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Laser pulse and Peak Power
Average output power
Energy measurement

This experiment is equipped with a pulse diode laser emitting at 905 nm with a maximum
peak power of 70 W and a pulse width of 100
nanoseconds. Both, the peak power as well the
pulse width can be adjusted within a certain
range. The students will study the parameter
by displaying the timely behaviour on a digital
oscilloscope. The optical as well as electrical
discharge pulse is monitored. The diode laser
is operated by the discharge of a pre-loaded capacitor. The influence of the charging voltage
and discharge time on the emitted power is re-
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corded and discussed.
The optical property of the diode laser like
spatial beam distribution is measured and with
subsequent collimation formed to an almost
parallel beam. Further on the polarisation of
the diode laser emission is measured using a
polarisation analyser.
With an optical power meter the energy per
pulse is measured in micro Joule. The energy
sensor as well as display unit are optional and
needs to be ordered extra.

is magnitudes higher than the cw power. The
electrical pulse is generated by discharging a
capacitor (closing of the switch). The capacitor
is charged (open switch) to the desired voltage
Vc. The attached controller manages the charging cycles and sets the desired voltage Vc. The
output peak power depends on the stored energy by the capacitor and the repetition rate on
the ON/OFF rate of the switch.

The pulse laser diode is built into a round housing which is mounted into a twofold rotary
stage for horizontal and coaxial rotation. This
allows the measurement of the spatial intensity
distribution of the emitted laser light. The incident light from the laser diode is detected and
measured with a fixed photodetector. The polarisation property of the laser light is measured
by placing a polarisation analyser in front of the
fast photodetector. The detector is connected to
a circuit which converts the photocurrent into
a voltage which can be displayed on an oscilloscope to observe the dynamic parameter like
repetition rate, pulse width and peak power.
An optional energy meter is available which
measures the energy of a single pulse. Using
the pulse width, the optical peak power can be
calculated.

Introduction

Continuously operating diode laser are available from a few milliwatt up to several hundreds
of watt. They can also be operated in a pulsed
mode, however the pulse power is slightly
above the continuous power. Pulsed diode laser
can only emit pulses but with extremely high
peak power in the kilowatt range in a very short
time of a couple of nanoseconds. Such diode laser are useful when a flash lamp like emission
is required like for range finder, optical time
domain reflectometer (OTDR) or light detection and ranging (LIDAR).
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The arrangement shown on the left is used to
measure the spatial intensity or far-field distribution. The pulse laser diode (10) is rotated
horizontally step by step and the intensity
measured with the photodetector (4). Then the
laser is rotated by 90° around its optical axis
(coaxial) and again step by step the intensity is
recorded (see. Fig. 2.31). To measure the peak
power versus the charge voltage Vc (Fig. 2.30)
the pulse diode is directed to the photodetector.
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Fig. 2.30: Setup to measure the far-field distribution
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Fig. 2.31: Far-field distribution
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The pulse diode laser (8) is connected to the
controller (3) which allows the setting of the
charge voltage Vc, the pulse width as well as the
pulse repetition rate. A collimator (8) is used
to control the divergence of the laser radiation
and a polarisation analyser (6) allows the measurement of the polarisation property of the laser
radiation. The photodetector (4) is connected
to the junction box (5) which converts the photocurrent into a linear voltage. The signal is
available at a BNC connector and can be displayed on an oscilloscope (11) or the provided
digital voltmeter (2). To monitor the fast signals
with rise times in the nanosecond range the
photodetector is operated with a 50 Ohms shunt.
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Fig. 2.32: Peak power versus charge voltage

With the same setup as shown in Fig. 2.30 the
dynamic and temporal intensity of the pulse
laser diode is measured. The shunt resistor of
the junction box is set to 50 Ohms to achieve
a fast response of the photodiode. The trigger
signal from the controller as well as the photo
voltage from the junction box are connected to
the oscilloscope. The Fig. 2.33 shows the screen
dump of the measurement of the periodic time
and repetition rate of the pulse train of the laser
diode whereas Fig. 2.34 shows the resolution of
a single pulse. The electronic reference pulse
of the controller is used as trigger (blue trace).
The optical pulse (yellow trace) is analysed
with respect the width and peak value.
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Fig. 2.35: Measuring the energy of a single
pulse
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Fig. 2.33: Pulse train of the laser diode,
measurement of the periodic time and determination of the repetition rate

Fig. 2.34: Measuring the pulse width and
the peak power

LE-0500 Pulsed Diode Laser consisting of:

Item
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Code
Qty. Description
CA-0060
1 Infrared display card 0.8 -1.4 µm
CA-0220
1 Multimeter 3 1/2 digits
DC-0050
1 Pulsed laser diode controller MK1
DC-0120
1 Si-PIN Photodetector, BPX61 with connection leads
DC-0380
1 Photodetector Junction Box ZB1
MM-0020 1 Mounting plate C25 on carrier MG20
MM-0410
1 Rotary Polarisation Analyzer 40 mm
MP-0150
1 Optical Bench MG-65, 500 mm
OC-0170
1 Collimator 808 nm in C25 mount
OM-0520
1 Pulsed diode laser head in twofold rotary mount
UM-LE05 1 Manual Pulsed diode laser
Option (order separately)
CA-0200
1 Oscilloscope 100 MHz digital, two channel
CA-0260
1 Laser power meter LabMax-TO
CA-0262
1 Energy sensor head 300 nJ - 600 µJ
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Details page
127 (10)
129 (21)
121 (5)
123 (14)
125 (30)
93 (1)
96 (23)
93 (8)
99 (13)
113 (22)
128 (19)
129 (22)
129 (22)

Instead of the photodetector the optional energy sensor (14) is used in conjunction with
the display unit (13). By knowing the energy
per pulse and the pulse width, the optical peak
power can be calculated.

Highlights
Basic and advanced level  experiments,
introduction to pulse laser application
 Pulse diode laser emission
 Polarisation
 High peak power
 Far-field pattern
Intended institutions and users:
Physics Laboratory
Engineering department
Electronic department
Biophotonics department
Physics education in Medicine

