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Chapter 1 — Introduction

This guide describes the operation of the Ophir StarLab application software,
which supports the following Ophir devices:

e SmartHead to USB Interface, referred to in this guide as USBI.
e Pulsar-4, Pulsar-2, Pulsar-1.

e Quasar

¢ Nova-II, for data-logging and log file extraction.

o Vega, for data-logging and log file extraction.

This chapter provides introductory information about the USBI, Pulsar and
Quasar devices. Topics include:

e USBI, Pulsar and Quasar Overview

o Definition of Terms

e Software Features

e Technical and System Performance Specifications
e CE Compliance — USBI, Pulsar and Quasar

e FCC Compliance - Quasar

IZ="Note: StarLab version 1.00 supports only the Quasar device. Support for the
USBI and Pulsar devices will be added into a later release of StarLab.
Support for USBI and Pulsar devices is via Ophir USBI application
software.

IZ5"Note: The only difference between the Pulsar-4 (four channel device),
Pulsar-2 (two channel device), and the Pulsar-1 (one channel device)
is the number of channels that each of the devices support. Throughout
the guide these devices are referred to collectively as the “Pulsar”.
The USBI is a different single channel device, as explained below.

I'5"Note: The Pulsar-4, Pulsar-2 and Pulsar-1 devices were previously known as
the "USBI-4", "USBI-2" and "USBI-1" devices.

USBI, Pulsar and Quasar Overview

The USBI, Pulsar and Quasar devices belong to Ophir’s line of laser power and
energy measurement instruments. Utilizing smart head technology, the devices
support the complete line of Ophir thermopile, photodiode, PD10, and
pyroelectric smart head detectors. Combining the proven microprocessor-based
measurement technology of Ophir’s Nova, Nova Il, Vega and LaserStar
instruments with a USB delivery to your PC, the USBI and Pulsar devices
provide highly accurate measurements together with an easy-to-use graphical
interface. The Quasar device provides a wireless connection to your PC using
Bluetooth™ technology, allowing remote measurements in locations difficult to
reach using a direct wire USB connection.
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Chapter 1 — Introduction Definition of Terms

Some applications include:

Peak-to-peak stability of energy pulses.
Power drift of CW lasers over time.
Graphical display of dB loss measured in a fiber optic cable.

Logging energy of rapidly pulsing lasers at 1000Hz or more.

Definition of Terms

The USBI, Pulsar or Quasar instrument is referred to in this guide as the device
or the instrument. The connection between the smart head detector, referred to
as a head, the USBI, Pulsar or Quasar device, and the StarLab application
running on your PC, is referred to as a channel. Using the StarLab system, you
can view each channel’s laser power and energy information. You can work with
multiple channels depending on the type of device you have and the number of
free USB or Bluetooth ports you have on your PC.

Software Features

The StarLab software features include:

Easy configuration of measurement parameters (range, laser, etc.).
Data logging.

User adjustable calibration factors.

Real time update of measurement statistics.

Printing of graphs and data.

Interfaces and supports data logging with Ophir’s Nova-11 and Vega
(see Uploading Files from the Nova-Il and Vega).
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Chapter 1 — Introduction Technical and System Performance Specifications

Technical and System Performance Specifications

USBI and Pulsar Specifications

The USBI and Pulsar technical and system performance specifications are
described in Table 1-1.

Table 1-1 USBI and Pulsar Technical and System Performance Specifications

Item USBI Specification Pulsar Specifications

Specifications for Thermopile and Photodiode heads:

Measurement range  Varies according to head in use.

Refer to the Ophir Laser Power/Energy Measurement, at
www.ophiropt.com, for full details of each individual head.

Input range 15nAto 1.5mAin 16 ranges  15nA to 1.5mA in 16 ranges
A-to-D sampling rate  15Hz 15Hz
A-to-D resolution 17 bits plus sign (0.0009% 17 bits plus sign
resolution)
Electrical accuracy =~ 0.25% +20pA new; +0.25% +20pA new;

+0.5% +50pA after 1 year +0.5% +50pA after 1 year

Electrical input noise  500nV or 1.5pA +0.0015%  500nV or 1.5pA +0.0015% of input
level of input range @3Hz range @3Hz

Dynamic range 9 decades (1:10"9) 9 decades (1:10"9)

Specifications for Pyroelectric and PD10 heads:

Measurement range  Varies according to head in use.

Refer to the Ophir Laser Power/Energy Measurement, at
www.ophiropt.com, for full details of each individual head.

Input range 0 —6v full scale 0 - 6v full scale

A-to-D sampling 4kHz >20kHz

A-to-D resolution 12 bits no sign (0.025%) 12 bits no sign (0.025%)
Electrical accuracy +0.25% new, £0.5% after 1  £0.25% new, £0.5% after 1 year

year
Electrical input noise 2mV 2mv
Logging rates, Turbo  2kHz every pulse 20kHz, every pulse on all 4 channels
mode [using USB 2.0]
Logging rates, ~ 300Hz ~ 1kHz [using USB 2.0; varies according
normal log mode to PC's CPU speed and number of

channels running]

Log file timestamp 1ms (0.001s) 1us (0.001ms)
precision
Log file timestamp ~50ms 1us (0.001ms)
resolution
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Item USBI Specification Pulsar Specifications

General Specifications:

Analog output 0-1 Volt with 0.3mV None
(0.03%) resolution. 100
ohms impedance

Analog output +0.4% +2mV N/A
accuracy
Number of channels 1 channel Pulsar-4: 4 channels

Pulsar-2: 2 channels
Pulsar-1: 1 channel

Dimensions 91W x 156D x 39H 191W x 116D x 33H
(in millimeters)
Mass 0.425kg 0.65kg
USB specifications e Full speed e High Speed
e Bus powered o Self powered
e High power device e One interrupt IN endpoint

e Oneinterrupt IN
endpoint
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Technical and System Performance Specifications

Quasar Specifications

The Quasar technical and system performance specifications are described in

Table 1-2.

Table 1-2 Quasar Technical and System Performance Specifications

ltem

Quasar Specifications

Specifications for Thermopile and Photodiode heads:

Measurement range

Input range
A-to-D sampling rate
A-to-D resolution

Electrical accuracy

Electrical input noise level

Dynamic range

Varies according to head in use.

Refer to the Ophir Laser Power/Energy Measurement, at
www.ophiropt.com, for full details of each individual head.

15nA to 1.5mA in 16 ranges
15Hz
12 bits plus oversampling, effective resolution approx 15 bits

1+0.25% £20pA new;
+0.5% £50pA after 1 year

500nV or 1.5pA +0.0015% of input range @3Hz
9 decades (1:10"9)

Specifications for Pyroelectric and PD10 heads:

Measurement range

Input range

A-to-D sampling
A-to-D resolution
Electrical accuracy
Electrical input noise

Logging rate, Turbo mode

Logging rate, normal log mode

Varies according to head in use.

Refer to the Ophir Laser Power/Energy Measurement, at
www.ophiropt.com, for full details of each individual head.

0 —6v full scale

500Hz

12 bits no sign (0.025%)
+0.25% new, £0.5% after 1 year
2mvV

No Turbo Mode provided

Up to 500Hz, every pulse.
Above 500Hz, at least 300 pulses per second.

[May vary according to PC CPU speed, Bluetooth connection
quality, and Bluetooth adapter radio type]

Log file timestamp precision 1us (0.001ms)

Log file timestamp resolution 1us (0.001ms)

General Specifications:

Analog output None

Number of channels 1 channel

Dimensions (in mm) Approx 96W x 95D x 36H
Mass 0.25kg
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Item Quasar Specifications

Battery 3x AA size, 1.8 to 2.4Ah NiMH rechargeable battery built-in
Charger Input DC 12 to 25v, 5W

Charge time approx 5-6 hours, automatically switches to
trickle charge when battery is full

Operation between charges ~ 40 hours, thermopile and photodiode heads

~ 20 hours pyroelectric and PD Energy heads

~ 100 hours with no Bluetooth connection to PC
Bluetooth Specifications Class 1 device

Working Range:

o Standard version: Up to ~30m

e Long range upgrade: Up to ~100m in open area
LED Indicator No PC connection — slow flashing blue LED

Connection made to PC — long single flash of blue LED

Connected — fast flashing blue LED

Battery low (less than ~20% capacity) — LED flashes red

(For more details see Table C-1)

CE Compliance — USBI, Pulsar and Quasar

The system, as installed on a CE compliant PC, will comply with all pertinent
CE requirements relating to safety, sensitivity to interference, EMC and
emissions.

FCC Compliance - Quasar

The Quasar is fully compliant with all relevant requirements for radio
equipment: FCC (USA), CE (Europe), TELEC (Japan). The following section
contains information required by the FCC.

FCC ID: V6XQSR

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions:

1. This device may not cause harmful interference and

2. This device must accept interference received, including interference that
may cause undesired operation.

StarLab User Guide 6
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The FCC Wants you to Know

This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to Part 15 of the FCC rules. These limits are designed to
provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may
cause harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this
equipment does cause harmful interference to radio or television reception,
which can be determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more of the following
measures:

1. Reorient or relocate the receiving antenna.
2. Increase the separation between the equipment and receiver.

3. Connect the equipment to an outlet on a circuit different from that which
the receiver is connected

4. Consult the dealer or an experienced radio/TV technician
FCC Warning:

Modifications not expressly approved by the manufacturer could void the user
authority to operate the equipment under FCC Rules.

RF EXPOSURE WARNING:

Instructions concerning human exposure to radio frequency electromagnetic
fields:

To comply with FCC Section 1.307 (b) (1) for human exposure to radio
frequency electromagnetic fields, implement the following instructions:

A distance of at least 20cm between the equipment and all persons should be
maintained during operation of the equipment.
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Chapter 2 — Installing StarLab

This chapter provides instructions for installing the USBI, Pulsar and Quasar
hardware and software. Topics include:

e Package Contents

e System Requirements

o Installing StarLab Software

e Connecting the USBI and Pulsar Devices

¢ Installing Bluetooth USB Adapter software (for Quasar)

e Connecting the Quasar device

Package Contents

Inspect the equipment container before unpacking. Evidence of damage should
be noted and reported immediately.

