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The classification of stars is a fundamental component of astrophysics and astronomy,
providing crucial insights into the structure and evolution of the universe. This article will
delve into the lab activity focused on the classification of stars, outlining key concepts,
methodologies, and answer keys that can aid students and educators in understanding the
complexities of stellar phenomena. By employing various observational techniques and
theoretical frameworks, participants can learn how to categorize stars based on their
spectral characteristics, luminosity, temperature, and other significant parameters.

Understanding Stellar Classification

Stellar classification is primarily based on the spectral characteristics of stars, which are
determined by their temperature and composition. The most commonly used classification
system is the Harvard classification system, which categorizes stars into distinct spectral
types. These types are represented by the letters O, B, A, F, G, K, and M, ordered from the
hottest to the coolest stars. Each of these categories is further divided into subcategories,
allowing for even more precise classification.

The Spectral Classification of Stars

1. O-Type Stars:
- Temperature: > 30,000 K
- Characteristics: Blue in color, these stars are massive and have strong ultraviolet
emissions. They are rare and tend to have short lifespans.

2. B-Type Stars:
- Temperature: 10,000 - 30,000 K
- Characteristics: Blue-white in color, these stars are also massive but slightly cooler than
O-type stars. They exhibit strong hydrogen lines.

3. A-Type Stars:
- Temperature: 7,500 - 10,000 K
- Characteristics: White in color, these stars have prominent hydrogen lines and are often
found in the main sequence.

4. F-Type Stars:
- Temperature: 6,000 - 7,500 K
- Characteristics: Yellow-white in color, these stars show weaker hydrogen lines and
stronger ionized metal lines.



5. G-Type Stars:
- Temperature: 5,200 - 6,000 K
- Characteristics: Yellow in color, our Sun is a G-type star. These stars have a stable
hydrogen burning process.

6. K-Type Stars:
- Temperature: 3,700 - 5,200 K
- Characteristics: Orange in color, K-type stars are cooler and have strong metallic lines in
their spectra.

7. M-Type Stars:
- Temperature: < 3,700 K
- Characteristics: Red in color, these stars are the most common in the universe and have
significant molecular bands in their spectra.

Lab Activity Overview

The lab activity designed for the classification of stars involves several key components
aimed at engaging students with practical applications of theoretical concepts. This
activity typically includes the following steps:

1. Observation of Stellar Spectra: Students are provided with a variety of stellar spectra,
which they will analyze to determine the spectral type of each star.

2. Temperature and Color Correlation: Students will learn to correlate the color of stars
with their temperature, using the Hertzsprung-Russell diagram as a reference.

3. Luminosity and Size Assessment: Understanding how luminosity relates to a star's size
and distance from Earth is crucial. Students will calculate the luminosity of different stars
using the inverse square law of light.

4. Classification Exercise: Based on their observations, students will classify a series of
stars into their respective spectral types and subtypes.

5. Data Interpretation: Finally, students will interpret the results of their classifications
and discuss the implications for stellar evolution and the life cycle of stars.

Answer Key for Lab Activity

The following sections provide the answer key for the lab activity classification of stars.
This key is designed to assist instructors in evaluating student responses and to clarify any
uncertainties that may arise during the classification process.



Sample Stellar Spectra Analysis

1. Star 1: Spectrum shows strong hydrogen lines, with a blue-white hue.
- Classification: B-Type Star

2. Star 2: Spectrum displays a rich array of metallic lines and a yellow color.
- Classification: G-Type Star

3. Star 3: Spectrum reveals molecular bands and a deep red hue.
- Classification: M-Type Star

4. Star 4: Spectrum indicates weak hydrogen lines and a yellow-white color.
- Classification: F-Type Star

5. Star 5: Spectrum has a strong ultraviolet emission and appears blue.
- Classification: O-Type Star

Temperature and Color Correlation Table

| Spectral Type | Color | Temperature (K) |
|---------------|-------------|-----------------------|
| O | Blue | > 30,000 |
| B | Blue-White | 10,000 - 30,000 |
| A | White | 7,500 - 10,000 |
| F | Yellow-White| 6,000 - 7,500 |
| G | Yellow | 5,200 - 6,000 |
| K | Orange | 3,700 - 5,200 |
| M | Red | < 3,700 |

Luminosity Calculations

Students should demonstrate understanding of the inverse square law of light with the
following calculations:

1. Star A: Luminosity = 10 times the brightness of the Sun
2. Star B: Luminosity = 100 times the brightness of the Sun
3. Star C: Luminosity = 0.1 times the brightness of the Sun

These values should be calculated based on observed brightness and distance.

Conclusion

The classification of stars is an essential aspect of astrophysics that provides insights into
the nature and life cycles of celestial bodies. Through lab activities focused on stellar



classification, students gain hands-on experience in analyzing stellar spectra,
understanding temperature and luminosity relationships, and applying theoretical
knowledge to real-world observations. The answer key provided herein serves as a guide
to help educators effectively assess student understanding and encourage further
exploration into the fascinating field of astronomy. As students engage with this material,
they build a foundational understanding that can inspire future studies and careers in the
sciences.

Frequently Asked Questions

What is the primary method used to classify stars in lab
activities?
The primary method used to classify stars is by analyzing their spectral characteristics,
which include their temperature, luminosity, and chemical composition.

What spectral class do the hottest stars belong to?
The hottest stars belong to the O spectral class, characterized by blue color and high
temperatures exceeding 30,000 K.

How do astronomers determine a star's luminosity?
Astronomers determine a star's luminosity by measuring its apparent brightness from
Earth and correcting for distance using the inverse square law.

What role does a star's color play in its classification?
A star's color indicates its surface temperature, with blue stars being hotter and red stars
being cooler, which helps in classifying them into spectral types.

What is the Hertzsprung-Russell diagram used for?
The Hertzsprung-Russell diagram is used to plot stars based on their luminosity and
temperature, helping to visualize their classification and evolutionary stages.

What is the difference between main sequence stars and
giant stars?
Main sequence stars are in a stable phase of hydrogen fusion, while giant stars have
exhausted hydrogen in their cores and have expanded and cooled.

Which type of stars are classified as M-type?
M-type stars are red dwarfs, the coolest and least luminous stars, with surface
temperatures below 3,500 K.



What is a supernova, and how does it relate to star
classification?
A supernova is the explosive death of a massive star, and its remnants can provide insights
into the evolution and classification of massive stars.

How do binary star systems contribute to our
understanding of star classification?
Binary star systems allow astronomers to measure the masses of stars, which is crucial for
understanding their classification and evolutionary processes.
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