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Abstract 

Photograph from two location were used to measure the hight of Geminids Meteor shower. The meteor's heights 
were found to be around 30 to 180 kilometers above the sea level, where meteor should start to burn up. In this research, 
pictures were captured by DSLR camera on the 13th December 2020. Apparently, after analyzed by trigonometric and 
parallax method, both methods have approximately same accuracy. Both of methods are similar and could be used as 
the same, the decision is up to information from pictures and number of observation points. 
Introduction 

Meteor shower is a made up of ion, dust, and debris that light up while falling down through earth’s atmosphere 
in many numbers. The Geminids meteor shower is special, it came from debris of an asteroid / rocky comet called 3200 
Phaethon instead of comet like other meteor showers. 
Methods 
1. Set camera to same setting and capture pictures in areas that are at least 15 kilometers apart (for accuracy). 
2. Separate the calculation into two parts, parallax and trigonometric method 

Parallax method : First, overlaid two pictures from both observations and find the angular distance. Second, calculate 
angular distance by comparing to the distance between Pollux and Castor from the picture. Finally, use TAN’s function 
to calculate the meteor’s height and plus the result then divide by two to find the average height. 
Trigonometric method : Match stars in meteor’s picture with reference stars in the ‘Stellarium’ program, draw lines 
using angle from azimuth and altitude of meteor and find the intersections. Measure the distance and use TAN’s 
function in excel to find the height of the meteor and make them on average. 

3. Analyze and compare the results that we got from both methods, find the error and discuss for conclusion. 
Result and Discussion 

Meteor number 6’s height was found reaches over 250 kilometers in parallax method and reaches over 300 
kilometers in trigonometric method. The result from parallax method show in table 1 and table 2 . And the result from 
trigonometric method show in table 3 and table 4.  

The reason predicted is the chosen picture was taken around 2 AM of 14th December 2020, has Geminids 
constellation around the zenith, and has altitude point higher if compared to other meteor head to tail distances. Also, they 
might be an error from sky obstacles and other light disturbance. 
Table 1 the height of meteors’ tails (parallax) 

 
Table 2 the height of meteors’ heads (parallax) 

 
Table 3 the height of meteors’ tails (trigonometric) 

 
Table 4 the height of meteors’ heads (trigonometric) 

 
Conclusion 

The meteor's heights were found at the same range around 30 to 180 kilometers above the sea level, where 
meteor should start to burn up. Conclude that both methods have approximately the same accuracy. An accuracy from 
both methods are almost the same but, the trigonometric method’s information can be used to find incident angle that 
improves the credibility of the result. 
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