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Over 75 years ago Basil Anderson, whom we consider 
ά¢ƘŜ CŀǘƘŜǊ ƻŦ DŜƳƳƻƭƻƎƛŎŀƭ  {ǇŜŎǘǊƻǎŎƻǇȅέ ǿǊƻǘŜΥ 
The spectroscope is the third leg of the tripod of 
instruments in which modern determinative 
gemmology rests secure.

Here is the first one - a diffraction grating type 
spectroscope.

Can you name the other instruments?¢ƘŜǊŜΩǎ ǘƘŜ 
refractometerand then of course the microscope.And 
ƛŦ ƳƻƴŜȅ ŘƻŜǎƴΩǘ ƳŀǘǘŜǊ- an immersion scope which 
we have in our lab for serious gem identification. 
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Gem testing instruments have varying degrees of 
usefulness. Some are being used by the practicing 
gemmologist on a daily basis; some areused less often
because the are difficult to use. Spectroscopes are one 
of them.

In several video clips I will demonstrate how the GL
Gem Spectrometerworksand how reference 
databases are used to identify certain spectral 
characteristics. 

At the end I will briefly discuss several advanced 
testing instruments.
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We all know how a prism spectroscope is built and 
ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ƻǇǘƛŎŀƭ ǇǊƻǇŜǊǘȅ ŎŀƭƭŜŘ  άŘƛǎǇŜǊǎƛƻƴέ -
the splitting of white light into its rainbowspectrum. 

Today, most gemmologists are using a diffraction 
grating spectroscope. It was introduced 35 years ago 
as the so called OPL spectroscope and has replaced 
the prism spectroscope because it can be made at a 
lower price.

Similarly, the modern spectrometer does not use a 
prism anymore but a grating as you can see in the 
simple drawing.
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The GL Gem Spectrometer covers a range from 300 ς
1,000 nm. The optical bench looks very similar to this 
illustration.

Above the slit is a connector for the light holder or an 
optic fiber. The slit is usually from 25 ς100 microns in 
size. The slit regulates the amount of light that enters 
the optical bench and controls spectral resolution.

The entering light is now reflected off a collimating 
mirror and focused towards the Grating of the 
spectrometer. Gratings are available in different 
groove densities allowing you to specify wavelength 
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range and resolution of the spectrometer.

The light reflected from the Grating focuses now onto 
the detector plane. The detector converts the optical 
signal to a digital signal. Software is necessary to 
display the data on a computer screen. 
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Before wemove on, lets take a quick look at 
transmittance and absorbance.
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The GL Gem Spectrometer measures transmission. 

Here is an actual graph illustrating transmittance 
comparedto what you would see in a hand 
spectroscope.

We are looking for peaks, dips or valleys. 

The dips or valleys represent low transmission or, in 
other words, areas where more light is being 
absorbed. In a hand spectroscope you would see black 
lines or bands in these areas.
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NowƭŜǘΩǎ ǘŀƪŜ ŀ ŎƭƻǎŜǊ ƭƻƻƪ ŀǘ ǘƘŜ D[ DŜƳ 
Spectrometer. 

To protect the gemstone the built-in light holder has a 
cooling fan. It also can be removed if the sample is 
larger.

Special firmware in the micro-processor optimizes the 
unit for the near infra-red range (GL Gem Spec NIR 
PL405) which is of interest to gemmologists.
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The sampleis placed above the entrance port of the 
spectrometer; a small cosine connector with a Teflon 
disk works as a diffusor.
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This is how the interface of the GLGemSpec program 
looks when you first start the program.

A spectrometer is similar to a digital camera. You have 
to make certain adjustments for light conditions, the 
object and its background.

Exposure time is in milliseconds. For darker stones we 
will increase the exposure time. BoxCar smoothens 
the spectral curve at the expense of resolution.

When we click on RUN we will see a wiggling line near 
zero. Now we click GET BACKGROUND and the box 
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next to it will lighten up. We click on SUBTRACT 
BACKGROUND . Next we TURN THE LAMP ON and 
immediately you will see the bell-shaped curve of the 
halogen bulb. We are now in SCOPE mode.

Next we click on the rain-bow icon to take a lamp 
spectrum. Now all the boxes to the right lighten up. 
Click on HERE for a transmission spectrum or ABS to 
obtain an absorption spectrum.

[ŜǘΩǎ ǿŀǘŎƘΦ
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ÅRemove the light holder and put some "blu-tack" to 
level the sample with the entrance port
ÅPlace the sample area over the entrance port
ÅShine the GL Xenon Flashlight from above onto the 

sample and observe the spectral graph
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This study is based on research  by the National Gem 
Testing Center of China and was published in the 
Journal of Gemmology in 2012.

In a survey with 3,000 samples of untreated jadeite all 
had the same characteristic absorption peaks. 
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The GL Gem Spectrometer allows quick checking for 
certain features.
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