The USBI package consists of the following items:

e Smart Head to USB Interface Unit (USBI device)
e USB cable
¢ Installation CD-ROM
The Pulsar package consists of the following items:
e Pulsar device
e USB cable
e Installation CD-ROM
e 12v power supply
The Quasar package consists of the following items:
e Quasar device
e Installation CD ROM
e 12v power supply
¢ Bluetooth USB Adapter for PC + CD ROM

System Requirements

To run the StarLab software, the computer system must meet certain minimum
requirements. The system requirements are listed in Table 2-1.
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Chapter 2 — Installing StarLab Installing StarLab Software

Table 2-1 System Requirements

Item Requirements
CPU Pentium IV 2.8GHz (recommended).
System Ram 512MBytes (recommended).
Hard Disk 20MBytes (more for storing very large log
files).
Operating System Windows 2000/XP/Vista
USB Ports USBI: USB 1.1 ("Full Speed™) or

USB 2.0 ("High Speed").

Pulsar: USB 2.0 (USB 1.1 will work with
greatly reduced performance).

PC Accessories e CD-ROM drive
¢ Microsoft mouse (or equivalent)

e VGA display with 1024X768
resolution (17" recommended)

e For Quasar: Bluetooth USB Adapter
(supplied) or built in Bluetooth radio

Installing StarLab Software

To install the software:
1. Start your computer.
2. Insert the CD into the CD-ROM drive.

3. The CD software should start automatically. If it does not, double-click
index.htm from the CD-ROM drive to start the software. The main CD
menu will appear.

Displays Interfaces

Vega| Nova 11 | LaserStar |Nova | Orion | Quasar | Pulsar-4/2/1 | usBI |
—

@ Install Ophir HeadFinder

® Ophir Optronics Catalog

® Install Adobe Acrobat Reader
® Go To OPHIR Web Site

@ About Laser Measurement Group

Figure 2-1 CD Main Menu

4. Under the main heading, click on the device name USBI, Pulsar or
Quasar. The menu for that device will appear.
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Displays

Vega| Mova 11 | LazerStar |Meva | Orien | Quazar | Pulea

PULSAR-4/PULSAR-2/PULSAR-1
& Davice Installation
® USBI User Guide

@ [nstallation Motes

Figure 2-2 Pulsar device Menu

5. Click Install StarLab Application. The InstallShield™ Wizard dialog
box appears. The InstallShield™ Wizard guides you through the
installation process. At the end of the process, the StarLab icon, !

appears on the desktop.

For the USBI and Pulsar, the software installation is complete. You can now
connect the USBI or Pulsar device.

For the Quasar, the Bluetooth USB adapter software should be installed.
Refer to section Installing Bluetooth USB Adapter software (for Quasar)

Connecting the USBI and Pulsar Devices

After completing the software installation, you are ready to connect the USBI or
Pulsar device.

[@:Note: The first time the USBI or Pulsar device is connected to the PC, XP or
Windows should be running in Administrator mode.
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Chapter 2 — Installing StarLab Connecting the USBI and Pulsar Devices

To connect the USBI or Pulsar device:
1. Connect the head to the head input on the device.

e If you are working with the USBI device, you must connect a
thermopile, photodiode, PD10, or pyroelectric head to the head input
point on the device.

Figure 2-3 USBI Box, Head Connector Side

¢ If you are working with the Pulsar device, you can connect up to four
heads to any one of the four head input points on the device.

Figure 2-4 Pulsar Box, Head Connector Side

2. If you are using the Pulsar device, connect the 12v power cable to the
main line and to the 12VDC input on the device. The POWER/LINK LED

lights.

3. Connect the USB cable to the device and to the USB port of your PC. On
the USBI, the LINK LED flickers momentarily, indicating USB
enumeration of the device.
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Figure 2-5 USBI Box, PC — USB Connector Side

=

e,

Figure 2-6 Pulsar Box, 12 VDC, and PC — USB Connector Side
4. Start the StarLab application by clicking the StarLab icon g,

5. If using the Pulsar device, the StarLab application configures the device
the first time it is powered up and connected to the PC. This takes
approximately three seconds, during which the Loading Pulsar dialog
box is displayed:

‘ Loadng Pusar

Figure 2-7 Loading Pulsar Dialog Box

The device is connected and ready for use.
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Installing Bluetooth USB Adapter software (for
Quasar)

In order to work with the Quasar device, in addition to the StarLab software, a
Bluetooth radio device must be installed on the PC. This radio device may be a
built-in radio inside the PC, as available on many laptops, or it may be an
external USB adapter as supplied with the Quasar. This section describes the
installation of the Bluetooth to USB adapter supplied with the Quasar.

@Note: The Quasar device and StarLab software are fully tested with the
Bluetooth adapter supplied by Ophir with the Quasar. While the
StarLab software is expected to function with any Bluetooth radio that
may be installed on the PC, for best results Ophir recommends using
only the radio adapter supplied with the Quasar.

To view instructions for installing the Bluetooth USB Adapter software
1. Start your computer
2. Insert the Ophir CD into the CD-ROM drive.

3. The CD software should start automatically. If it does not, double-click
index.htm from the CD-ROM drive to start the software. The main CD
menu will appear.

4. Under the main heading, click Quasar. The Quasar CD menu will appear.

Displays | I

Vega| Nova 11 | LaserStar |Nova | Orien | Quasar | P

QUASAR

@ Install StarLab Application

® Install BLUETOOTH Adapter Software
@ Device Installation

@ StarLab User Guide

@ Installation Notes

Figure 2-8 Quasar CD menu

5. Click Install Bluetooth Adapter Software. Instructions for installing the
Bluetooth USB Adapter software will appear.

Connecting the Quasar device

After completing the StarLab software installation and the Bluetooth USB
Adapter software installation, you are ready to connect the Quasar device.

Connecting the Quasar device

1. Connect the head to the head input on the device.
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2. Switch on the Quasar by momentarily pressing the On/Off button. The
blue LED flashes for approximately 2 seconds, and then blinks slowly.

- On/Off Button

LED Indicator " Head Input

Charger ﬂlil:.lt

Figure 2-9 Quasar device

3. Start up the StarLab software by clicking the StarLab icon g The first
time StarLab starts up, the Wireless Device Setup screen is displayed.

The circular symbol L shows StarLab is searching for Quasar devices
close by.

Wireless Device Setup x|
Choase the wireless devices you vish ta werk with,

Ayailable Devices:  Soocting.. I My Denvices:

=

]

[

Figure 2-10 StarLab Wireless Device Setup screen

4. When StarLab finishes searching, the serial numbers of any Quasar
devices found in the vicinity are listed in the "Available Devices" window
of the Wireless Device Setup screen. Select the Quasar devices that you
want to work with and click Add. For reference, the serial number for
each Quasar is printed on a label on the under side or edge of the device.
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x
Choose the wireless devices you wish bo work with,

ices: Scarth#gu'nl My Devices:

:
QUASAR. 333024

ok I Cancel

Figure 2-11 Choosing Quasar to work with
5. Click OK. The "Searching for wireless devices" message is displayed.

ﬁ Searching for wireless devices

Figure 2-12 "Searching for wireless devices" message

6. The Select Devices screen is now displayed. Select the channel to be used
by clicking in the choice box or click Select All. Click OK to activate the
channel(s). For more information on using multiple channels, refer to
Chapter 8 — Working with Multiple Heads.

I
=
x

Cancel

Select A1

i

Clear &l

Setup Wrelass
Devicas...

d

Figure 2-13 Select Devices screen

7. To search for new Quasar devices to add to the "My Devices" list, or to
remove devices from the list of "My Devices", click Setup Wireless
Devices from the Select Devices screen.

@Note: Including unused Quasar devices in the "My Devices" list can
increase the time needed to connect to active devices. It is recommended
to remove unused devices from the list when they are not in use.

[@:Note: See also section below Using Thermopile Head with Integral
Quasar.
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The StarLab application is used with the USBI, Pulsar and Quasar devices. The
StarLab application supports the use of multiple heads and enables you to view
each head’s information in a separate window. Each connection between the
head, the device, and the application is referred to as a channel.

IC5"Note: You can work with multiple devices and channels at the same time. For
example, you can use two USBI or Quasar devices to work with two
channels, or one Pulsar-4 device to work with one, two, three, or four
channels. For each channel a separate application window appears
displaying the head’s information. You can use multiple USBI, Pulsar
and Quasar devices to create additional channel connections.

You can use the following instructions for understanding and operating the
StarLab application. Topics include:

e Starting and Ending a StarLab Application Session
e Understanding the Application Window

¢ Resizing the StarLab Window

e Configuring the Display for Power Readings

e Configuring the Display for Energy Readings

e Saving Configuration Settings

e Saving Measurement Readings

e Printing Measurement Readings

e Exporting Data to a Bitmap

o Refreshing Devices when Starting the Application
e Upgrading the Device’s Internal Software

e Accessing the Help Module

Starting and Ending a StarLab Application Session
To start a StarLab session:

1. From the desktop, double-click . The StarLab application opens.

On startup, StarLab searches for devices. If only one is found, StarLab
automatically opens in full screen mode (see Figure 3-2) and begins
operation. If more than one device is found, or more than one head on a single
device, refer to Chapter 8 — Working with Multiple Heads.

IC5”Note: If the RP-USB application is already running, the StarLab application
will not start. Click OK to close the warning box (see Figure 3-1) and
then close the RP-USB.

StarLab User Guide
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usBI 5]

& Ophir USE driver alrzady in use by anather application

Figure 3-1 "USB driver in use" warning box
To end a StarLab session:

1. Open the File menu and select Exit. The StarLab application closes.

Understanding the Application Window

This section introduces you to the StarLab window and the right mouse button
functions. The application window (see Figure 3-2), contains the following areas
for all heads:

e The Display Area

e The Numeric Display Area

e The Graph Configuration Area

e The Statistics Area

e The Measurement Parameters Area

e The Logging Area

The specific elements displayed in these areas depend on whether a photodiode,
thermopile, PD10, or pyroelectric channel is active.

IC="Note: To hide the toolbar or the status bar, open the View menu and uncheck
Toolbar or Status Bar respectively.
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MNumeric Display Area Graph Configuration Area
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Figure 3-2 StarLab Application Window, Thermopile Head

The Display Area

The Display Area shows the measurement readings in graph form. For
information on configuring the display, refer to Configuring the Display for
Power Readings on page 22, and Configuring the Display for Energy Readings
on page 23.

