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ing light. By using a precise goniometer the
exit angle is measured and set into relation of
the wavelength. The emerging optical gratings made the spectrometer more precise and
enhanced the resolution significantly. Another
step towards more convenient use can be seen
in the development of two dimensional CCD
chips allowing the real time measurement and
data storage with computer. Last but not least
the optical fibre made it very comfortable to
bring the light to the spectrometer.
Today’s spectrometer are available in a size of
half a brick providing a spectral range from 200

Neon Lamp
Filter

Spectrometer

← Controller
Optical Fibre
Tungsten Lamp
← Controller

White LED

to 1200 nm with a resolution of 1 nm. Such a
spectrometer is part of this experiment to train
the students in the application of the most import optical measuring apparatus.
Within the scope of the experiments three different light sources are used and characterised
by the spectrometer. The spectra of a white
light, a Neon spectral lamp and an incandescent
lamp are compared and discussed. Four optical
filter are placed in the front of the light sources
and the transmission spectrum recorded.

The light entrance of the spectrometer is formed
by the entry slit with a width designed for the
intended use. It is typically 50 µm to achieve
a resolution of 1 nm in a range of 200-1200
nm. Of course the resolution depends on further parameters like the internal geometry and
the grating constant. The slit is located directly
behind the fibre panel jack and is illuminated
directly or by the attached fibre. The provided
sample lamps are equipped with matching fibre jacks to allow the direct connection with
the fibre. To practise the important absorption
measurement a set of different filters are used.
Finally a Neon spectral lamp is provided which
emits a number of lines with precisely known
wavelength. The comparison of the spectrometer reading to this lines allows the calibration
of the spectrometer.
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Fig. 4.57: Line spectrum of the Neon lamp
with known wavelength
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Fig. 4.58: Measured spectrum of the tungsten wire lamp
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Fig. 4.59: Measured spectrum of the white
light lamp
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An optical spectrometer or simply
spectrometer is an apparatus to
record the intensity distribution as
a function of the wavelength of a
light source. Spectrometers played
and still play an important role in a variety of
applications. The emitted radiation from a
source provides information about the atomic
and molecular energetically structure. It is a
keyhole into the fascinating world of quantum
mechanical and optical processes.
The first spectrometer used prisms to achieve
the required spatial separation of the incom-
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The individual sample lamps are inserted into
the mounting plate (6). The precise operation
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of the tungsten wire lamp requires the current
controller (2). The Neon spectral lamp (3) is di-

rectly operated from the 230 VAC mains and
the white light LED from the provided ordinary 5V wall plug power supply. The fibre of
the spectrometer (1) is directly attached to the
lamps or to the adapter (9) which is inserted into
a mounting plate for free space experiments
like the absorption measurements. The optical
bench (8) serves as a sturdy base. Instead of the
filter plate holder a mounting plate (6)with the
laser line filter (10.4) can be used. The controller (2) provides and controls the current for the
precision tungsten lamp (5). It allows the determination of the filament temperature and the
wavelength of the maximum intensity.

Measurements
1

1
Filter 1

Filter 2

Fig. 4.60: Set of four filter (10)
The Fig. 4.60 shows the filter used in the experiment. From left to right:
filter #1, filter #2 and filter #3.
In front of the filter 3 the narrow laser line (532
nm) in a C25 mount is shown. This filter is inserted into one of the mounting plates 6, whereas the other filter are accommodated in the filter
plate holder (7)
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This filter has a size of 50x50 mm and is designed to pass the blue light in the visible range
and blocks the red part of the visible spectrum.

The filter 2 has a size of 50x50 mm and is designed to pass the blue green and blocks the red
part of the visible spectrum

1

The filter #3 is termed as red long pass filter because it passes the red and near infrared part of
the spectrum and blocks the range below 600
nm. A totally different behaviour is shown by
the filter #4 which is a so called interference
or laser line filter. The designed behaviour is
achieved by coating a glass plate with different
layers. Such a filter is useful in spectroscopy
in a narrow spectral range without distortion
of undesired light. The filter is mounted into a
C25 holder (see Fig. 4.60) and can be inserted
into a mounting plate (6).
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Fig. 4.63: Filter #3 transmission curve
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Fig. 4.62: Filter #2 transmission
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Fig. 4.61: Filter #1 transmission curve
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Fig. 4.64: Laser line Filter #4

Code
Qty. Description
CA-0270
1 Fibre coupled spectrometer 200 - 1200 nm, USB
DC-0270
1 Filament and LED lamp controller
LQ-0100
1 Neon spectral lamp
LQ-0200
1 White LED in ø 25 Housing
LQ-0440
1 Tungsten filament white light source
MM-0020
3 Mounting plate C25 on carrier MG20
MM-0060
1 Filter plate holder on MG20
MP-0130
1 Optical Bench MG-65, 300 mm
OC-0430
1 Fibre jacket in C25 mount
OM-0200
1 Set of 4 optical filter
UM-PE14
1 Manual Spectrometer
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