands. However, because they are

controlled automatically, weather is a limitation and the students were not able to get

pictures for some days.
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DATA

The following tables are presented with the photographs taken by Slooh telescopes,

programmed by other Slooh users in Table 1 and by the contest participants in Table 2.

Data from Stellarium is included for the measurements of celestial coordinates and

astronomical distances.

Table 1: Slooh Observations

Observer
(Credits
to Slooh
users)

Days Time Materials Distance
from the
sun

Dista
nce
from
earth

Magn
itude

Radius Ra/dec Az/Alt Phase Visibility Picture

BabakN.
2017

OCT. 6,
2018

23:50
UTC
17:50
(Guate
mala
time)

Observato
ry: Slooh
Chile
Telescope:
Chile one

0.726 AU 0.33
AU

-4.38 6051.8
9 Km

14h
23m43
.5s
-21°57’
32.7”

242°02’00.
2”
+14°53’41.
3”

12% Rise:07:48
Set: 19:02

LT
Wm.Yae
ger
USN(R)

DEC.
2,
2018

06:45
UTC
12:45
(Guate
mala
time)

Observato
ry: Slooh
Canary
Islands
Telescope:
Canary
Four

0.720 AU 0.42
AU

-4.54 6051.8
9 Km

13h
54m
04. 2s
-09°59’
02.0”

248°33’07.
7”
+30°59’31.
5”

27% Rise:03:19
Set: 15:02

Stephen
Aman

DEC.
16,
2018

08:20
UTC
02:20
(Guate
mala
time)

Observato
ry: Slooh
Chile
Telescope:
Chile one

0.719 AU 0.52
AU

-4.48 6051.8
9 Km

14h
31m40
.7s
- 11°
51’14.
8”

099°34’10.
8”
-10°49’17.
8

38% Rise:03:05
Set: 14:45
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Fiona Febru
ary 1,
2019

8:50
UTC
2:50
(Guate
mala
time)

Observato
ry: Slooh
chile
Telescope:
Chile One

0.721 AU 0.879
AU
1.23
AU

-5.18 6051.8
9 Km
6051.8
9 Km

17h52
m23.3
5s
-20°55’
11.3’’

109°28’53.
0’’
-8°39’57.0’
’

62.7% Rise: 3:26
Set: 14:47

PAUL
COX

Mar.
25,
2019

09:50
UTC
3:50
(Guate
mala
time)

Observato
ry: Slooh
chile
Telescope:
Chile One

0.727 AU 1.232
AU

-3.97 6051.8
9 Km

22h01
m43.1
8s
-12°37’
30.3”

101°57’27.
2”
-04°14’04.
4”

79% Rise:04:06
Set: 15:46

Mike
Montgo
mery

Oct 20,
2021

00:05
UTC
18:05
(Guate
mala
time)

Observato
ry: Slooh
chile
Telescope:
Chile One

0.728 AU 0.735
AU

-4.91 6051.8
9 Km

16h51
m17.6
4s
-25°51’
51.0”

236°36’29.
2”
+16°55’53.
9”

54% Rise:9:19
Set: 20:28

PAUL
COX

FEB.
10,
2022

09:15
UTC
3:15
(Guate
mala
time)

Observato
ry: (no
record)
Islands
Telescope:
(no record)

0.719 AU 0.40
AU

-4.54 6051.8
9 Km

18h
57m
08. 3s
-16°36’
57.2”

104°54’06.
3”
-09°11’07.
4”

24% Rise:03:54
Set: 15:24

DARKSK
YMAC

Febru
ary 16,
2022

20:11
UTC
14:11
(Guate
mala
time)

Observato
ry: (no
record)
Islands
Telescope:
(no record)

0.720 AU 0.440
AU

-4.85 6051.8
9 Km

19h10
m53.9
8s
-16°51’
27.0’’

248°26’44.
8’’
12°59’22.1

29.1% Rise: 3:40
Set:  15:10
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Table 2 Student’s Observations

Days Time Telesco
pe

Distanc
e from
the sun

Distance
from
earth

Magnit
ude

Radius Ra/dec Az/Alt Pha
se

Visibilit
y

Pictures

Monday Jan,
10

3:10
am
CST

Stellari
um

0.27 AU -3.95 6051.89 km 19h 14m
44.9s
-17°09’05.4
’’

099°54’59
.9’’
-43°43’41.
8’’

0% Rise:
06:13
Set:
17:44

Monday Jan,
24

3:10
am
CST

Stellari
um

0.30 AU 6051.89 km 18h 48m
02.1s
-16°10’52.4
’’

101°27’39
.8’’
-24°08’12.
9’’

8% Rise:
04:51
Set:
16:23

Friday Feb,
18

3:10
am
CST

Stellari
um
(missio
n fail
due to
bad
weathe
r)*

0.720
AU

0.452 AU -4.51 6051.89 km 19h 14m
52.3s
-16°53’56.2
’’

+105°36’2
9.0’’
-07°23’49.
7’’

30% Rise
3:40
Set
15:08

Saturday
Feb. 19

06:45
UTC
00:45
am
CST

Canara
y Four

0.720
AU

0.457 AU -4.50 6051.89 km 19h 19m
16.5s
- 16°56’
00.5”

099°50'47
.4"
-41°22'10.
7"

32% Rise
03:39
Set
15:08

Sunday Feb,
20

3:10a
m
CST

Stellari
um
(missio
n fail
due to
bad
weathe
r)*

0.720
AU

0.47 AU -4.50 6051.89 km 19h 20m
15.4s
-16°56’21.1
’’

105°46’56
.2’’
-06°50’08.
2’’

32% Rise
3:38
Set:
15:06

Monday Feb,
21

09:10
UTC
3:10
am
CST

Chile
two

0.720
AU

0.472 AU -4.49 6051.89 km 19h 25m
14.9s
- 16°57’
17.5”

105°51'32
.5"