The Numeric Display Area

The Numeric Display Area shows the measurement reading numerically.

The Graph Configuration Area

The Graph Configuration Area is used to configure graph display settings. For
information on configuring graph display settings, refer to Configuring the
Display for Power Readings on page 22, and Configuring the Display for Energy
Readings on page 23.
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The Statistics Area

The Statistics Area displays statistics for the current session, as the
measurements are being taken. Table 3-1 lists the statistics that are shown.

Table 3-1 The Statistics Area

Statistic Description

Min Displays the minimum measurement taken.

Max Displays the maximum measurement taken.

Average Displays the average measurement taken.

Std. Dev. Displays the standard deviation.

Overrange Displays the number of readings measured that
were over the maximum value for the chosen
range.

When a reading is over the maximum value for
the chosen range, OVER is displayed in the
Numeric Display Area in blue. When the head is
in its top range OVER is displayed in red to
indicate that damage might occur to the head.

Readings Displays the total number of measurements
(Thermopile heads in Energy taken.

Mode and pyroelectric and

PD10 heads in power or energy

modes)

Frequency Frequency at which the laser is firing.
(Pyroelectric and PD10 heads

only)

Missing Pulses (Pulsar with Displays the number of missing pulses detected
Pyroelectric and PD10 heads when using External Trigger in Rising/Falling
only) Edge mode.

The Measurement Parameters Area

The Measurement Parameters Area is used to configure measurement settings.
For information on configuring measurement settings for the various types of
heads, refer to Chapter 4 — Measuring with the Thermopile Head, Chapter 5 -
Measuring with the Photodiode Head and Chapter 6 — Measuring with the
Pyroelectric and PD10 Heads.

The Logging Area

The Logging Area is used to configure log file settings and to start and stop the
log. For information on working with log files, refer to Chapter 9 — Working with
Log Files.
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The Right Mouse Pop-Up Menu

To access the right mouse pop-up menu:

1. Position the cursor anywhere in the StarLab window.

2. Click the right mouse button. The pop-up menu appears.
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Understanding the Application Window

Table 3-2 lists the menu items available from the pop-up menu.

Table 3-2 The Pop-Up Menu

Menu Item

Description

Zeroing

Exposure
(Pyroelectric heads

only)

Response
(Thermopile heads

only)

Calibrate

Line Frequency

Ext Trig Control

Turbo Mode
(Pyroelectric and
PD10 heads only)

Enables zeroing the internal circuitry of the device.

For information on zeroing the instrument, refer to
Zeroing the Instrument in Chapter 4 — Measuring with the
Thermopile Head and Zeroing the Instrument in

Chapter 5 — Measuring with the Photodiode Head.

I=~ Note: The procedure for zeroing the instrument with
pyroelectric heads is slightly different. For more
information, refer to Zeroing the Instrument in

Chapter 6 — Measuring with the Pyroelectric and PD10
Heads.

Measures the total energy exposure. For more
information, refer to Measuring the Total Energy
Exposure in Chapter 6 — Measuring with the Pyroelectric
and PD10 Heads.

I~ Note: The exposure menu item is not available in
StarLab software version 1.00 for the Pulsar and Quasar
devices.

Enables adjusting the response factor. This optimizes the
thermal response time of thermopile heads.

For information on configuring the response factor, refer
to Configuring the Response Factor in Chapter 4 —
Measuring with the Thermopile Head.

Enables adjusting calibration factors.

For information on calibration factors, refer to
Calibration Factors in Chapter 4 — Measuring with the
Thermopile Head, Adjusting Calibration Factors in
Chapter 5 — Measuring with the Photodiode Head, and in
Adjusting Calibration Factors in Chapter 6 — Measuring
with the Pyroelectric and PD10 Heads.

Enables setting power line frequency.

For information on setting power line frequency, refer to
Setting Line Frequency in Chapter 4 — Measuring with
the Thermopile Head.

Enables external trigger control.

I Note: The external trigger control is not relevant for
the USBI, Quasar, Nova-Il or Vega devices.

Logs laser readings at an accelerated rate.

For more information, refer to Using Turbo Mode in
Chapter 9 — Working with Log Files.
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Resizing the StarLab Window

You can resize any area of the StarLab application window.

To resize an area of the StarLab application window:

1. Click and drag the border of the area that you wish to resize.

2. Release the mouse button when you have resized the area.

To restore the StarLab window to its default size settings:

1. Click on the toolbar. The StarLab application window reverts to its
default size settings.

Configuring the Display for Power Readings

Power readings can be taken with a photodiode head, or with a thermopile or
pyroelectric head in power mode. Thermopile heads in power mode and
photodiode heads are configured in exactly the same way. The following sections
explain the display options and how to select them.

IZ="Note: To take measurements in power mode when working with a thermopile
or pyroelectric head, select Power from the Mode drop down list in the
Measurement Parameters Area.
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Configuring Graph Limits and Time Period

To configure graph limits and time period:

1. In the Graph Configuration Area, use the Min Power and Max Power
scroll bars to configure minimum and maximum power in the Graph

Limits area.
Graph Limits J J J
Min Power 4 3 |248E|
I ax Power j J j 247.0 I j

;I
W

Time Period [hh:mm: 2]

Figure 3-3 Configuring Graph Limits and Time Period
— Graph Configuration Area

2. From the Min Power and Max Power drop down list, select the power
scale (nanowatts, microwatts, etc.). The graph shown in the Display Area
adjusts according to your selection.

3. Inthe Time Period field, use the arrows to set the time period of the
Display Area in hours, minutes, and seconds. The graph shown in the
Display Area adjusts according to your selection.

Configuring the Display for Energy Readings

This section explains the display options for thermopile and pyroelectric heads in
energy mode, and how to select them.

IZ="Note: To take measurements in energy mode when working with thermopile
and pyroelectric heads, select Energy from the Mode drop down list in
the Measurement Parameters Area.

Selecting the Display Type

You can display measurement readings in histogram or bar graph format when
working in energy mode.

To select the display type in energy mode:

1. From the Display drop down list in the Graph Configuration Area, select
the desired graphic display option.
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Table 3-3 describes the two available graphic display types.

Table 3-3 Energy Mode — Graphic Display Types

Display Description
Histogram The histogram presents a statistical analysis of all the
measurements.
Bar Graph The bar graph presents multiple readings in a single

display and shows changes in measurement on a
pulse-to-pulse basis, showing peak-to-peak stability.

Configuring Histogram Settings

To configure histogram settings:

1. With Histogram selected in the Display drop down list, use the Min
Energy and Max Energy scroll bars to configure the minimum and
maximum energy in the Graph Configuration area.

Display iztogramy — Graph Limits

Histogram Settings Min Energy 4 j IW

Number of Bins 100 4 | [+] [ =]
Max E 4 3 IEUU.U

[Initial size 50 1 ] e } B

Figure 3-4 Configuring Histogram Settings —
Graph Configuration Area

2. From the Min Energy and Max Energy drop down list, select the energy
scale. The graph shown in the Display Area adjusts according to your
selection.

3. Inthe Histogram Settings area, use the Number of Bins scroll bar to
configure the number of bins. The graph shown in the Display Area
adjusts according to your selection.

4. In the Histogram Settings area, use the Initial size scroll bar to configure
the initial size. The graph shown in the Display Area adjusts according to
your selection.

Configuring Bar Graph Settings

To configure bar graph settings:

1. With Bar Graph selected in the Display drop down list, use the Min
Energy and Max Energy scroll bars to configure the minimum and
maximum energy in the Graph Limits area.

Display Graph Limit

} ar [Graph
— Display Windo Min Energy 4 _D! ID.D ——
a0 pulses LI J _b_l Max Energy 4 J _P_I IW

Figure 3-5 Configuring Bar Graph Settings —
Graph Configuration Area
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2. From the Min Energy and Max Energy drop down list, select the energy
scale. The graph shown in the Display Area adjusts according to your
selection.

3. In the Display Window area, use the scroll bar to configure the number of
pulses shown in the Display Area. The graph shown in the Display Area
adjusts according to your selection.

Saving Configuration Settings

StarLab provides a range of configuration and optimization options to deliver the
most accurate readings. For more information on configuring and optimizing
measurement settings for the various head types, refer to Chapter 4 — Measuring
with the Thermopile Head, Chapter 5 — Measuring with the Photodiode Head
and Chapter 6 — Measuring with the Pyroelectric and PD10 Heads.

You can save configuration settings to appear as default settings the next time
you take measurements with that head. This section explains how to save your
configuration settings.

Saving Configuration Settings for this Session

To save the configuration settings for the current session:

1. Click |SaveSstings| jn the Measurement Parameters Area.

Automatically Saving Configuration Settings

To automatically save the configuration settings every time you end a
session:

1. Select Preferences from the Options menu. The Preferences dialog box
appears (see Figure 3-6).

ﬂ

General | Loggingl Pulzar I

Thesze zettings apply to all channel:

— Configuration option:
% lhways save device configuiation when closing
 Prompt to zave device configuration when closing

7 Close channel without saving device configuration

—Measurement option

— Startup option
[~ Refresh devices on application startup

Ok I Cancel

Figure 3-6 Preferences Dialog Box —
Automatically Saving Configuration Settings

2. Select Always save device configuration when closing in the
Configuration options area of the General tab.
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Prompt to Save Device Configuration when Closing

To receive a prompt to save device configuration settings every time you end
a session:

1. Select Preferences from the Options menu. The Preferences dialog box
appears.

x

General I Loggingl Pulzar |

These zettings apply to all channels

— Configuration options

 Always save device configuration when closing

o Prampt ko save device configuration when closing

" Clage channel withaut saving device configuration

— Measurement option

[ Prompt to save last measurements when closing window

— Startup option
" Refresh devices on application startup

Ok I Cancel

Figure 3-7 Preferences Dialog Box —
Prompt to Save Device Configuration when Closing

2. Select Prompt to save device configuration when closing in the
Configuration options area of the General tab.

Close Channel without Saving Device Configuration

To close a channel without saving device configuration:

1. Select Preferences from the Options menu. The Preferences dialog box
appears.

x

General | Loggingl Pulsar I

Thesze zettingz apply to all channels

— Configuration option:
€ Always save device configuration when closing

 Prompt to save device configuration when clozing

& Close channel without saving device configuratiors

— keasurement option

[ Prompt to save last measurements when closing window

— Startup option
[ Refiesh devices on application startup

0K I Cancel

Figure 3-8 Preferences Dialog Box —
Close Channel without saving Device Configuration
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2. Select Close channel without saving device configuration in the
Configuration options area of the General tab.

