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Low decomposition frequency of the
spectrometer
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Overview

Large values of the periodogram indicate which frequencies are predominant in the
given series. This is illustrated in Figure 3, which displays the periodogorams for the
two series in Figure 2.

Key Takeaways

Low decomposition frequency in a spectrometer refers to the instrument's limited
ability to resolve or detect low-frequency spectral components, often due to optical
design, detector resolution, or slit width constraints.

Understanding Low Decomposition Frequency

In spectrometry, the decomposition frequency is related to the spectrometer's ability
to separate closely spaced spectral features. A low decomposition frequency means
the instrument cannot effectively distinguish fine details at low-frequency ranges,
which can affect measurements in applications like low-frequency Raman
spectroscopy or optical spectroscopy. This limitation is particularly relevant when
analyzing broad vibrational modes, crystalline structures, or weak scattering signals.

Causes of Low Decomposition Frequency

Optical Bench Design: Spectrometers often use a Czerny-Turner configuration with

mirrors and diffraction gratings. The focal length and grating lines/mm determine the
spectral resolution. Shorter focal lengths or lower grating densities reduce the ability
to resolve low-frequency components.
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Slit Width: The entrance and exit slit sizes control the amount of light entering the
spectrometer. Wider slits increase throughput but reduce spectral resolution, limiting
low-frequency decomposition. Detector Resolution: Linear detector arrays (CCD or
CMOQOS) have a finite number of pixels.

Fewer pixels or larger pixel sizes reduce the ability to resolve low-frequency features
in the spectrum.

Signal-to-

Noise Ratio: Low-frequency signals often have weaker intensity. If the spectrometer's
sensitivity is insufficient, these signals may be masked by noise, effectively lowering
the decomposition frequency.

Implications

Reduced Structural Information: In low-frequency Raman spectroscopy, low
decomposition frequency can hinder the identification of subtle vibrational modes,
affecting crystalline phase or enantiomeric analysis.

Limited Thin-

Layer Resolution: In spectral decomposition of seismic or optical data, low-frequency
resolution may obscure fine structural variations or temporal changes. Trade-off
Between Sensitivity and Resolution: Optimizing for high resolution (narrow slits, high
grating density) may reduce light throughput, while increasing throughput can lower
decomposition frequency.

Improving Low-
Frequency Resolution

Use higher line-density gratings or longer focal length optical benches to increase
spectral dispersion. Reduce slit width while balancing light throughput to maintain
signal stability. Employ high-resolution detectors with more pixels to capture finer
spectral details.

Apply signal processing techniques, such as spectral decomposition or Fourier
analysis, to enhance low-frequency feature detection. In summary, low
decomposition frequency in a spectrometer is primarily a result of optical design, slit
size, detector resolution, and signal strength. Understanding these factors allows
optimization of the instrument for applications requiring precise low-frequency
spectral analysis.
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Article Content
Lecture 5: Spectral Analysis and Decomposition

Large values of the periodogram indicate which frequencies are predominant in the
given series. This is illustrated in Figure 3, which displays the periodogorams for the
two series in Figure 2.

Raman spectroscopy

OverviewTheoryHistoryRaman
shiftinstrumentationApplicationsMicrospectroscopyPolarization dependence of Raman
scattering

The magnitude of the Raman effect correlates with the polarizability of the electrons
in @ molecule. It is a form of inelastic light scattering, where a photon excites the
sample. This excitation puts the molecule into a virtual energy state for a short time
before the photon is emitted. Inelastic scattering means that the energy of the
emitted photon is of either lower or higher energy than the incident photon. After the
scattering event, the sample is in a different rotational or vibrational state.

Low-Frequency Raman Spectroscopy of Polymers

The first instrument used to investigate the low-frequency region of the Raman
spectra was a multistage monochromator—typically double and triple

Umbach_Lecture2.ppt

Klarite substrates enable faster, higher accuracy detection of biological and chemical
samples at lower detection limits for a wide range of applications in homeland
security, forensics, medical diagnostics

Raman Spectroscopy

Raman spectroscopy has very little noise and produces bands that are narrow
enough to differentiate between the second and fourth structures, even though they
only differ by two C-CIl bonds, by

Raman spectroscopy by a detector-noise-limited ...

Highlights « Birefringent wedge-based Fourier transform (FT) spectrometer for low-
light measurement. * Optimized optical path and data acquisition for the uniqueness
of FT spectroscopy.

Deconvolutional Suppression of Resolution Degradation in Coherent ...

Focusing on this problem, we first formulate the resolution degradation of COSA
caused by the mirror effect, indicating the tuning nonlinearity of the local oscillator
could introduce a non
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Intro. to Signal Processing:Deconvolution

Thus the term "spectral deconvolution" is ambiguous: it might mean the Fourier
deconvolution of a response function from a spectrum, or it might mean the
decomposing of a spectrum into its separate

Water at low frequencies: Vibrational decomposition reveals spectral ...

The reported results reveal a distinct spectroscopic signature associated with the sign
of surface charge polarity that suggests a potential practical route for experimentally
inferring surface

Spectral Deconvolution and Its Advancements to Scientific Research

Spectral deconvolution emerges as a pivotal technique in addressing these
challenges, enhancing the clarity and interpretability of spectral data. Despite its
significance, spectral deconvolution is not

In-situ graphitic carbon deposition regulated by methane decomposition ...

Although previous studies have preliminarily demonstrated the feasibility of carbon
structure regulation in the field of electromagnetic functional materials—particularly
regarding its

Lecture 5: Spectral Analysis and Decomposition

One might wonder how we can decompose a such mixture into its frequency
components (periodic processes, each of the form (3)). This is, in fact, one of the
main objectives in spectral analysis 0 20

Laser induced breakdown spectroscopy methods and applications: A ...

Laser induced breakdown spectroscopy has become an established analytical atomic
emission spectroscopic technique. It has analytical and technical adv

Applications of the frequency analysis, using the spectral ...

The current research focused on characterizing sub seismic reservoirs in the Nile
Delta and applies the spectral decomposition technique to delineate the direct
hydrocarbon indicators

Suppression of interference fringes in laser absorption spectroscopy ...

Therefore, in recent years, some researchers have employed Empirical Mode
Decomposition (EMD) to process TDLAS signals. EMD can adaptively decompose
TDLAS signals

Laser-induced breakdown spectroscopy | Nature Reviews Methods
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Laser-induced breakdown spectroscopy is an atomic optical-emission technique that
can provide elemental analysis of an untreated sample at a distance, in solid, liquid
or gaseous state.

Mass Spectrometry Basics

JEOL offers Mass Spectrometry Basics for the absolute novice. Intended to help our
future generations to understand the foundations of Mass Spectrometry.

Electrochemical and Infrared Absorption Spectroscopy Detection

At present, multiple detection methods exist for analyzing the SF6 decomposition
products, and electrochemical sensing (ES) and infrared (IR) spectroscopy are well
suited for
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