-06°34'26.
7"

33% Rise
03:37
Set
15:04
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Tuesday Feb,
22

9:00
UTC

3:00
am
CST

Chile
one

0.720
AU

0.479 AU -4.80 6051.89 km 19h25m59
.54s
-16°57’38.3
’’

+105°24’0
4.4’’
-8°34’04.3
’’

33% Rise
03:35
Set
15:05

Wednesday
Feb, 23

3:10
am
CST

Stellari
um
(missio
n fail
due to
bad
weathe
r)*

0.720
AU

0.487AU -4.48 6051.89 km 19h
28m59.3s
-16°57'55.0
"

106°00'25
.5"
-06°00'28.
7"

34% Rise:
03:35
Set:
15:02

Thursday
Feb, 24

3:10a
m
CST

Stellari
um
(missio
n fail
due to
bad
weathe
r)*

0.720
AU

0.49 AU -4.48 6051.89 km 19h 32m
02.5s
-16°57’49.4
’’

106°01’50
.0’’
-05°54’20.
0’’

35% Rise:
03:34
Set:
15:02

*Students had to rely on stellarium since the virtual observatory sometimes was not available due to weather conditions
that did not permit the capture of pictures.

Table 3 compares the different dates in the synodic period of Venus, comparing data
from 4 dates, with 584 days in between them. The pictures and data were both taken
from Stellarium.

Table 3 Comparing Dates based on Synodic Cycle

Days Time Distanc
e from
the sun

Distance
from
earth

Magnit
ude

Radius Ra/dec Az/Alt Phase Visibility Pictures

Thursday
May 11, 2017

4:00
am
CST

0.52 AU -4.37 6051.89
km

00h 28m
14.2s
02°44’31.7’’

090°18’26.
9’’
12°10’28.1
’’

35% Rise: 03:08
Set 15: 18

Sunday Dec
16, 2018

4:00
am
CST

0.52 AU -4.48 6051.89
km

14h 31m
53.9s

-11°52’04.0’’

106°00’14.
7’’
12°36’06.6
’’

38% Rise: 03:05
Set: 14:44
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Wednesday
July 22, 2020

4:00
am
CST

0.54 AU -4.32 6051.89
km

05h 03m
40.2s
18°22’50.9’’

075’00’13.
9’’
17°46’14.7
’’

37% Rise: 02:42
Set: 15:26

Saturday Feb
26, 2022

4:00
am
CST

0.51 AU -4.46 6051.89
km

19h 38m
28.6s
-16°56’36.5’’

109°16’59.
4’’
06°08’03.4
’’

36% Rise: 03:32
Set: 15:00

DATA ANALYSIS

Table 1

➔ Results of table one allowed students to dive in and evaluate and get acquainted

with Venus. With the use of observers/Slooh users pictures that allowed the

analization of past observations made by different astronomers around the world.

Table 2

➔ Results of table 2 show that the distance between Venus and the Sun is currently

0.720 AU. This means that Venus is not in its closest point nor in its farthest point

from the Sun; being 0.718 AU its perihelion and 0.728 AU its aphelion. Therefore, it

just went through its perihelion and that is why it was not seen from Earth during

January, as shown in table 2, because it passed right in front of it, where the light

of the Sun did not have any reflection towards the Earth point of view. After using

a simulation to revise the position of planets during January of 2022, we got this

result:

(Planets Today, 2022)
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➔ Adding to that, Venus’ phase is increasing, which means that in a few months,

Venus will go through a full phase in which we will be seeing it completely.

➔ The distance between the planet Venus and Earth is getting bigger, meaning that

currently, Venus is getting farther away from Earth, as it spins around the Sun

faster than planet Earth. With these evidence, a prediction can be made regarding

the position of  Earth and Venus, being somehow like this:

(Daniela and Andrea, 2022)

To revise the prediction the simulation was revised and it showed this:

(Planets Today, 2022)
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This proves the prediction the students got based on the data gathered and shows

the importance analyzing data has in an investigation.

➔ Other pieces of evidence that were interpreted from the data were that:

◆ Right ascension for Venus is increasing.

◆ The table also demonstrates how as each day passed, Venus rose and set

earlier each day. This means that it is going through its first 263 days of its

synodic cycle, where Venus can be seen during the morning rather than in

the afternoon.

Table 3

By comparing different dates with 584 days in between, the students analyzed the data

and found that although the results are similar and close to one another, they are not

exactly the same. Venus’ brightness was 36%+2 during these dates and the rest of the

data does not show an exact pattern. This may be due to the difference in the tilt of

Venus’ and Earth’s orbit and how hard it is to record it. For the synodic cycle to be

proved, a more specific comparison needs to be made to demonstrate the effectiveness of

the synodic theory.
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CONCLUSIONS

This research demonstrated how by observing and connecting data, students can have a

more accurate idea of where the planet Venus is in its orbit and its distance from the

Earth and Sun. Clearly, this research shows how time is an important factor when

studying the universe because it is essential to identify a concrete pattern in an object’s

transition. This and the imperfect orbits of the Solar System are limitations that the

students encountered when doing their research and observations.

Even though a connection of the position of Venus and its distance to the Earth was not

found, the students were able to predict the position of the planets Earth and Venus

relative to one another and their position around the Sun. This taught the students about

the importance of analyzing and recording data to be able to understand and predict

future events. Nowadays, with the improvement of technology, it is relatively easy for

someone to observe the outside world and study it, due to virtual observatories and

social media.

Lastly, the students would recommend other observers to continue developing this

research for a longer period of time that gives the chance to find a more concrete

conclusion, taking into account the tilt of the planet’s orbits and how invariable weather

can be.
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