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Article Overview

Fluorescence spectrophotometer detectors measure the light emitted by a sample after excitation, converting

photons into electrical signals for sensitive and accurate analysis.

Function of the Detector

In a fluorescence spectrophotometer, the detector is a critical component that captures the emitted light from

excited molecules and converts it into a measurable signal. When a sample absorbs light, typically ultraviolet

or visible, its electrons are excited to higher energy states. As these electrons return to the ground state, they

emit photons, which are collected by the detector. The detector's sensitivity and response time directly affect

the accuracy, dynamic range, and signal-to-noise ratio of the measurement .

Common Detector Types

o Photomultiplier Tubes (PMTs):

o Highly sensitive to low light levels, making them ideal for detecting weak fluorescence signals.

o Often used in instruments like the Edinburgh FS5 and Agilent Cary Eclipse for visible-range fluorescence .

o Can be configured for photon-counting, enhancing detection of single-molecule or low-concentration

samples.

o Charge-Coupled Devices (CCDs):

o Capture spatially resolved spectra and are suitable for multi-wavelength detection.

o Common in imaging or high-throughput applications, such as fluorescence microscopy integration .

o Silicon Photodiodes:

o Less sensitive than PMTs but robust and cost-effective.

o Often used in routine or high-throughput screening where extreme sensitivity is not required .

Applications and Instrument Examples

o Agilent Cary Eclipse: Offers high-sensitivity PMT detectors with flexibility for fluorescence,

phosphorescence, chemiluminescence, and bioluminescence measurements. It supports fiber-optic remote

measurements and fast kinetics studies .

o Edinburgh FS5 Spectrofluorometer: Equipped with photon-counting PMTs for visible fluorescence and

optional upgrades for NIR detection, time-resolved fluorescence, and anisotropy measurements .

o HORIBA Systems: Provide modular spectrofluorometers with steady-state and lifetime detection, suitable

for both benchtop and microscope-based applications .

o JASCO FP-8050 Series: Uses high-throughput optical systems with low-noise signal processing and
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automatic cut-off filters to ensure accurate spectral measurements across a wide dynamic range .

Key Considerations

o Sensitivity: PMTs are preferred for low-concentration or weakly fluorescent samples.

o Spectral Range: Detectors must match the emission wavelength of the fluorophore.

o Time-Resolution: For kinetic or lifetime studies, fast-response detectors like PMTs with TCSPC electronics

are essential.

o Integration with Software: Modern spectrofluorometers include software for data acquisition, spectral

correction, and analysis, ensuring reliable and reproducible results . In summary, the detector in a fluorescence

spectrophotometer is the heart of the instrument, determining sensitivity, spectral accuracy, and suitability for

various research or analytical applications. Selection depends on the type of fluorescence measurement,

required sensitivity, and experimental setup.

Spectrophotometry is one of the most useful methods of quantitative analysis in all areas of the life sciences as

well as

Fluorescence detection can be a strong alternative to ultraviolet or other detectors for some compounds.

Fluorescence

For the highest levels of performance in fluorescence spectrophotometry and fluorescence spectroscopy

instrumentation, look no

A fluorescence spectrophotometer, often known as fluorimetry or spectrofluorometry, is a sophisticated

branch of

With the new FL 6500 Fluorescence Spectrophotometer instrument your laboratory can generate accurate

Delve into fluorescence detectors: uncover their principles, applications, and latest advancements in

An interactive fluorescence spectra viewer to evaluate the spectral properties of fluorescent proteins, organic

dyes, filters, and

Learn what a fluorescence spectrophotometer is and how it works by measuring light emission, not

absorbance. Discover its

The Agilent Cary Eclipse fluorescence spectrometer is sensitive, accurate, and flexible. Ideal for use as a

routine
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Although only fluorescent compounds can be detected by a fluorescence detector, non-fluorescent

Looking for high-performing, simple-to-operate instruments that help your lab achieve fast, accurate results?

Our latest fluorescence

This compact benchtop instrument adapts seamlessly to your needs, offering flexibility with multiple source

Our latest fluorescence spectrometers truly deliver. Designed to maximize productivity, the FL 6500(TM) and

FL 8500(TM) use

Detector: measures the intensity of the emitted fluorescence--typically a photomultiplier tube (PMT) In a

fluorescence

Fluorescence spectroscopy is the most sensitive optical detection technique used with high-performance liquid

chromatography

Fluorescence spectroscopy analyzes fluorescence light for applications in chemistry, medicine, and

environmental monitoring.

Web: https://in-au.co.za

Page 3/3