Saving Measurement Readings

This section describes saving measurement readings for the session, and how to
automatically receive a prompt to save readings when closing a channel window.

Saving Readings for this Session

To save measurement readings for the current session:

1. Click & on the toolbar.

OR

Open the Log menu and select Save Last Measurements. The Create File
dialog box appears with the default StarLab folder open.

Createflz ||
Saweine | 3 Slaleb = B E

(2] P35I _0t bxt
(2] Pag514_02.kuk
(=] Pagewn_ot bt
(7] P333334 001k
(7] Pazzaae_e.
(%] PagTesa_n bt

]
!
PRI O Fie name: [F5a550 02
Flace:

Led Ll

ﬁml
_ Cancel |

Sayeas e [Fower Files [P |

Figure 3-9 Create File Dialog Box
2. Enter the file name in the File name field.

3. Click Save to save the file to the current directory.

OR

Click the Save in drop down box and select a different directory to save the
file to a directory of your choice. Then click Save.

IC="Note: The files are saved to the default location. For information on the

default location used by StarLab refer to section Default Location for
Log Files
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Receiving a Prompt to Save Readings

To receive a prompt to save measurement readings every time you close a
channel window:

1. Select Preferences from the Options menu. The Preferences dialog box
appears.

zl

General I Loggingl Pulzar I

These zettings apply to all channels

— Configuration optior
% flways save device configuration when clozing
" Prompt to zave device configuration when cloging

" Cloge channel without saving device configuration

— Measurement option

— Startup option
[~ Refresh devices on application startup

Ok I Cancel

Figure 3-10 Preferences Dialog Box —
Prompt to Save Last Measurements when Closing Window

2. In the Measurement option area, select Prompt to save last
measurements when closing window of the General tab.

3. Click OK to save the preference.

IZ&"Note: This provides the user with a last opportunity to save the latest
measurements taken. To set up a complete data logging session, refer
to Chapter 9 — Working with Log Files.

Printing Measurement Readings

You can print the Display Area for all types of measurements.

To print the display area:
1. Click & on the toolbar.
OR

Open the File menu and select Print. The StarLab display area is printed.

I'="Note: The default orientation is landscape, but you can change it to portrait.
The screen is adjusted to fit the orientation.

Exporting Data to a Bitmap

You can export the Display Area data as a bitmap.

StarLab User Guide 28



Chapter 3 — Getting Started Refreshing Devices when Starting the Application

To export the data as a bitmap:

1. Open the File menu and select Export to Bitmap. The Save As dialog
box appears with the default StarLab folder open.

24

Savajn | Slarleb 100 zl = ¥ -

My Rscent
Documeris

&

Draskiop

o

By Documents

T Fil pame: 5-}'2-:5:21 (1. b j Savs |
. Save & lyoe! |Bb‘nel:llrna;|el°.bmp] j Cancel |

Figure 3-11 Save As Dialog Box

2. Enter the file name in the File name field.
3. Click Save to save the file to the current directory,
OR

Click the Save in drop down box and select a different directory to save the
file to a directory of your choice. Then click Save.

Refreshing Devices when Starting the Application

StarLab allows you to automatically refresh all attached devices each time you
start the application.

To refresh all attached devices on starting the application:

1. Open the Options menu and select Preferences. The Preferences dialog
box appears, see Figure 3-12.
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x

General | Logaing | Pulsar |

Thesze zettingz apply ta all channels

— Configuration options
 plways save device configuration when clozing
¢ Prompt bo zave device configuration when clozing

' Cloze channel without saving device configuration

— Measurement option

I Frompt to save last measurements when closing window

— Startup option

Ok I Cancel

Figure 3-12 Preferences Dialog Box —
Refresh Devices on Application Startup

2. Select Refresh devices on application startup in the Startup option area of
the General tab.

3. Click OK to save the preference.

Upgrading the Device’s Internal Software

The device’s internal software must be upgraded when a newer version of the
internal software is released.

IC5"Note: Upgrading the device’s software is only relevant when using the USBI,
the Quasar, the Nova-II or the Vega.

IZ&"Note: StarLab version 1.00 does not support software upgrade for the
Quasar. The feature will be added in a later version.

To check if your device’s internal software needs upgrading:

1. Click & from the StarLab application window toolbar.
OR
Click the Select Device menu. The Select Device(s) dialog box appears.
¢ If one of the connected devices is faulty, the following message

appears beside the device name: Faulty Device Software - Must be
Upgraded.

o If the device’s currently installed internal software is not compatible

with the latest software, the following message appears beside the
device name and version number: Must be upgraded!

To upgrade your device’s internal software:

1. Click ' from the StarLab application window toolbar.
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OR

Click the Select Device menu. The Select Device(s) dialog box appears.

2. Select the channel you wish to upgrade.

3. Click Upgrade. The Upgrade Device Software dialog box appears. The
latest version of the device’s internal software is already selected in the
Select file field.

Upgrade Device Software

1] Select file: IC:\F'rogram Files\Ophir OptronicshUSEI 1.085U5BAT29.B Browse I

2] Press 'Start' to begin : Start |

Thiz will take about 2 minutes.

Mote: if cannot communicate with a device after upgrade, unplug it from USE and reconnect it!

0%

Device Mame | ersion | Status |
= =a Thermapile: 34-P-CAL [s/n:34567) UB1.29[s/n:193992) 129 Mot Started

Figure 3-13 Upgrade Device Software Dialog Box

4. Click Start. The Done button becomes inactive until the upgrade is
complete. The progress bar displays the status of the upgrade. The upgrade
takes approximately 2 minutes per device upgraded.

5. When the upgrade is complete, click Done. The Upgrade Device
Software dialog box closes.

Accessing the Help Module

StarLab application offers an easy-access Help module.

To access StarLab application’s Help:
1. Click ‘® on the toolbar.
OR

Open the Help menu and select Help Topics. The StarLab Help module
appears.

OR

Select StarLab Online Help from the StarLab program group of the Start
menu of the Windows Desktop Toolbar.
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Chapter 4 — Measuring with the
Thermopile Head

This chapter provides an overview of thermopile heads and instructions for
taking measurements with the thermopile head. Topics include:

e Overview of Thermopile Heads

e Measurement Settings Configuration

e Configuring Measurement Settings in Power Mode
e Configuring Measurement Settings in Energy Mode
e Optimizing the Readings

e Calibration Factors

o Additional Graphical Display Options

Overview of Thermopile Heads

Ophir thermopile heads measure both power and single shot energy. When a
radiant heat source, such as a laser, is directed at the absorber head aperture, a
temperature gradient is created across the thermopile of the enclosed detector
disc. This generates a voltage proportional to the incident power.

The instrument amplifies this signal and indicates the power level received by
the head. At the same time, the signal-processing software enables the instrument
to respond faster than the thermal rise time of the detector disc, reducing the
response time of instrument. The energy of a single pulse is measured by
digitally integrating the pulse power over time.

For a more detailed description of the principles of operation of Ophir thermopile
heads, refer to the Ophir Optronics catalog, available for download from
http://www.ophiropt.com.

Measurement Settings Configuration

If you are planning to repeat similar measurements, you can configure the
settings for each individual head, and save them to the instrument. The saved
settings become the default configuration for that channel, and are displayed
every time the channel is opened.

The following sections describe how to select the measurement mode, how to
configure measurement settings for thermopile heads and how to save them as
the default configuration for that channel. The measurement setting fields differ
for power and energy modes.
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Selecting the Measurement Mode

To select the measurement mode:

1. Select Power or Energy from the Mode drop down list in the
Measurement Parameters Area. The Thermopile screen fields displayed
depend on the mode selected.

Maode hd

Power

Figure 4-1 Mode Drop Down List

Configuring Measurement Settings in Power Mode

This section explains how to select the laser wavelength and configure the range
and an average reading in power mode.

Selecting the Laser Wavelength

Thermopile heads have different absorption at different wavelengths. To
compensate for these differences, each head has been calibrated by a laser at
several wavelengths. By choosing the correct laser wavelength, the correction
factor for that wavelength is automatically introduced.

To select the laser wavelength:

1. Select the laser wavelength from the Laser drop down list in the
Measurement Parameters Area.

Lazer

Figure 4-2 Laser Drop Down List

LP1 Heads

For the new LP1 family of heads, the absorption of the detector coating varies
somewhat according to wavelength. The correction curve for the absorber is
stored in the head EEROM. This correction curve ensures that the power reading
is correct at all laser wavelengths.

To configure laser wavelengths, refer to Configuring Laser Wavelengths in
Chapter 5 — Measuring with the Photodiode Head
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Selecting the Range

Thermopile heads cover a wide range of powers, from microwatts to 1000s of
watts, depending on the type of head in use. In order to provide accuracy at each
end of the range, the electronics of the USB Interface Unit must be configured to
work in a range that is most suited to your needs.

To configure the range when you know the approximate range of the
expected readings:

1. Select the range from the Range drop down list in the Measurement
Parameters Area. The instrument will configure itself according to the
selected range.

Range 500 .

Figure 4-3 Range Drop Down List

To configure the range when the range of the expected readings is not
known, or if highly varying readings are expected:

1. Select AUTO from the Range drop down list in the Measurement
Parameters Area. The instrument will configure itself according to the
selected range.

IC5"Note: AUTO instructs the instrument to configure itself in the lowest range
possible that is higher than the latest readings. If the readings exceed
100% of the present range, the instrument reconfigures itself for the
next higher range. If the readings fall below 9% of the present range,
the instrument reconfigures itself for the next lower range after a short
delay. The delay prevents an infinite range-changing loop when
readings are close to the end of the scale.

Averaging the Measurements

The thermopile head is measured 15 times a second. StarLab automatically
refines your readings and applies a moving average.

