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Title of the experiment: Study of the effective temperature of stars by B-V photometer

Learning objective/Outcome of the experiment: To determine the effective temperature of
some stars by photoelectric photometry.

MATERIALS: C-8/any telescope, Photometer with B, V & R filters and other accessories.

INTRODUCTION:

The intensity of light. When using B&V filters in a photometer, we are typically interested in
estimating colour. index. The colour index is defined as the difference between the magnitudes
(brightness) of the star measured through two different filters, the B & V filters, which
correspond to the blue and Visual (green-yellow) wavelengths, respectively. Due to the
logarithmic magnitude scale, in which brighter objects have smaller (more negative) magnitudes
than dimmer ones and colour index uses. Vega as a zero point, A good approximation of
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relation of temperature and B-V index. is obtained by considering the star as a black body using
the Ballest carts formula.

The value 4600k in the above formula is the approximation value of the colour index of stars.
Temperature for black body spectrum that matches the colour indices of

Abstract:

The effective temperature of stars is a fundamental parameter that provides crucial
insights into their physical properties and evolutionary stages. This experimental study
aims to determine the effective temperatures of various stars using a B-V photometer,
which measures the difference in brightness between two different wavelength bands, B
(blue) and V (visible). Through the photometric observations, we establish a correlation
between the color index (B-V) and the effective temperature, enabling us to estimate the
temperatures of stars whose spectral types are known. The results obtained from this
study will contribute to a deeper understanding of stellar properties and support
ongoing astronomical research.

Introduction:

​ The effective temperature of stars, a measure of their surface temperature, plays
a pivotal role in stellar classification and evolution. However, direct temperature
measurement is challenging due to the vast distances and high luminosities of
stars. Instead, astronomers rely on color indices, such as the B-V index, to
estimate effective temperatures. This study utilizes a B-V photometer, a
specialized instrument designed to measure the brightness difference between
blue and visible light, to investigate the relationship between color index and
effective temperature.

Methodology:
2.1 Instrumentation:

​ A B-V photometer is employed to conduct this experiment. The photometer
consists of a telescope attached to a photodetector with separate filters for the B
(blue) and V (visible) wavelength bands. It allows us to accurately measure the
brightness of stars in these specific regions of the electromagnetic spectrum.



2.2 Target Selection:

Stars of varying spectral types are chosen as targets for this study. The selection
includes both main sequence stars and giants to cover a wide range of effective
temperatures. Stellar catalogs, such as the Henry Draper Catalog or the Hipparcos
Catalog, are used to identify suitable stars for observation.

2.3 Data Acquisition:

Observations are carried out on clear and moonless nights to minimize external
interference. The telescope is pointed towards the selected stars, and their brightness
in the B and V bands is recorded using the B-V photometer. Several measurements are
taken for each star to ensure data accuracy and reduce errors due to atmospheric
fluctuations.

2.4 Calibration:

To establish a reliable correlation between the color index (B-V) and effective
temperature, the photometer is calibrated using standard stars of known temperatures.
These calibration stars are chosen based on well-established spectral type and effective
temperature data from previous astronomical studies.

Data Analysis:
3.1 Color Index Calculation:

​ The colour index (B-V) is computed for each observed star using the formula: B-V
= B_mag - V_mag, where B_mag and V_mag are the magnitudes measured by the
B-V photometer in the blue and visible bands, respectively.

3.2 Temperature Estimation:

Using the calibration data obtained from standard stars, a functional relationship
between color index and effective temperature is derived. This relationship is used to
estimate the effective temperature of the observed stars based on their calculated color
indices.

Results:

​ The effective temperatures of the observed stars are successfully determined
through the B-V photometer and the established calibration curve. The results are



compiled into a table and plotted on a graph, illustrating the correlation between
the color index (B-V) and effective temperature.

Conclusion:

​ The experimental study of the effective temperature of stars using a B-V
photometer provides valuable insights into the relationship between color index
and temperature. This technique enables astronomers to estimate the
temperatures of stars with known spectral types accurately. The results
contribute to advancing our understanding of stellar properties and evolution,
enhancing the field of astrophysics and supporting ongoing astronomical
research.

PROCEDURE:

Select a few bright and known stars with B-V values and their known magni- tudes.

Perform the observations of these stars in B and V bands as in the extinction experiment and
correct for the atmospheric extinction.

From the known values of B and V magnitudes, find the scaling factor for the observed B and V
magnitudes (instrument effect).

Use the table of B-V versus effective temperature from the reference given below and estimate
the effective temperature of the stars.

Comment on the errors involved in this type of effective temperature deter- minations.



Observation table: (Sample observations)

Result: (Sample)

B atmospheric extension plot V atmospheric extension plot
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Procedure

Select a few bright and known stars with B-V values and their known magnitudes.

Perform the observations of these stars in B and V bands as in the extinction experiment and
correct for the atmospheric extinction.

From the known values of B and V magnitudes, find the scaling factor for the observed B and V
magnitudes (instrument effect).

Use the table of B-V versus effective temperature from the reference given below and estimate
the effective temperature of the stars.

Comment on the errors involved in this type of effective temperature determination.
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