
Observational Round 
with Galileoscope 
during 17th IOAA



Galileoscope
In 2009, to celebrate the 

International Year of 

Astronomy and the 400th 

anniversary of Galileo's first 

telescopic observations, the 

Galileoscope was created.

A portable and low-cost 

refractor telescope, designed 

to democratize access to 

amateur astronomy.



Galileoscope alt-az-mount

In order to complete the tasks, an 

easy to use altazimuth mount with 

graduated circles was developed for 

the Galileoscope.

Some prototypes of the altazimuth 

mount were produced for use in 

outdoor tests, covering scenarios 

involving real and simulated 

celestial targets.



The objective of this test is to assess skills in telescope 
aiming, scale reading, calculation, and the use of a star chart.

Objective



Due to the high dependency on weather conditions for conducting the 
Observational Round and the time available for its completion, the test 
coordination has decided to conduct it using a fixed target.

The target (a small, yellowish light) has been positioned and prepared to be 
visible to everyone as a bright star. This will eliminate the need to turn off the 
hotel lights for alignment and measurement.

The target



The target



Aiming the target



Student movement

Restaurant (1)      Observation tables (2)

Observation tables (2)      Examination Hall (3)

Examination Hall (3)      Kiosk (4)

All students together until 8 pm

All students together until 11:40 pm



Student movement



Estimated time (~3 hours)

1st round (40 students): from 8:30 pm to 10:00 pm

2nd round (40 students): from 8:50 pm to 10:20 pm

3rd round (40 students): from 9:20 pm to 10:40 pm

4th round (40 students): from 9:40 pm to 11:00 pm

5th round (40 students): from 10:00 pm to 11:20 pm

6th round (33 students): from 10:20 pm to 11:40 pm

From the restaurant (1) to the kiosk (4)



To incorporate a real target location aspect into the artificial target 
test, a simulated sky recognition question has been included using a 
star map. The parameters of the artificial star are adjusted to make it 
appear as a real object at a specific date and time.

To achieve this, all tables will be calibrated to mark the corresponding 
azimuth for each altitude of the fixed target. This altitude varies 
depending on the distance of the observation table.

Horizontal Coordinates to 
Equatorial Coordinates



Chosen location: Porto Alegre City

● 𝛟 = 30° 01’ S
● 𝛌 =  51° 10’ W

Chosen star: Alpha Hydri
● Constellation: Hydrus
● Right Ascension: 01h 58m 45.87s (29,69113°)
● Declination: −61° 34′ 11.7″ (-61,56991°)

Horizontal Coordinates to 
Equatorial Coordinates



Horizontal Coordinates to 
Equatorial Coordinates: A(z)

cos A = (sen 𝛅 - cos z  sen 𝛟)/(sen z cos 𝛟)Calculation of the Azimuth:



Horizontal Coordinates to 
Equatorial Coordinates: A(z)

cos A = (sen 𝛅 - cos z  sen 𝛟)/(sen z cos 𝛟)Calculation of the Azimuth:

Each table will be adjusted to the corresponding 
altitude of the target.



Horizontal Coordinates to 
Equatorial Coordinates: HA(z)

Calculation of the hour angle HA: sin HA = (-sin z sin A) / cos 𝛅



Horizontal Coordinates to 
Equatorial Coordinates

Sidereal Time calculation for each Altitude: ST = RA + AH



Horizontal Coordinates to 
Equatorial Coordinates

Sidereal Time calculation for each Altitude: ST = RA + AH

The Sidereal Time will be provided for each table.



Aiming or not (10 min - 30 points)

Steps to be taken by students:

1. Point the telescope at the target
2. Center and focus the image
3. Read the altitude of the target on the corresponding scale
4. Write the altitude on the answer sheet
5. Read the azimuth of the target on the corresponding scale
6. Write the azimuth on the answer sheet
7. Write the sidereal time of your table on the answer sheet

The student will find the telescope in the neutral position: horizontal and 
pointing towards the end of the runway.



If a student is unable to take the measurements, either due to lack of 
skill or time, the measurement corresponding to their table will be 
provided to them.

In this case, the student will lose the points corresponding to that 
stage of the test.

After taking the measurements, students will move to the 
Examination Hall to perform the calculations for converting 
altazimuthal measurements into equatorial coordinates.

Aiming or not (10 min - 30 points)
The student has 10 minutes to complete the task.



During the data conversion, the student must find almost the same 
right ascension and declination of a real star. These coordinates will 
be used to identify this star on the Star Chart, as well as the 
constellation to which it belongs:

Data conversion (30 min - 70 points)

● Right Ascension: 01h 58m 45.87s (29,69113°)
● Declination: −61° 34′ 11.7″ (-61,56991°)
● Constellation: Hydrus
● Name of the star: Alpha Hydri



Data conversion (30 min - 70 points)

Steps to be taken by students:

1. convert Altitude into Zenith distance (5 points)
2. calculate Declination (15 points)
3. calculate Hour Angle (5 points)
4. calculate Right Ascension (15 points)
5. identify the star on the star chart (10 points)
6. identify the name of the star (10 points)
7. identify the constellation (10 points)



Data conversion (30 min - 70 points)

sen 𝛅 = cos z sen 𝛟 +sen z cos 𝛟 cos A

sen H = (-sen z sen A)/cos 𝛅
cos H = (cos z cos 𝛟 - sen z sen 𝛟 cos A)/cos 𝛅

These formulas will be given to students:



Each table will have a supervisor who will ensure 
that the table is not tampered with and that the setup 
is not damaged. 

The supervisor will not assist the student in making 
the aiming or in reading the scales.

The supervisor



The star chart solution