When you set the channel to average mode, StarLab displays the average of the
readings spanning from the last time average mode was activated, to the present.
Once the time period of the average is reached, the average becomes a running
average, spanning the average period backwards in time. For example, if the
average period is 30 seconds, at 15 seconds, the average is over 15 seconds; at 30
seconds, the average is over 30 seconds; at 5 minutes, it is over the period from 4
minutes and 30 seconds to 5 minutes (30 seconds back from the present).
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To select an average period:

1. Select the average in seconds from the Average drop down list in the
Graph Configuration Area.

Average Im vl

Figure 4-4 Average Drop Down List

Disabling Averaging

You can disable averaging from the Average drop down list.

To disable averaging:

1. Select None from the Average drop down list in the Graph Configuration
Area.

Configuring Measurement Settings in Energy
Mode

Laser wavelength and range are configured exactly as in power mode. This
section describes the READY sign as well as the Energy Threshold setting,
which are only available in energy mode.

Using the Ready Sign

When the instrument is ready to measure a new pulse, READY will appear in the
Graph Configuration Area and flash on and off. The next pulse will
automatically clear the screen, and the new value will be displayed. If you fire
another pulse before READY appears, the reading may be inaccurate or may not
be displayed.

Configuring the Energy Threshold

If the instrument is used in a noisy environment, or where high levels of
background thermal radiation are present, the instrument may trigger spuriously
on the noise or background radiation. It would then fail to measure the intended
pulse. Since some degree of noise or background radiation is inevitable, the
instrument is designed not to respond to pulses below a preset minimum level.

The minimum energy threshold is typically set to 0.3% of the full scale of the
selected range. If this level is too sensitive for your particular environment, you
can alter it. Do not, however, raise the threshold higher than necessary, as this
will cause degradation in the accuracy of pulse measurements, approximately 4
times lower than the threshold level. Setting the energy threshold also enables
you to detect the onset of a pulse.
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To configure the energy threshold:

1. Select the energy threshold setting from the following options on the
Threshold drop down list in the Measurement Parameters Area:

LOW - Use this setting if you are measuring small energies and the
unit does not trigger.

MED - This is the default factory setting.
HIGH - Use this setting if the unit triggers when there is noise.

OPTICAL - Use this setting to enable the optical trigger for heads
with this capability.

Threshald

Figure 4-5 Energy Threshold Drop Down List

I'Z"Note 3A-P Head Users: The older model of the 3A-P head has special

circuitry enabling it to trigger on energy pulses of very low energy. A
special photodiode trigger alerts the instrument to start integration
when a pulse is received. The photodiode trigger enables the 3A-P
head to react to smaller pulses than are measured by other heads that
trigger on the rising thermal signal. Newer models of the 3A-P do not
need the optical trigger to achieve low energy measurement and do not
have this feature.

Selecting OPTICAL from the Threshold drop down list enables the
optical trigger. In some cases, however, the optical trigger will not
work, and one of the thermal trigger settings - LOW, MED, or HIGH
should be selected. Thermal triggering on 3A-P heads is applied when:

The wavelength is outside the range of the photodiode, i.e. outside of
0.19 - 1.064pm.

You are measuring the energy of a shuttered pulse of a continuous
laser. In this case, the peak power is too low to trigger the photodiode.

The instrument fails to trigger on the OPTICAL setting.

When using the optical trigger, the instrument should be able to
measure down to 0.1 - 0.2 mJ, depending on the wavelength. When
using the thermal trigger (LOW, MED, or HIGH), do not attempt to
measure less than about 1mJ.
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Optimizing the Readings

StarLab can be optimized to achieve the most accurate and efficient results. This
section describes the most commonly used optimizations: offset, zeroing the
instrument, and setting line frequency.

Applying an Offset

When there is thermal background in the environment, thermopile heads may
show a non-zero power reading, even when there is no laser. For example, the
display reads 0.1 Watts when the laser is blocked, and 20.5 Watts when laser
power is applied. In this case, the true power is 20.5 - 0.1 = 20.4 Watts. To
subtract the background, apply an offset while the laser is blocked. The display
will now read zero, and the 0.1 Watt background will be subtracted from all
subsequent readings. The laser power reading will be 20.4 Watts.

To apply an Offset:

1. Click | misst | in the Graph Configuration Area. The Offset button
toggles to Offset On when the Offset is activated. The Offset value is
displayed under the main measurement reading in the Numeric Display
Area.

To cancel the Offset:

1. Click [Offetdn | in the Graph Configuration Area. The Offset value is
cancelled.

IZ="Note: If you suspect that the instrument has a permanent zero offset,
disconnect the head while the head is in power measurement mode. If
StarLab still shows a similar reading even when the head is not
connected, zero the instrument. For information on zeroing the
instrument, refer to Zeroing the Instrument on page 4-37.

Zeroing the Instrument

In the USBI, Pulsar and Quasar, all adjustments, including zeroing internal
circuits, are performed from the software. This ensures simple and accurate
realignment. For best performance, it is recommended to zero the instrument
frequently.

For the USBI instrument:

With thermopile heads, it is necessary to zero the instrument with no head
attached, and then repeat with the head attached.

With photodiode heads it is only necessary to zero with the head attached.

For the Pulsar and Quasar instruments:
With all heads, it is only necessary to zero the instrument with the head attached.

To zero the USBI instrument with NO head attached:

1. Start up the instrument with no head attached: unplug the USB cable,
disconnect the head, and replace the USB cable.
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2. Check that the instrument is not in an electrically noisy environment and is
undisturbed.

3. When started with no head attached, the StarLab Head Disconnected
dialog box appears.
4. Press Zeroing. The Zeroing Instrument dialog box appears.

Lay head with the absarber face dawn on the table
until end af zeroing process.

Press Start to Zero

Figure 4-6 Zeroing Instrument Dialog Box
5. Press Start. The zeroing begins.

6. Once zeroing is complete, press Save to save the zeroing.

To zero the instrument with a head attached:

1. Start up the instrument with head attached.

2. From the head control screen, click the right mouse button and select
Zeroing from the pop-up menu, OR open the Functions menu and select
Zeroing. The Zeroing Instrument dialog box appears (figure 4-6 above)

3. Press Start. The zeroing begins.

4. Once zeroing is complete, press Save to save the zeroing.

Setting Line Frequency

You can use the line frequency feature to remove interference caused by AC
electricity in the room. The USBI, Pulsar and Quasar are factory set for 50Hz. If
your country uses 60Hz, you must reset the line frequency.

To set line frequency:

1. Click the right mouse button and select Line Frequency from the pop-up
menu.

OR

Open the Functions menu and select Line Frequency.

2. From the expanded menu, check one of the following options:

e 50Hz - If you are in Europe.

e 60Hz — If you are in the United States or Japan.

The line frequency is set.
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Calibration Factors

StarLab allows you to adjust power calibration factors, configure the response
factor and adjust energy calibration factors.

A Warning: Adjusting the calibration factor makes a permanent change in the head.
It is strongly recommended that before making any change to the factor,
the original factory setting is recorded separately. This will make it
easier to restore the value to its original setting later if needed.

Adjusting Power Calibration Factors

The absorption of the various Ophir thermal absorbers can vary from disc to disc.
Therefore, all Ophir absorbers are individually calibrated against NIST traceable
standards. Ophir heads are individually laser-calibrated at several wavelengths,
against a NIST calibrated standard meter. For more information on Ophir head
calibration and traceability, refer to Appendix B — Calibration, Traceability, and
Recalibration.

StarLab offers two types of calibration:

e Overall Calibration — Changes the calibration at all wavelengths at
once. Use Overall Calibration if your head is equipped with the Ophir
CAL resistor. For more information on the Ophir CAL resistor, refer to
Appendix B — Calibration, Traceability, and Recalibration.

e Laser Specific Calibration — Changes the calibration at one specific
laser wavelength. Use Laser Specific Calibration, unless your head is
equipped with the Ophir CAL resistor.

To adjust the power calibration factor:
1. Click the right mouse button and select Calibrate from the pop-up menu.

OR

Open the Functions menu and select Calibrate. The Adjust Calibration
Factors dialog box appears.

Adjust Calibration Factors [ x|
Original Adjusted
Measurement: 0.000n Meazsurement: 0.000mk
Oweral Sensitivity: 8. 2880e-004 AAN Overall Sensitiviby: 8. 2880e-004 A0
Laser Factor: 0.0312 Laser Factor: 0.0312
Current wavelength: »>800
— Dwerall Power Calibration Factor
1.0000
DA [l | 20
i~ Lazer Specific Factor
0oz
o 4] | 209
p— | R

Figure 4-7 Adjust Calibration Factors Dialog Box
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The Original area displays the original Measurement, Overall Sensitivity
and Laser Factor fields. The Current wavelength is displayed beneath the
Original area.

2. Use the Overall Power Calibration Factor scroll bar to attain an accurate
reading in the Overall Sensitivity field in the Adjusted area.

OR

Enter the desired factor into the text box above the scroll bar.

I’ Note: Adjusting the overall power calibration factor effects both the
Measurement and the Overall Sensitivity values.

3. Use the Laser Specific Factor scroll bar to attain an accurate reading in
the Overall Sensitivity and Laser Factor fields in the Adjusted area.

OR

Enter the desired factor into the text box above the scroll bar.

I'="Note: Adjusting the Laser Specific Factor effects both the Measurement and
the Laser Factor values.

4. Click Save to save the adjustment for the active channel.

Configuring the Response Factor

The response factor feature finds the optimum response time to enable an
accurate reading as quickly as possible, while minimizing the risk of overshoot,
(the erroneous reporting of readings above 100% of the full scale). Response
factor adjustment is only possible when the head is in power mode.

To set the response factor:
1. Click the right mouse button and select Response from the pop-up menu.

OR

Open the Functions menu and select Response. The Response Factor dialog
box appears.
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Apply constant power and press 'Scale’.
Actual Measurement: 0000w Mot Scaled
00 L - L L L f oo oo
L
Response Factor
1.0000
0 4 1 | 20
SeEe | Fieat | SaEE | Cancel |

Figure 4-8 Response Factor Dialog Box

2. Use the scroll bar to adjust the response factor in the Response Factor
area.

Apply constant power to the thermopile head until the graph stabilizes.
Click Scale.

Block the laser for several moments to allow the head to cool down.
Click Ready.

Unblock the thermopile head.

© N o 0 B~ ©w

Take a second reading.

