
Chopper for Dual-Wavelength
Spectrophotometers

Article Overview

Choppers in dual-wavelength spectrophotometers modulate light beams to enable simultaneous measurement

of reference and sample signals, improving accuracy and reducing noise.

Function of a Chopper

In dual-wavelength or double-beam spectrophotometers, a chopper periodically interrupts the light beam,

creating a modulated signal that allows the instrument to distinguish between the reference and sample beams

in real time. This modulation compensates for fluctuations in lamp intensity, detector sensitivity, and

electronic drift, ensuring highly stable measurements over time (Shimadzu Scientific Instruments) . By cycling

the light through sample, reference, and dark paths, the chopper enables rapid comparison and ratio

calculations, minimizing baseline drift.

Design and Types

Choppers typically consist of a rotating wheel with alternating reflective and transparent segments. In

dual-wavelength systems, light from a single source (e.g., Xenon arc lamp) is focused onto the chopper, which

splits the beam into two paths: one reflected and one transmitted. Each path passes through a monochromator

to produce two distinct wavelengths, which are then recombined into a single dual-wavelength beam for

analysis (Photon Technology International) . Modern choppers, such as the SR540, offer multiple slot

configurations to accommodate different chopping frequencies, ranging from hundreds of Hz to several kHz.

They provide reference outputs for lock-in amplifiers, allowing precise synchronization with phase-sensitive

detection (PSD) systems, which demodulate the modulated detector signals to produce separate outputs for

reference and sample beams (Stanford Research Systems) .

Integration with Signal Processing

The chopper works in conjunction with phase-sensitive detectors to extract the modulated signal while

ignoring transients caused by switching. This allows the spectrophotometer to compute functions such as

difference, ratio, or log ratio directly from the reference and sample signals, improving speed, accuracy, and

noise reduction (Rev. Sci. Instrum.) . Sample-and-hold amplifiers further reduce chopper ripple and maximize

the usable signal bandwidth.

Advantages

o Improved signal-to-noise ratio by compensating for source and detector fluctuations.

o Simultaneous dual-wavelength measurement for accurate comparison of sample and reference.
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o Compatibility with older instruments, allowing upgrades by connecting the chopper output to existing

detectors.

o High-speed operation with reduced ripple and minimal transient errors. In summary, the chopper is a critical

component in dual-wavelength spectrophotometers, enabling precise modulation of light for accurate,

real-time measurement of both reference and sample beams, while integrating seamlessly with modern signal

processing electronics to enhance performance and reliability.

We discuss the implications of a long pulse neutron source for the chopper system of direct geometry

time-of-flight spectrometers.

Additionally, the instrument can be interfaced to virtually all spectrophotometers by simply connecting it to

the detector

Having two beams of the same wavelength allows simultaneous measurement of the reference and sample

using individual

Older spectrophotometers can, therefore, be upgraded easily. At the heart of this instrument is a new type of

phase

Two types of UV-VIS Spectrophotometers are available: the single monochromator type and the double

monochromator type. As the

Chopper spectrometers, or time-of-flight systems, work by selecting the velocity of the incoming beam using

Single-Beam Spectrophotometer An instrument that uses a monochromator for wavelength selection is called

a spectrophotometer.

In order to make this a bit more interesting, James shows in the following video how to easily set up an

experiment that makes use of

Spectrophotometers measure light through wavelength distribution, and scientists use these

Spectrophotometers measure light''s wavelength distribution by providing the percentage of reflectance from

an object,

A double beam spectrophotometer is a sophisticated analytical instrument widely utilized in laboratories for

precise
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In this arrangement, the output from a single source is split and chopped at two different frequencies by the

two rows of chopper

Double beam (dual wavelength) spectrophotometers generally employ alternating, rather than simultaneous,

illumination of a single

Now even with a double beam instrument a background correction must still be performed before the

measurement of any sample;

Newport optical choppers deliver precise, stable beam modulation with phase-locked frequency synthesizers.

Designed for signal

The illustration below shows a diagram of a scanning, double-beam spectrophotometer. A chopper directs the

source''s

Web: https://www.morwarreconst.co.za
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