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Abstract::This abstract provides a coincise overview of the measurement technique used in astronomy. It covers 

distance measurement, brightness, quantification, spectroscopy, radial velocity. Astrometry time keeping, imaging 

and the detection of gravitational waves. These methods enables astronomers to determine the distances 

properties and motions of celestial objects.    
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Introduction::The measurement of astronomical quantities is a fundamental aspect of the field of astronomy 

enabling us to understand and explore the vast expanse of the universe. Astronomical measurements involves 

determining various properties and characteristics of celestial objects. Such as their position, distances sizes, 

masses and velocities.    

               Astronomers use a range of techniques and instrument to make these measurement employing both 

ground based and spaced based observatories. One of the most basic measurement in astronomy is the 

determination of an objects position on the celestial sphere.                  

Measuring distance in astronomy is a complex  task due to the vast scales involved. Astronomers employ various 

methods, such as parallax spectroscopic parallax and standard candles (objects with known luminosities  to 

determine distances to start galaxies and other celestial objects.    

                        Method :1   
Trigonometric parallax :: Extend your arm and hold your thumb at about one foot Or so in front of your eyes 

close your ear right eye and look at your  thumb with your left eye. Note it's position against a distant background. 

Now close your left eye and look at the position of the thumb with the right eye. Do you notice that to the 

background. Thumb has not removed. However thumb can be represented by change in the position of an object 

due to a change in the location of the observer.   
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     We call theta divided 2 the parallax angle the . The distance 'b' between the  the points of observation ( in 

this case your eyes) is called the baseline. From simple geomatery  for small angles theta divided by two =b÷d , 

where d is the distance from the eyes to the thumb.         The parallax method can be used to measure the 

distance of stars and other objects In   the sky. The principle of the method is similar to the one used in finding 

the height of mountain peaks, tall buildings etc to know the methods can be used to measure astronomical 

distances.    

                        Trigonometric Parallax for Stellar Distances   

   

   

   

Trigonometric parallax is a technique used in astronomy to measure the distances to nearby stars. It takes 

advantage of the fact that the Earth orbits the Sun, causing nearby stars to appear to shift their positions relative 

to more distant background stars over the course of six months.   

   

The principle behind trigonometric parallax is similar to how we perceive depth or distance with our two eyes. If 

you hold your finger in front of your face and close one eye at a time, you’ll notice that your finger appears to shift 

its position against the background. This apparent shift is called parallax.   

   

   

In astronomy, the baseline for measuring parallax is the distance between two points on Earth’s orbit around the 

Sun, which is approximately 186 million miles or 300 million kilometers.  Astronomers observe a nearby star at 

one point in Earth’s orbit and then again six months later when the Earth is on the opposite side of the Sun. By 

measuring the apparent shift in the star’s position against the background of more distant stars, astronomers can 

calculate the parallax angle.   

   

The trigonometric parallax angle, denoted by the symbol π (pi), is related to the distance, d, to the star by the 

equation:   

   

D = 1 / p   

   

Where p is the parallax angle in arcseconds (1/3600th of a degree). The distance is measured in parsecs, where 1 

parsec is approximately 3.26 light-years.   

   

Trigonometric parallax is limited to measuring the distances of relatively nearby stars within a few hundred 

parsecs from Earth. Beyond that range, the parallax angles become too small to accurately measure with current 

technology. However, within its range, trigonometric parallax provides a fundamental and reliable method for 

determining stellar distances and constructing the cosmic distance ladder, which is crucial for understanding the 

scale of t   
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Trigonometric parallax theory is based on the principles of geometry and trigonometry. It involves measuring the 

apparent shift in the position of a star over a period of time to determine its distance from Earth. Here is a step-by-

step explanation of the theory:   

   

Baseline: The Earth’s orbit around the Sun provides the baseline for trigonometric parallax. As the Earth moves 

from one side of its orbit to the other in six months, the observer’s line of sight to a star changes.   

   

Observation: Astronomers observe a star at two different points in Earth’s orbit, typically six months apart. These 

observations are made using precise instruments like telescopes.   

   

Apparent Shift: By comparing the star’s position relative to background stars in the two observations, 

astronomers can detect a slight shift in its apparent position. This shift is due to the change in the observer’s 

perspective caused by the Earth’s movement.   

   

Parallax Angle: The apparent shift is quantified using the concept of parallax angle. The parallax angle is defined 

as half the angle formed by a line connecting the star and the Sun, with the observer at Earth as the vertex. It is 

measured in units of arcseconds.   

   

Distance Calculation: The parallax angle can be used to calculate the distance to the star using trigonometry. The 

relationship is given by the equation: distance (in parsecs) = 1 / parallax angle (in arcseconds). This equation 

assumes that the star is relatively close, and the parallax angle is small.   