Adjusting Energy Calibration Factors

Both power and energy readings are equally affected by changes in the
absorption and/or sensitivity of the thermal disc. Therefore, changing power
calibration changes energy calibration proportionately. In addition, adjusting the
response time of the head can also affect energy calibration. For this reason,
provisions are made to adjust energy calibration without affecting power
calibration.

To adjust the energy calibration factor:
1. Click the right mouse button and select Calibrate from the pop-up menu.

OR

Open the Functions menu and select Calibrate. The Adjust Calibration
Factor dialog box appears.
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Adjust Calibration Factor E
Original Adjusted
Meazurement; 0.000 Measurement: 0.000
Calibration Factor: 1.0000 Calibration Factor: 7.0000

Current wavelength: >800

1.0000

o 4 1 | 20

|'Enalgy Calibration Factar

Save | i Cancel

Figure 4-9 Adjust Calibration Factor Dialog Box

2. The Original area displays the original Measurement and Calibration
Factor. The Current wavelength is displayed beneath the Original area.

3. Use the scroll bar to adjust the Energy Calibration Factor to attain an
accurate reading in the Calibration Factor field in the Adjusted area.

4. Click Save to save the adjustment for the active channel.

Additional Graphical Display Options

StarLab enables you to configure and display readings in dBm scale and how to
configure and apply normalization.

Displaying Readings in dBm Scale

To display readings in dBm scale for a thermopile head, refer to Displaying
Readings in dBm Scale in Chapter 5 — Measuring with the Photodiode Head.

Applying Normalization

To apply normalization for a thermopile head, refer to Applying Normalization in
Chapter 5 — Measuring with the Photodiode Head.
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Chapter 5 — Measuring with the
Photodiode Head

This chapter provides an overview of photodiode heads and instructions for
taking measurements with the photodiode head. Topics include:

e Overview of Photodiode Heads

e Configuring Measurement Settings
e Optimizing the Readings

e Adjusting Calibration Factors

e Additional Graphical Display Options

Overview of Photodiode Heads

When a photon source, such as a laser, is directed at a photodiode head, a current
is created proportional to the light intensity and dependent on the wavelength.

Ophir photodiode heads have a unique dual detector head containing two
identical detectors, connected back to back. When a uniform signal, such as
background room light, falls on the detector head, the signal from the two
detectors cancels.

Conversely, when a laser beam falls on the head, it illuminates the first detector
only and is detected. In this way, the head subtracts most of the background
while still detecting the desired signal. In general, 98% of the background signal
is eliminated. This means that the detector can be used in ordinary laboratory
lighting conditions.

The instrument amplifies this signal and indicates the power level received by
the head. Due to the superior circuitry of the Ophir instruments, the noise level is
very low, and Ophir photodiode heads have a large dynamic range, from pico
Watts to Watts.

Since many low power lasers have powers ranging from 5 to 30mw, and most
photodiode detectors saturate at about 2mW, Ophir photodiode heads have a
built in filter to allow the head to measure up to 30mW or more without
saturation. When the additional filter is applied, the maximum power can range
from 300mW to 3W. Photodiode heads saturate when the output current exceeds
1.3mA so the exact maximum power depends on the sensitivity of the detector at
the wavelength used. For a more detailed description of the principles of
operation of Ophir thermopile heads, refer to the Ophir Optronics catalog,
available for download from http://www.ophiropt.com.
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Configuring Measurement Settings

If you are planning to repeat similar measurements, you can configure the
settings for each individual head, and save them to the instrument. The saved
settings become the default configuration for that channel, and are displayed
every time the channel is opened.

The following sections describe how to configure measurement settings for
photodiode heads and how to save them as the default configuration for that
channel. Configuration settings include: configuring laser wavelengths, range,
average readings, and inserting/removing the filter.

Configuring Laser Wavelengths

Photodiode heads have a different sensitivity at different wavelengths. Moreover,
the filters used in the head have a different transmission at different wavelengths.
When you choose the correct laser wavelength, the correction factor for that
wavelength is automatically introduced.

You can select which laser wavelength to work with from an editable drop down
list. You can configure a maximum of six wavelengths to appear in the drop
down list, to simplify changing from one laser wavelength to another. Laser
wavelengths can also be modified or removed.

To select the laser wavelength:

1. Select the laser wavelength from the Wavelength drop down list in the
Measurement Parameters Area.

‘wiavelenath -

Figure 5-1 Wavelength Drop Down List
To add a laser wavelength:

1. Select Add from the Wavelength drop down list in the Measurement
Parameters Area. The Set Favorite Wavelength dialog box appears.

I'Z"Note: Add is only available if less than 6 wavelengths are listed in the
Wavelength drop down list.
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Set Favorite Wavelength (%]

Set Wavelength
I nm
om 4| | 1100nm

[k Cancel |

Figure 5-2 Set Favorite Wavelength Dialog Box

2. Enter the wavelength in the text box in the Set Wavelength area.
OR
Use the scroll bar or arrows to configure the new wavelength.

3. Click OK to save the new wavelength and close the dialog box. The new
wavelength appears in the Wavelength drop down list.

To modify laser wavelengths:

1. Select Modify from the Wavelength drop down list in the Measurement
Parameters Area. The Modify Favorite Wavelength dialog box appears,
displaying the laser wavelength you wish to modify in the text box in the
Modify Wavelength area.

Modify Favorite Wavelength (%]
odify ‘W avelength
705 i
om 4] il | 1100nm
Ok I Cancel |

Figure 5-3 Modify Favorite Wavelength Dialog Box

2. Select the wavelength in the text box in the Modify Wavelength area and

enter the desired wavelength.

OR

Use the scroll bar or the arrows to modify the wavelength.

3. Click OK to save the modification and close the dialog box. The modified

wavelength appears in the Wavelength drop down list.
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To remove laser wavelengths:

1. Select Remove from the Wavelength drop down list in the Measurement
Parameters Area. The Remove Favorite Wavelength dialog box appears,
displaying the wavelengths listed in the Laser Wavelength drop down

list.
Remove Favorite Wavelength x|
Select wavelength within the list and press Remove
[=EE) H Femove I
430
131530 Cancel |

Figure 5-4 Remove Favorite Wavelength Dialog Box

IZ&"Note: Remove is only available if more than 1 wavelength is listed in the
Wavelength drop down list.

2. Select the wavelength you wish to remove. You can only remove one
wavelength at a time.

3. Click Remove to remove the selected wavelength and close the dialog
box. The removed wavelength no longer appears on the Wavelength drop
down list.

Filter Settings

The photodiode head is equipped with an optional filter that allows it to measure
up to 300mW or more without saturating the detector. The exact maximum
power is reached when the reading reaches full scale, or when the output current
from the head reaches 1.3mA, whichever comes first. You can work with or
without the filter, depending on which powers you wish to measure.

To configure the instrument to measure when the filter is inserted:

1. Select In from the Filter drop down list in the Measurement Parameters
Area.

Filter Im v[

Figure 5-5 Filter Drop Down List

To configure the instrument to measure when the filter is removed:

1. Select Out from the Filter drop down list in the Measurement Parameters
Avrea.

=" Note: Make sure to physically insert or remove the filter, according to the
filter setting selected. Failure to do so will result in erroneous
readings.
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Selecting the Range

To configure the range for a photodiode head, refer to Selecting the Range in
Chapter 4 — Measuring with the Thermopile Head.

Averaging the Measurements

To configure an average reading for a photodiode head, refer to Averaging the
Measurements in Chapter 4 — Measuring with the Thermopile Head.

Optimizing the Readings

StarLab can be optimized to achieve the most accurate and efficient results. This
section describes the optimization settings available for the photodiode head:
applying an offset, zeroing the instrument, and setting line frequency.

Applying an Offset

Ophir’s unique dual-detector heads detect and subtract 98% of background light.
The residual background signal can be removed using the Offset feature. The
Offset feature subtracts background light from the signal.

For example, the display reads 0.1 pW when the laser is blocked, and 20.5 pwW
when laser power is applied. In this case, the true power is 20.5 - 0.1 = 20.4 pW.
To subtract the background, apply an offset while the laser is blocked. The
display will now read zero, and the 0.1 pW background will be subtracted from
all subsequent readings. The laser power reading will be 20.4 pW.

To apply an offset:

1. Click | miset | in the Graph Configuration Area. The Offset button
toggles to Offset On when the Offset is activated.

The Offset value is displayed under the main measurement reading in the
Numeric Display Area.

To cancel the offset:

1. Click _Df=t0n | in the Graph Configuration Area. The Offset value is
cancelled.

ICE"Note: If you suspect that the instrument has a permanent zero offset,
disconnect the head while the head is in power measurement mode. If
the instrument still shows a similar reading even when the head is not
connected, zero the instrument. For information on zeroing the
instrument, refer to Zeroing the Instrument in Chapter 4 — Measuring
with the Thermopile Head.
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Zeroing the Instrument

To zero the instrument for a photodiode head, refer to Zeroing the Instrument in
Chapter 4 — Measuring with the Thermopile Head.

IZ="Note: When zeroing the instrument for photodiode heads, it is unnecessary to
disconnect the head. Turn the laser off instead, and cover the head.

Setting Line Frequency

To set the line frequency for a photodiode head, refer to Setting Line Frequency
in Chapter 4 — Measuring with the Thermopile Head.

Adjusting Calibration Factors

A Warning: Adjusting the calibration factor makes a permanent change in the head.
It is strongly recommended that before making any change to the factor,
the original factory setting is recorded separately. This will make it
easier to restore the value to its original setting later if needed

Photodiode detectors are inherently very linear but do vary broadly in sensitivity
from wavelength to wavelength. In addition, Ophir PD300 models are equipped
with both a built in and a removable filter to enable measurement of higher
powers without detector saturation. The transmission of these filters depends on
wavelength. The PD300 has a built in calibration adjustment for wavelength. For
more information on the PD300 built in calibration adjustment, refer to
Appendix B — Calibration, Traceability, and Recalibration. The user cannot
recalibrate the whole calibration curve, but can adjust the overall calibration,
which in turn adjusts all wavelengths proportionately.

To adjust the power calibration factor:
1. Click the right mouse button and select Calibrate from the pop-up menu.

