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ImSpector 
 imaging spectrographs

General Description
Middleton Research offers the complete line of Specim Ltd. ImSpectorTM Series imaging spectrographs for spectral imaging 
applications in both industry and scientific research for every wavelength region. Spectrographs are complex optical components 
that change a camera to a hyperspectral imaging device with full contiguous spectral information and high spectral resolution. The 
spectrograph can be attached and integrated with a monochrome camera using a standard C- or U-mount to build a line imaging 
hyperspectral camera. The spectrograph may be integrated by the end-user. Specim Ltd. also offers an integration service; contact 
Middleton Research for more information.

The unique design of the transmission imaging technology makes the spectrograph an inexpensive, light-weight, rugged component 
designed to withstand industrial use and harsh environments. The ImSpector Series spectrographs combine high diffraction 
efficiency over a broad spectral range. The transmission grating-based optical design allows excellent image quality and a short 
focal length. The spectrograph designs are also independent of the polarization state of the incoming light. The spectrographs can be 
integrated with multi-channel fiber optic arrays, creating devices capable of simultaneous spectral measurement of up to 120 points.

Accessories
Various accessories can be combined or integrated with the spectrographs, including fore optics (special hyperspectral lenses), fiber 
optics, or filters to improve the quality of measured data. Hyperspectral fore optics are available for wavelength regions between 
400 nm and 12,000 nm. Multiple point fiber optics are offered for wavelength regions between 200 nm and 2,500 nm. Find more 
details and options in the Accessories chapter.

Slits
Each ImSpector model has a standard input slit with a fixed length. The length of the slit defines the length of the usable spatial axis 
(i.e. sensor width) and thus also defines the spatial resolution. Together with the chosen lens, the length of the slit also determines 
the field-of-view.

The slit length is fixed in a spectrograph, however a range of standard slit widths are available for each ImSpector and must be 
defined at the time the spectrograph is ordered so that the installation and calibration can be performed at the factory. All default 
and standard slit widths are listed in the specifications tables for each ImSpector. Different slit widths can be manufactured, so a 
non-standard slit width may be chosen for an additional fee.

The slit width affects three parameters: spectral resolution, 
throughput, and the width of the imaged line. The spectral 
resolution can be improved by choosing a narrower slit width.  
However, please note that the pixel size of the focal plane 
detector and other optical design factors also affect the spectral 
resolution. The optical throughput of the spectrograph is also 
affected by the width of the slit. Decreasing the slit width will 
cause reduced throughput, which can be offset by an increase in 
the integration time or a brighter illumination source. The width 
of the slit (together with the lens) determines the width of the 
imaged line.

MWIR M50M ImSpector shown with lens
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Selecting a Spectrograph
When choosing a spectrograph, the most important factors 
to consider are wavelength range and resolution. Minimizing 
aberrations is essential for high resolution applications. For 
more information on keystone and smile aberrations, please 
refer to the glossary at the end of the catalog.

The ImSpector spectrograph product line includes four 
different series: Enhanced, Standard, Fast, and M-Series.

The Enhanced E-Series offers the best optical •	
performance, and is recommended for high resolution 
applications (< 3 nm). Models are available for UV, visible, 
Raman, VNIR, NIR and SWIR ranges and are suitable for 
large area sensors. The enhanced series offers higher 
light throughput than the Standard Series and minimizes 
keystone and smile aberrations to sub-pixel levels. 

The Standard Series contains basic spectrographs •	
used mainly for machine vision and other, less 
spectroscopically-demanding applications. Models are 
available for VIS and VNIR and for 2/3” or 1/2” sensors. 
The spectral resolution ranges from 6 - 11 nm. 

The Fast Series spectrograph for the VNIR region is •	
designed for both high speed (> 200 fps) and low light 
level applications. The fast spectrograph is used to 
achieve short read-out time (high frame rate) and high 
light throughput (short integration time) at a lower spectral 
resolution (15 nm). 

The M-Series is a new line of spectrographs for the VNIR, •	
MWIR, and LWIR ranges that produces the best image 
quality by providing an increase in spatial resolution. 
These spectrographs use a transmissive dispersive 
element based on a new optical design. As a result, the 
M-Series spectrographs are suitable for use with larger 
detectors while remaining lightweight and compact.

 

*

Wavelength	 Spectral		  Spectral 
Region	 Range	 Model	 Resolution
Raman	 530 – 630 nm	 R6E	 0.3 nm 
	 770 – 980 nm	 R10E	 0.3 nm

UV	 200 – 400 nm	 UV4E	 2 nm

VIS	 380 – 800 nm	 V8H	 8 nm 
		  V8	 6 nm 
		  V8E	 2 nm

VNIR	 400 – 1000 nm	 V10H	 11.2 nm 
	 400 – 1000 nm	 V10	 9 nm 
	 400 – 1000 nm	 V10E	 2.8 nm 
	 400 – 1000 nm	 Fast10	 15 nm 
	 350 – 1000 nm	 V10M	 1.5 nm

NIR	 900 – 1700 nm	 N17E	 5 nm

SWIR	 1000 – 2500 nm	 N25E	 8 nm

MWIR	 3000 – 5000 nm	 M50M	 35 nm

LWIR	 8 – 12 µm	 *	 *

LWIR spectrographs are available only as full hyperspectral 
imaging cameras. Refer to Cameras chapter for details.