   

Accuracy and Limitations: The accuracy of the distance measurement depends on the precision of the 

observations and the angle of the parallax. Smaller parallax angles correspond to larger distances and introduce 

greater uncertainties. Trigonometric parallax is most accurate for stars located within a few hundred parsecs from 

Earth.   

   

Cosmic Distance Ladder: Trigonometric parallax serves as a fundamental step in the cosmic distance ladder, a 

series of distance measurement techniques used in astronomy. The parallax measurements of nearby stars 

provide a crucial reference point for calibrating other methods and estimating distances to more distant objects.   

Method:2   
   
Stellar parallax::For measuring the distance of a star, we must use a very long baseline, even for measuring the 

distance of the nearest star, we require a baseline length greater than the earths diameter. This is because the 

distance of the  star  is so large then the angle measured from two digaramatically opposite points. On the earth 

will differ by an amount which cannot be measured. Therefore we take the diameter of the earth s orbit as the 

baseline and make two observations at an interval of six months   
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One half of the maximum change in annual parallax. The distance 'r'of the star is given by.                 dsE/r=tan 

theta   

       Where dse is the given average distance between the sun and the earth. Since the angle theta is very small 

tan theta =theta and we can write r=dsE/theta. .   

 

Since dsE =1Au, we have    r=1Au/theta.   

             Stellar Parallax Method   

   

Stellar parallax theory:   

   

The concept of stellar parallax relies on the principle of triangulation, similar to how we 

determine distances in everyday life. When we observe an object from two different positions 

and measure the angle between the two lines of sight, we can calculate the distance to the object 

using basic trigonometry. This principle applies to stars as well.   
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To measure stellar parallax, astronomers observe a star from the Earth’s surface and then again 

six months later when the Earth is on the opposite side of its orbit around the Sun. By comparing 

the apparent positions of the star relative to more distant background objects, astronomers can 

calculate the angle of parallax.   

   

The amount of parallax observed depends on the distance to the star. Closer stars will exhibit a 

larger shift in their apparent position, while more distant stars will show a smaller shift. By 

accurately measuring the parallax angle and knowing the Earth’s baseline distance from one side 

of its orbit to the other (which is approximately 300 million kilometers), astronomers can 

calculate the distance to the star using trigonometric relationships.   

   

The unit used to express stellar distances derived from parallax measurements is the parsec (pc). 

One parsec is defined as the distance at which a star would have a parallax angle of one 

arcsecond (1/3,600th of a degree) when observed from an Earth-Sun distance of one astronomical 

unit (AU).   

   

Stellar parallax has been an essential technique in astronomy for measuring the distances to 

nearby stars. It allows astronomers to create a three-dimensional map of our galaxy, the Milky 

Way, and provides crucial information for understanding stellar properties such as luminosity, size, 

and temperature. It also serves as a fundamental tool for determining the scale of the universe 

and calibrating other distance measurement methods used in cosmology   

                  The parallax angle is typically very small, measured in arcseconds (1/3,600th of a 

degree), so the resulting distances are often expressed in parsecs or light-years.   

  In summary, both “stellar parallax” and “trigonometric parallax” refer to the same concept of the 

apparent shift in the position of a star due to the Earth’s motion. Stellar parallax is a more general 

term, while trigonometric parallax emphasizes the specific method used to measure the parallax 

using trigonometry.   

 

 

 

http://www.jetir.org/


© 2023 JETIR July 2023, Volume 10, Issue 7                                                                       www.jetir.org (ISSN-2349-5162) 

JETIR2307328 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org d233 

  

 Proper Motion   
All celestial objects, the Sun, the Moon, stars, galaxies and other bodies are in relative  Motion 
with respect to one another. Part of their relative motion is also due to the  Earth’s own motion. 
However, the rate of change in the position of a star is very slow.    
   
It is not appreciable in one year or even in a decade. For example, if we photograph a  Small area 
of the sky at an interval of 10 years, we will find that some of the stars in    
   
The photograph have moved very slightly against the background objects   
The motion of a star can be resolved along two directions:    
   

i) Motion along the line of sight of the observer, (either towards or away from the Observer) is 

called the radial motion.    

  Motion perpendicular to the line of sight of the observer is called proper mmotio   

   

Conclusion::   

      In conclusion the measurement of astronomical quantities has provided us with valuable insights into the 

nature of the universe. Through precise observation and calculation, astronomers have been able to determine 

the distances to stars and galaxies the sizes and masses of celestial bodies the composition of astronomical 

objects of various other  properties. These measurement have contributed to our understanding of fundamental 

concepts in astrophysics. Such as big bang theory, stellar evolution and the structure of galaxies.    
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