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1 LS2 Light Source

1.1 Introduction to the LS2

1.1.1 Overview

The LS2 light source was developed in response to the need for a high intensity light source giving
uniform illumination and low heat. Originally designed for quantum yield measurements (the
Bjorkman lamp) in conjunction with the Hansatech Instruments gas-phase electrode chambers, the
LS2 has since been developed to permit its use with all Hansatech Instruments electrode
chambers including liquid-phase versions.

The light source is supplied as a lamp housing (LS2H) with separate voltage regulated control box
(LS/PS). If required the lamp housing can be operated from a suitable 12V battery (e.g.. a car
battery).

1.1.2 Features of the LS2 Light Source

Figure 1

A: LS2/H light source housing.
B: LS/PS power supply.
C: Power on/off switch.
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D: Filter compartment for A5 neutral density filters.
E: LS2/H connection to LS/PS.

1.2 Setting up LS2

1.2.1 LS/PS Power Supply

 
Before use, ensure that the rear panel voltage selector switch (115/230V) is correctly set for the
mains voltage in your locality. The 115V position should be selected for all mains voltages
between 88 - 132V AC. The 230V position should be selected for all mains voltages 176 - 264V AC.

Connect a power cord appropriate for your locality between the IEC connector on the rear panel
and the wall outlet.

Connect the lamp housing plug to the front panel 5 pin socket labeled "Output 12V" (Figure 1, E).
The plug will latch into the socket when correctly fitted. The output socket provides a regulated
11.5V DC 100W supply to the lamp housing to run both the lamp and cooling fan. To remove the
lamp housing plug, press down and hold the latch while pulling the plug out.

Power is applied to the lamp housing via the front panel Power ON/OFF switch (Figure 1, C). The
switch and the green output indicator LED (bulb symbol) will illuminate whenever the unit is
powered. If the Power ON/OFF switch and output indicator LED do not illuminate when the unit is
powered recheck the position of the rear panel voltage selector switch 115/230V AC and the AC
outlet. Switch off the unit, disconnect from the mains supply and check and replace as necessary
the internal 6.3 amp fuse located at the right front of the circuit board adjacent to the Power ON/
OFF switch connectors CN1 and CN2. Replace the cover and
reconnect the unit to the mains supply and switch on.

The LS/PS supply is protected from inadvertent short circuiting or overloads by a current limiting
circuit which will reduce the output to a low and safe level until the fault condition is removed.
Once the overload is removed, the supply output is restored. Additional protection is provided by
the internal 6.3Amp fuse previously mentioned. The supply is cooled by a fan which operates
when the internal temperature of the supply housing reaches 60oC. The fan automatically
switches off when the temperature drops to 50oC. In the event of cooling fan failure, the circuitry
is protected from undesired component failure due to temperatures above 85°C and the supply will
automatically shutdown until the temperature returns to below the limiting condition.

1.2.2 LS2/H Light Housing

The LS2/H light housing is fitted with the following components:

· 100 watt bulb (50 watt optional).
· A heat reflecting mirror to reduce the infra-red content of the emitted light
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· A system of lenses to produce a beam of light with low variation of intensity across the beam
and little divergence from parallel.

· 2 slots to accept 50mm square filters. These can be neutral density filters to give precise control
of intensity, or coloured filters to alter the spectral qualities of the light

 output.
· A high output 12V DC fan which draws air across the bulb and heat reflecting mirror allowing

heat from inside the housing to be effectively dissipated.

The lamp housing is protected from overheating by a thermal fuse which will rupture if the internal
temperature were to rise above 70oC. If the thermal fuse ruptures it will be necessary to order a
replacement by contacting Hansatech Instruments Limited

1.3 Illuminating Samples

The LS2 is used to illuminate samples during studies of photosynthesis. It is fully compatible with
all Hansatech Instruments liquid and gas-phase electrode chambers allowing measurements of
photosynthetic activity to be made over a range of different light intensities. The filter
compartment (Figure 1, D) cover slides up ( and is held in place by a friction lock) giving access to
the filter slots. The filter slots can be used to hold combinations of neutral density filters (A5 set
of 4 neutral density filters) to produce accurate and reproduceable alterations to the light
intensity, or coloured or interference filters. A polished shutter plate is also provided

1.3.1 Illuminating the DW1 Electrode Chamber

The LS2 light housing should be adequately supported horizontally on a suitable block to position
the light beam at the correct height to illuminate the reaction vessel and sample evenly.

1.3.2 Illuminating the DW2 Electrode Chamber

Illuminating samples in the DW2 electrode chamber requires the use of LS2/FO fibre-optic adapter
(Figure 2, A) and A8 fibre-optic cable (Figure 2, B). These items are not supplied with the LS2 light
source and therefore must be purchased separately (please contact Hansatech Instruments at the
address printed on the front cover of this manual.)

