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Spectrometer Detection Method

Overview
This method requires the part to be tested to be connected to a helium leak detector.
The outer surface of the part to be tested will be located in some kind of a tent in
which the helium concentration will be raised to 100% helium. If the part is small the
vacuum system included in the leak testing instrument will be able to reach low
enough pressure to allow for mass spectrometer operation.

Key Takeaways
The spectrometer detection process involves directing light through a sample,
isolating specific wavelengths, measuring transmitted or reflected light, and
converting this information into quantitative data about the sample.Key Steps in the
Detection Process
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1. Light Emission: A spectrophotometer begins with a light source that emits a broad
spectrum of radiation, which can include ultraviolet (UV), visible, or near-infrared
(NIR) light depending on the instrument and application . Common sources include
tungsten-halogen lamps for visible light and deuterium lamps for UV light . 2.
Wavelength Selection: The emitted light passes through a monochromator, which
disperses the polychromatic light into individual wavelengths using a prism or
diffraction grating. The monochromator isolates a narrow band of wavelengths to
pass through the sample, allowing precise measurement at specific wavelengths . 3.
Sample Interaction: The selected light is directed through the sample holder or
cuvette, which contains the solution, solid, or gas to be analyzed. As light passes
through the sample, molecules absorb energy at characteristic wavelengths, while
unabsorbed light is transmitted or reflected . 4. Detection: A photodetector (such as a
photodiode or photomultiplier tube) measures the intensity of light after it interacts
with the sample. The detector converts the light into an electrical signal proportional
to the intensity of transmitted or reflected light . 5. Data Processing: The
spectrophotometer compares the detected light intensity to a reference or blank
sample. Using the Beer-Lambert Law, absorbance is calculated as A=−log10(I/I0),
where I0 is the incident light intensity and I is the transmitted intensity. This allows
determination of the concentration of the absorbing species in the sample . 6.
Calibration and Analysis: Instruments are calibrated using standard solutions to
ensure accuracy. The resulting absorbance or transmittance data can be used to
quantify unknown samples, determine purity, or identify substances based on their
unique absorption spectra .

Summary

In essence, the spectrometer detection process converts the interaction of light with
a sample into measurable electrical signals, which are then analyzed to provide
quantitative and qualitative information about the sample. This process is widely
used in chemistry, biochemistry, environmental monitoring, and pharmaceutical
analysis for tasks such as concentration determination, enzyme activity
measurement, and identification of unknown compounds .

Article Content

Spectrophotometry

Both atomic (including atomic absorption spectroscopy, inductively coupled
plasma–optical emission spectroscopy, and inductively

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

© 2026 COETZER OPTICAL SYSTEMS (Pty) Ltd - All rights reserved



Page 3/3

Contact Us

Continue your research online:

Website: https://coetzerinvestments.co.za
Technical inquiry: https://coetzerinvestments.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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