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Goals

ÂUnderstandthe importanceof careful

observations

ÂUnderstandthe use of variousinstruments

through the studentõsconstruction of the 

instruments



The Young AstronomerõsBriefcase

ÂAll instruments built 

and organized in a 

box.



Components of the kit

ÂòRuler to measure anglesó

Â Simplified quadrant

Â Simple horizontal goniometer

Â Planisphere

Â Map of the Moon

Â Spectroscope

Â Equatorial Sundial

Â Red light flashlight

Â Compass

Â Wristwatch

Â Paper, pencil, camera é



1) òRuler to measureangles"

ÂTo provide the 

angular distance 

between two stars.

ÂSimple to use if 

we do not want to 

use coordinates.



1) òRuler to measureanglesó

Â "What is the distance 

(radius R) needed to 

obtain a device which 

is equivalent to 1 º to 

1 cm?ó

2pR cm          1 cm

---------- =   --------

360º                 1º

R =180/p=57cm



1) òRuler to measureangles"

ÂTo build: We set a string of length 57 cm to a 

non-flexible ruler



1) òRuler to measure anglesó

Â Weobserve with the end of the string almost touching 

our eye (on the cheek below the eye)

Â With string stretched:   1 cm = 1º 



Activity 1: To measure the angular distance

betweentwo stars or two points



2) Simplified quadrant

ÂTo find the altitude 

of the stars.

ÂWork in groups of 

two students: one 

looking through the 

viewfinder and the 

other making the 

readings.



2) Simplified quadrant (gun type)

Â Rectangular pieceof cardboard(approx. 12 x 20 cm).

Â Two round hookson the upper side.



2) Simplified quadrant (gun type)

Â If you seethe object through the two hooks, 

the string indicatesthe altitude abovethe 

horizon.



2) Simplified quadrant (gun type)

ÂA straw with a carton located across the hooks 

is an excellent viewfinder for measuring the 

altitude of the Sun by projecting the image 

onto a piece of white cardboard.

Â ATTENTION:

NEVER LOOK DIRECTLY AT THE SUN !



Activity 2: To find the altitude of the Sun, 

a star or a point in the corridor



3) Simple horizontal goniometer

ÂTo determine the 

azimuth of the 

stars. 

ÂYou need to use 

a compass to 

align the 

instrument in the 

North -South 

direction.



3) Simple horizontal goniometer

ÂCardboard12x20cm.

ÂUsing 3 "needles" you

can set two directions.

ÂRead the anglebetween

them.



3) Simple horizontal goniometer

ÂTo measure the 

azimuth of a star, place 

the origin of the 

semicircle in the 

North -South direction.

ÂAzimuth is the angle 

from the North-South 

line through the centre 

of the circle and the 

direction of the star.



Activity 3: To determine the azimuth of a 

star or the angular distance between two 

stars or two points in the classroom



Using the altitude (quadrant) and azimuth (goniometer) 

of a star we can place it on the local horizon 
(depending on the observer)

Horizontal coordinates(LOCAL)

altitude from 0º to 90º from the horizon

azimuth from 0º to 360º from the local meridian (S in Europa, N in USA)
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4) Planisphere

ÂTo learnwhat 

constellationsare 

visible at your

latitude, knowing

the date and time 

of the observation.



4) Planisphere

ÂConstellationsdisc

photocopiedonto 

white paper.



4) Planisphere

Â Inside a pocket 

whose cut-out area 

depends on the local 

latitude.



Activity 4: Rotatethe disk until it

matchesthe date and time of observation

To use the planisphere

in the classroomor in  

observationsessions



Using the declination and the right ascension of a 

star we can place it anywhere 
(it does not depend on the observer)

Equatorial coordinates(UNIVERSAL)

Declination from 0º to 90º N, or from 0º to 90º S

Right Ascension from 0h to 24h from Aries point (equator with ecliptic)

v
v