OR

Open the Functions menu and select Calibrate. The Adjust Calibration
Factor dialog box appears.
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Adjust Calibration Factor m
Original Adjusted
Measurement: 1.000p4 Measurement: 1.000g4
Calibration Factor: 0.9505 Calibration Factor: 0.9505

Current wawvelength: 1561

Calibration Factar

o 4l

Save I Cancel |

Figure 5-6 Adjust Calibration Factor Dialog Box

The Original area displays the original Measurement and Calibration
Factor. The Current wavelength is displayed beneath the Original area.

2. Use the Calibration Factor scroll bar to attain an accurate reading in the
Calibration Factor field in the Adjusted area.

OR

Enter the desired factor into the text box above the scroll bar.

I'="Note: Adjusting the Calibration Factor changes the calibration of all
wavelengths by the same factor.

3. Click Save to save the adjustment for the active channel.

Additional Graphical Display Options

StarLab allows you to configure and display readings in dBm scale, and allows
you to configure and apply normalization.

Displaying Readings in dBm Scale

StarLab allows measurements to be made in units of dBm, which are
measurements in a logarithmic scale. dBm units are defined as: 10 x log (reading
in mW). At 1ImW the reading will be 0dBm, at 10mW it will be 10dBm, and at
100mW it will be 20dBm, etc.

StarLab User Guide 49



Chapter 5 — Measuring with the Photodiode Head Additional Graphical Display Options

To display readings in dBm scale:

1. Select dBm from the Display drop down list in the Graph Configuration
Area. The Graph Limits field modifies to reflect the selection, as shown in

Figure 5-7.

Dizplay - Graph Limits
Min¥alue ~——}—— -900dBm
Average |3 = vl
MaxWalue ———F— 500dEm

Offzet
dB Dffzet

Tirme Period [hh:mm:ss] 00 aa: 30 —

Figure 5-7 Graph Configuration Area

2. In the Graph Configuration Area, use the Min Value and Max Value
pointers to select the minimum and maximum dBm values.

The values you select are automatically displayed on the graph in the Display
Area, as shown in Figure 5-8
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Figure 5-8 Photodiode Window Display Area in dBm Scale

Applying a dB Offset

To apply a dB offset:

3. Click _®0fset_| i the Graph Configuration Area. The dB Offset button
toggles to dB Offset On when the Offset is activated.

The dB Offset value is displayed under the main measurement reading in the
Numeric Display Area.

To cancel the dB Offset:

1. Click in the Graph Configuration Area. The dB Offset value is
cancelled.
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Applying Normalization

StarLab enables you to view photodiode readings in relation to a configurable
baseline.

To apply normalization:

1. Select Normalized from the Display drop down list in the Graph
Configuration Area. The Graph Limits field modifies to reflect the
selection, as shown in Figure 5-9.

Dizplay Im vl Graph Limits
100% &0 20% 102 B 2% 1y Momalize against reference:
Awerage |3 EEC Vl I ' i .\' ' i 1 250.0 m
Offzet | I
Time Period (hb:mm:ss] IDD -00: 30 :l Apply Reference I

Figure 5-9 Apply Normalization Dialog Box

2. In the Graph Configuration Area, scroll the pointer to select the graph
limits expressed as a percentage of the reference value. For example, if
you want the graph to display +20% around the present value, choose
20%.

3. Inthe Normalize against reference field, enter the normalization
reference value and select the power scale from the drop down list. If no
reference value is selected, StarLab uses the last power measured as its
reference value.

4. Click Apply Reference to save and apply the settings to the Display Area.
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Pyroelectric and PD10 Heads

This chapter provides an overview of pyroelectric and PD10 heads and
instructions for taking measurements with these heads. Topics include:

e Overview of Pyroelectric and PD10 Heads
e Configuring Measurement Settings

e Optimizing the Readings

e Measuring the Total Energy Exposure

e Adjusting Calibration Factors

e Additional Graphical Display Options

Overview of Pyroelectric and PD10 Heads

Ophir pyroelectric heads measure both frequency and energy of pulsed lasers.
When a pulsed heat source, such as a laser, is directed at the detector, a
temperature gradient is created across the pyroelectric crystal mounted in the
head. An electric charge is produced, which is proportional to the energy
absorbed. The detector head has sophisticated circuitry unique to Ophir
(patented) that determines the baseline before the pulse is received, measures the
voltage after a pre-determined interval, amplifies it, and holds it for a pre-
determined time.

Due to this innovative circuitry, Ophir pyroelectric heads can measure very long
pulses as well as short ones; low energies as well as high energies. They can also
measure at higher repetition rates than was possible before.

The device to which the head is connected converts this signal to a digital value
and indicates the energy received by the head, as well as the frequency at which
the laser is pulsing. Using the energy and frequency information, the StarLab
application is also able to display average power.

Ophir PD10 heads differ from pyroelectric heads in that their detector is a
photodiode instead of a pyroelectric crystal. They use a similar circuit to the
pyroelectric heads and offer similar functionality. Therefore, throughout this
guide, they are included in the generic term "pyroelectric” when referring to
software and control functions, even when this is not stated explicitly.
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A Warning: Before using the head for frequency or energy measurements, make sure
that your laser power, energy, and energy density do not exceed the
head ratings listed in the specifications table for the specific head.
Otherwise, you may damage the absorber. Refer to the Ophir Laser
Power/Energy Measurement, at www.ophiropt.com, for full details on
each head.

A test slide is provided with each pyroelectric head, which contains the
same coating as the pyroelectric detector. (You can obtain additional
slides from your supplier.) Use this slide to test the damage threshold of
your laser pulses. If the laser pulses damage the slide, either enlarge
the beam or lower the laser energy until no damage is detected.

To measure pyroelectric energies properly, it is important that the head
is not grounded to the optical bench. Make sure that the head is isolated
electrically from the ground. Each pyroelectric head is supplied with an
insulating mounting post for this purpose.

Configuring Measurement Settings

If you are planning to repeat similar measurements, you can configure the
settings for each individual head, and save them to the USBI, Pulsar or Quasar
device. The saved settings become the default configuration for that channel, and
are displayed every time the channel is opened.

The following sections describe how to select the measurement mode, how to
configure measurement settings for pyroelectric heads and how to save them as
the default configuration for that channel. The measurement setting fields differ
for frequency and energy modes. Measurement settings include: laser
wavelength, power range, diffuser, pulse width, and average reading. In addition
to these measurement settings, the Pulsar device includes an external trigger.

Selecting the Measurement Mode

To select the measurement mode:

1. Select Power or Energy from the Mode drop down list in the
Measurement Parameters Area. The pyroelectric screen fields displayed
depend on the mode selected.

Mode

b d
Power

Figure 6-1 Mode Drop Down List
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Configuring Laser Wavelengths

Metallic and PD10 Heads

For metallic and PD10 heads, the absorption of the detector coating varies
somewhat according to wavelength. The correction curve for the absorber is
stored in the head EEROM. This correction curve ensures that the power reading
is correct at all laser wavelengths.

To configure laser wavelengths, refer to Configuring Laser Wavelengths in
Chapter 5 — Measuring with the Photodiode Head.

Broadband (BB) Heads

Broadband (BB) heads have less variation according to wavelength. For
broadband heads, fixed wavelength ranges are provided, similar to thermopile
heads.

To configure laser wavelengths, refer to Selecting the Laser Wavelength in
Chapter 4 — Measuring with the Thermopile Head.

Selecting the Range

Pyroelectric heads cover a wide range of energies (from tens of nanojoules to
tens of joules) depending on the type of head in use. In order to provide accuracy
throughout the range, the electronics of the head must be configured to work in a
range that is most suited to your needs.

To configure the range when you know the approximate range of the
expected readings:

1. Select the range from the Range drop down list in the Measurement
Parameters Area. The instrument will configure itself according to the
selected range.

Range 500 .

Figure 6-2 Range Drop Down List

A Warning: While measuring pulsing lasers, an erroneous energy reading will
result if the energy range is not set up correctly.
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Using a Diffuser

You can add a diffuser to some pyroelectric heads. A diffuser enables the energy
ranges to reach very high levels. When using a head that can have a diffuser,
configure the diffuser setting in the Measurement Parameters Area.

To select whether a diffuser is in use:

1. Select whether a diffuser is in use (In) or not in use (Out) from the
Diffuser drop down list in the Measurement Parameters Area.

Diffuzer

Figure 6-3 Diffuser Drop Down List

When you change this setting, a dialog box appears reminding you to either
insert or remove the diffuser.

IZ="Note: For heads that are not equipped with a diffuser, this setting is
unavailable, and the heads are configured to measure in Diffuser Out
mode.

Selecting the Pulse Width

Some pyroelectric heads can be configured to measure long as well as short
pulses. To accomplish this, the user must configure the head for long laser pulses
or short pulses.

L5 Note: If the pulse length is incorrectly set to the short setting for pulses
longer than that value, the reading will be erroneously low. If it is set
to the longer setting for short pulses, the reading will be correct, but
noisier.

To select a pulse width:

1. Select the pulse width from the Pulse Width drop down list in the
Measurement Parameters Area.

PulseWidth |1ms =]

Figure 6-4 Pulse Width Drop Down List

=" Note: For heads with only one pulse width setting, the Pulse Width Drop
Down list is unavailable and the head is configured to measure in its
correct mode.
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Averaging the Measurements (Power Mode Only)

The StarLab application automatically refines your readings and applies a
moving average. For pyroelectric heads, the StarLab application averages the
number display, not the graph display.

I'="Note: You can use the Moving Average feature only while working in Power
mode. In Energy Mode, average measurements are displayed in the
Statistics Area only.

When you activate the StarLab application’s average mode, it displays the
average of the readings spanning from the last time average mode was activated,
to the present. Once the time period of the average is reached, the average
becomes a running average, spanning the average period backwards in time. For
example, if the average period is 30 seconds, at 15 seconds, the average is over
15 seconds; at 30 seconds, the average is over 30 seconds; at 5 minutes, it is over
the period from 4 minutes and 30 seconds to 5 minutes (30 seconds back from
the present).

To select an average period:

1. Select the average in seconds from the Average drop down list in the
Graph Configuration Area.

Average I[ﬂm vl

Figure 6-5 Average Drop Down List
Disabling Averaging
You can disable averaging from the Average drop down list.