Figure 2
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The LS2/FO adapter is fitted with a lens which focuses the beam down onto the end of the A8
fibre-optic cable. This increases the intensity of the light to up to 8000 µmols m-2 s-1 at the
chamber end of the fibre-optic cable. The A8 is then inserted into one of the four optical ports on
the DW2 electrode chamber which have been specifically designed to accept the A8 cable.

1.3.3 Illuminating the DW3 Electrode Chamber

The large optical front window on the DW3 electrode chamber allows the LS2 to be mounted
directly onto the chamber. The LS2 is simply fitted to the chamber with the locating collar of the
light housing securing around the outside of the optical window of the electrode chamber.

1.3.4 Illuminating Samples in LD1/2 & LD2/3 Gas-Phase Chambers

The LS2 is mounted onto the LD1/2 and LD2/3 gas-phase electrode chambers in the same way.
The LS2 should be inverted and mounted directly over the acrylic window of the top water jacket
as shown in Figure 3 below.

Figure 3
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1.4 Replacing the LS2 Bulb

In order to achieve maximum light output with minimal variation of intensity across the light beam
it is important that the optical elements of the lamp housing are correctly aligned. Because of
variations between individual lamp bulbs, it may be necessary to re-align the bulb holder after the
bulb has been changed.

Disconnect the lamp housing from the control box.

Remove the top cover and fan assembly secured by 6 screws as indicated in Figure 4
below.

Figure 4
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Slide the cable grommet from the side cover of the fan assembly to allow additional movement.
Pull the old bulb carefully from the bulb holder, taking care not to put finger marks on the heat
reflecting mirror below the bulb. Hold the replacement bulb using tissue. Push the new bulb into
the bulb holder.

CAUTION: NEVER TOUCH A BULB WITH BARE FINGERS. IF FINGERS COME INTO CONTACT WITH
BULB, CLEAN GLASS CAREFULLY WITH ALCOHOL AND ALLOW TO THOROUGHLY DRY BEFORE
REFITTING.

Check the alignment of the filament and, if necessary, re-align the bulb-holder as follows:

· Fit the alignment tool supplied into the end of the lamp housing. The projecting tube should be
orientated outwards.

· Look through the alignment tool to see whether or not the filament is centralised as shown in
Figure 5.

· If not, loosen the two clamping screws holding the ceramic bulb holder between the mounting
brackets and while looking through the alignment tool centralise the filament in the field of
view. Re-tighten the screws. Do not overtighten or the ceramic bulb holder will be damaged

Figure 5
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· Check the light output for intensity and uniformity using a light meter (e.g. Licor, Skye quantum
sensor).

· Replace the fan assembly and cover by replacing the grommet in the slot in the side panel and
replacing 6 screws as indicated in Figure 4.

The light housing is fitted with a thermal fuse. In the event of undue temperature build up (eg
failure of the fan) the fuse will blow. In this event contact the manufacturer for instructions on
how to proceed.

1.5 Neutral Density Filters

The LS2 light source is supplied as standard with a set of 4 50mm2 neutral density filters with
different transmission characteristics.

Filters are supplied with %Transmission as follows:
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· Filter A 80%T
· Filter B 50%T
· Filter C 25%T
· Filter D 10%T

A suitable set of PFD (Photon Flux Density) values can be obtained by combinations of these
filters. For example, assume a maximum light intensity of 2,000 µmol m-2 s-1.

Fitting Filter A only would reduce the light level to:
2000 x 80% = 1600 µmol m-2 s-1

Fitting Filter D only would reduce the light level to:
2000 x 10% = 200 µmol m-2 s-1

Intermediate light steps can be achieved by combinations of filters:

Fitting a combination of Filter A and D would reduce the light level to
2000 x 80% = 1600 x 10%) =160 µmol m-2 s-1

Fitting all 4 filters A+B+C+D would reduce the light level to
2000 x 80% =1600 x 50% = 800 x 25% = 200 x 10% =20 µmol m-2 s-1



Purchasers of Hansatech Instruments Ltd products can be assured of 
ongoing support and prompt and efficient attention to enquiries at 

all times.

All products supplied by Hansatech Instruments are guaranteed for 
12 months from the time of despatch against manufacturing faults or 
defective materials. The guarantee does not cover damage caused by 

misuse or unauthorised attempts to repair.

If difficulties are experienced with the equipment, please contact 
Hansatech Instruments for advice. If necessary, equipment may be 

returned for repair/replacement during the warranty period. No 
charge will be made for parts/labour under warranty but we reserve 

he right to charge for customs clearance and return carriage if 
appropriate.

For repairs outside of the warranty period, please contact us at the 
address below for an estimate of cost and instructions regarding the 

return of equipment.

If the product was purchased via a distributor, please contact them 
for advice in the first instance.

Support Information

Narborough Road, Pentney, King’s Lynn,
Norfolk PE32 1JL England.

Tel: +44 (0)1760 338877 Fax: +44 (0)1760 337303

Email: info@hansatech-instruments.com
Web site: http://www.hansatech-instruments.com
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