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An ever-increasing market demand in near-infrared spectroscopy has led Hamamatsu
Photonics to design and develop a diffuse reflection light source (L16462-01). The new light
source irradiates near-infrared light at wavelengths up to 2,500 nm onto samples and
collects the diffuse reflection light 1 with high efficiency.

This diffuse reflection light source increases the light utilization efficiency in wavelengths
ranging from 1,700 nm to 2,500 nm, where light intensity was up to now usually too weak
for performing real-time component analysis using near-infrared spectroscopy. Combining
this with our high-sensitivity FTIR *2) spectrometer engine allows for a compact portable
FTIR analyzer that is easily installable on production lines for food, pharmaceutical and
plastic products. This not only automates the quality control process, but also improves
production efficiency and quality control reliability. The L16462-01 also delivers higher
accuracy in analyzing samples that contain fats and proteins, etc. Moreover, using it in
applications to screen and sort plastics will promote plastic recycling.

Sales of this diffuse reflection light source will start on Wednesday, February 1, 2023 for
domestic and overseas manufacturers of food, pharmaceutical and plastic product
manufacturing equipment. We will also have this light source on exhibit at the “SPIE
Photonics West 2023”, which is an international conference on photonics and related
technologies held in San Francisco, California, USA from Tuesday, January 31 to Thursday,
February 2, 2023.

*1: Diffuse reflection light is light emitted from the surface of a sample after being repeatedly diffused through
refraction and transmission inside the sample when irradiated with light. Diffuse reflection light is used to
analyze opaque samples with irregular surfaces such as food and powder products.

*2: FTIR stands for Fourier transform infrared and is one of the most popular types of infrared spectroscopy. FTIR
spectroscopy can analyze and identify the type and quantity of chemical components contained in a sample by
irradiating infrared light onto it and then measuring the intensity of the transmitted or reflected light at each
wavelength.
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Product overview

The L16462-01 contains four lamps that emit near-infrared light at wavelengths up to
2,500 nm and are optimized for real-time component analysis utilizing near-infrared
spectroscopy. While directly irradiating light onto a sample, the light source efficiently
collects the faint diffuse reflection light from the sample and guides it to a spectrometer
through an optical fiber attached at the center of the L16462-01 light source.

Each molecule has its own vibration and absorbs infrared light at a specific wavelength
determined by its energy. This property can be used to analyze and identify the type and
quantity of chemical components contained in a sample. As a leading manufacturer of
advanced photonic devices, Hamamatsu Photonics develops, manufactures and sells FTIR
spectrometer engines that have high sensitivity to near-infrared light in wavelengths
ranging from 1,100 nm to 2,500 nm. These are ideal for non-destructive, non-contact
component analysis using near-infrared light on production lines. Currently, our FTIR
spectrometer engines are used in combination with commercially available light sources.
However, the light, from those commercial light sources, is guided through an optical fiber
to irradiate the sample, so the near-infrared light is absorbed by the optical fiber causing
weak light intensity.

Placing the light source lamp close to the sample and irradiating light directly onto it can
reduce light absorption by the optical fiber, allowing for a more efficient use of it. In this
method, however, light from the lamp mixes with diffuse reflection light from the sample and
generates stray light *3), making it difficult to perform accurate measurements. To cope with
this, we redesigned the light source from scratch to optimize the number of lamps and their
positions and angles, as well as improved the light source structure. By taking these steps,
we succeeded in developing the L16462-01 diffuse reflection light source that suppresses
generation of stray light while the lamps are positioned close to a sample. The light source
structure is also optimized to efficiently collect faint diffuse reflection light from the sample.

We will continue to create even more user-friendly light sources while also upping the
performance of our FTIR spectrometer engines to meet current and future market
demands.

*3: Stray light is unwanted light, other than the signal light used for measurement and can cause problems including
measurement errors.
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Conventional measurement method (left) & improved method using the L16462-01 (right)




eMain specifications

Parameter L16462-01 Unit
Number of built-in lamps 4 pcs
Irradiation angle Approx. 60 deg.
Focal position 3 mm
Recommended supply voltage 5 \%
Average service life (for reference) Approx. 7,000 hours
Power consumption Approx. 2.3 W
Size 28 dia. x 35.5 mm
Window material Quartz glass -
Weight Approx. 50 g
Optical fiber connector SMA905 -

Diffuse reflection light source L16462-01