To disable averaging:

1. Select None from the Average drop down list in the Graph Configuration
Area.

Controlling the External Trigger
You can control the use of the external trigger by turning the external trigger on

or off. For more information on using the External Trigger, refer to Chapter 7 —
External Triggers and Missing Pulses.

I'E"Note: The External Trigger is only available for use with the Pulsar device.
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To turn the external trigger on:

1. Select On from the External Trigger drop down list in the Measurement
Parameters Area.

Ext.Trigger |On 'I

CIff

Figure 6-6 External Trigger Drop Down List

The external trigger is turned on.

To disable the external trigger:

1. Select Off from the External Trigger drop down list in the Measurement
Parameters Area. The external trigger is disabled.

IZ="Note: In situations where External Trigger control cannot be used for a
specific head channel, the drop-down control is disabled.

Optimizing the Readings

The StarLab application can be optimized to achieve the most accurate and
efficient results. This section describes the most commonly used optimization of
zeroing the instrument with the head connected.

Zeroing the Instrument

Unlike thermopile and photodiode heads, pyroelectric readings are slightly
dependant on the instrument. Therefore, for the most accurate pyroelectric
energy measurements, it is necessary to zero the head against the instrument with
which it is being used. After this is done, the head is conditioned to work with
that specific instrument. It is not necessary repeat this procedure unless the head
will be used with a different instrument, or with a Laserstar. If this procedure is
not performed, errors of up to approximately 2% may occur.

IZ&"Note: For pyroelectric, it is necessary to leave the head connected when
zeroing the instrument.

To zero the instrument:
1. Turn off the laser.

2. Check that the instrument is not in an electrically noisy environment and is
undisturbed.

3. Click the right mouse button and select Zeroing from the pop-up menu.

OR

Open the Functions menu and select Zeroing. The Zeroing Instrument
dialog box appears.
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Zeroing Instrument E

Turn off lazer before zering.
Mate: zeraing takes about 5 zeconds.

Press Start to Zera.

Save | E it |

Figure 6-7 Zeroing Instrument Dialog Box
4. Press Start. The zeroing begins.

5. Once zeroing is complete, press Save to save the zeroing.

Measuring the Total Energy Exposure

For pyroelectric heads, the StarLab application has the ability to sum the total
energy of a number of pulses over a given time period or number of pulses. This
returns the total energy exposure over the selected period. For example, if the
laser is pulsing at 30 times per second, at 1mJ per pulse, and you measure the
exposure over 20 seconds, then the total exposure is 30 x 1 x 20 = 600mJ.

I'E"Note: The maximum exposure measurement time is one hour.

IZ&"Note: StarLab software version 1.00 does not support exposure with the
Pulsar or Quasar devices.

To measure the total exposure:
1. Click the right mouse button and select Exposure from the pop-up menu.

OR

Open the Functions menu and select Exposure. The Exposure Screen dialog
box appears.

Exposure meazurement will stop after 0 hours 10 minutez and 0 seconds
0 [ 0 0 J
Pulses Measured: 0 Elapsed time: 00:00:00:0
Start »> | Setup |

Figure 6-8 Exposure Screen Dialog Box
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2. To configure when to stop taking exposure measurements, click Setup.
The Exposure Setup dialog box appears.

Exposure Setup B
& Stop after Time Out [maxrum one hourk IEIEI. 10:00 = Cancel |
Pulses
" Stop after Pulses I'IDUD

™ Stop when Energy is reached I IJ 'I

= Manual Stop

Figure 6-9 Exposure Setup Dialog Box

3. Perform one of the following:

e Select Stop after Time Out, and type the stop time in the text box.

e Select Stop after Pulses, and type the number of pulses in the text
box.

e Select Stop when Energy is reached, type the amount in the text box,
and then select the unit from the drop down list.

e Select Manual Stop to continue measuring the exposure until you
press Stop.

4. Click OK. The Exposure Setup dialog box closes.

5. Click Start. For all modes except Manual Stop, the progress bar shows the
continuing progress of the exposure measurements.

6. To stop the exposure measurements, click Stop, or wait for the exposure
period to complete.

7. Click Close to close the Exposure Screen dialog box.

Adjusting Calibration Factors

A Warning: Adjusting the calibration factor makes a permanent change in the head.
It is strongly recommended that before making any change to the factor,
the original factory setting is recorded separately. This will make it
easier to restore the value to its original setting later if needed.

The sensitivity of the various Ophir pyroelectric sensors varies from one to
another, as well as with wavelengths. Therefore, Ophir pyroelectric detectors are
individually calibrated against NIST traceable standards. In addition, the
calibration is corrected in the devices for different wavelengths. For more
information on calibration, refer to Appendix B — Calibration, Traceability, and
Recalibration.
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IC5"Note: For metallic heads, when the calibration is changed at one laser
wavelength, the overall calibration of all other wavelengths changes
proportionately. For broadband heads, there is an option to adjust the
calibration factor for all wavelengths or only for a selected
wavelength.

To adjust the energy calibration factor:
1. Click the right mouse button and select Calibrate from the pop-up menu.

OR

Open the Functions menu and select Calibrate. The Adjust Calibration
Factor dialog box appears.

Adjust Calibration Factor BE=
Qriginal Adusted
Measurement: 0.000m. Measurement: 0.000m)
Calibration Factor: 1.0000 Calibration Factar: 1.0000

Current wavelength: 1064

Calibration Factar
1.0000]
o A 1 ] 20

Save I Cancel |

Figure 6-10 Adjust Calibration Factor Dialog Box — Metallic Head

Adjust Calibration Factors [ %]
Qriginal Adusted
Measurement; 0000w Measurement; 0.000mkw
Overall Calibration Factor: 1.0000 Overal Calibration Factor: 1.0000
Laser Factor: 0.7933 Lazer Factor: 0.7933

Current wavelength: 106D

-~ Overall Calibration Factor

1.0000}

o0+ 1 | 20
i~ Laser Specific Factor
0.7933
0 oA 1 | 153

Eave | Cancel |

Figure 6-11 Adjust Calibration Factor Dialog Box — Broadband Head

The Original area displays the original Measurement and Calibration
Factor. The Current wavelength is displayed beneath the Original area.

2. Use the Calibration Factor scroll bar to attain an accurate reading in the
Calibration Factor field in the Adjusted area.

OR
Enter the desired factor into the text box above the scroll bar.

3. Click Save to save the adjustment for the active channel.
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Additional Graphical Display Options

The StarLab application enables you to configure and display readings in dBm
scale and enables you to configure and apply normalization.

Displaying Readings in dBm Scale

To display readings in dBm scale for a pyroelectric head, refer to Displaying
Readings in dBm Scale in Chapter 5 — Measuring with the Photodiode Head.

IZZ"Note: You can only display reading in dBm scale while working in Power
mode. This option is not available while working in Energy Mode.

Applying Normalization

To apply normalization for a pyroelectric head, refer to Applying Normalization
in Chapter 5 — Measuring with the Photodiode Head.

[@_:Note: You can only apply normalization for a pyroelectric head while
working in Power mode. This option is not available while working in

Energy Mode-
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Chapter 7 — External Triggers and
Missing Pulses

This chapter provides an overview and instructions for working with External
Triggers and Missing Pulses. These are supported only by the Pulsar device.

Topics in this chapter include:

e Overview of the External Trigger

e Hardware Considerations

e Configuring the External Trigger Settings
e Using the External Trigger for Input Mode
e Using the External Trigger in Output Mode

Overview of the External Trigger

The Pulsar device includes an External Trigger BNC connector, which can be
used as an external trigger input or output when using energy detectors
(pyroelectric or PD10 heads).

When configured as an input, a signal can be connected from the sync output of
a laser or laser-system to the BNC connector. It can be used to detect and log
missing pulses, or to lock out and ignore specific pulses or groups of pulses that
are not interesting.

When configured as an output, the signal can be used to trigger external
circuitry in sync with pulses on the head detector.

Hardware Considerations

The External Trigger input characteristics:

e Can be driven by any digital signal, TTL or CMQS, 3.3v or 5v logic.
e Can tolerate input voltages between 10v and -10v.
e A voltage is considered high when it is 2.4v or greater.

e A voltage is considered low when it is 0.6v or smaller.
The External Trigger output characteristics:

e Drives ~3.3v high level.

e Drives ~0v low level.
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Configuring the External Trigger Settings

To configure the External Trigger Mode setting:
1. Click the External Trigger icon _
Or

Select Functions from the main menu and from the sub-menu select Trigger
Configuration.

Or

Right click anywhere on the screen, and select Trigger Configuration from
the pop-up menu. The Trigger Configuration window appears.

Trigger Configuration - Pulsar FU1.19 (s/n 5[

Trigger Configuration

Mode Window Time {us)
Rising Edge =] J_ [ 100

Falling Edge
High Lewel

Lo Lewvel I Cancel |
Cubput Active High

QOukpuk Ackive Low

Figure 7-1 Trigger Configuration Window
2. Select the desired setting from the Mode drop-down.

3. Click Save. The External Trigger settings are configured.

Configuring the External Trigger Window Time

You can configure the window time for the External Trigger when using the
Rising Edge or Falling Edge Trigger Configuration modes only.

Choosing the Window Time setting:

¢ Adjust the window time to be larger than the expected delay time
between the laser pulse and the trigger signal (the trigger can be before
or after the laser).

e The window time setting should be less than the laser period ("1/F",
where 'F' refers to the laser frequency).

Refer to Table 7-1 and Figure 7-2 for more information on the Window Time.
To configure the Window Time setting:

1. Inthe Window Time text box, enter the desired Trigger Window time,
between 1us (0.001ms) and 65535us (65.535ms).

2. Click Save. The Window Time setting is configured.
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Using the External Trigger for Input Mode

You can set the External Trigger to use one of four available input modes: Rising

Edge, Falling Edge, High Level, or Low Level.

Table 7-1 External Trigger Input Modes

Input Mode

Description

Rising Edge

Falling Edge

High Level

Low Level

The device is sensitive to a trigger on the RISING
EDGE of the input.

The trigger is valid for a pulse arriving during a
window of time before or after the active (rising) edge
(see Figure 7-2).

The inactive (falling) edge of the signal is ignored.

Missing Pulses are recorded when an External Trigger
edge is received, but no pulse arrives within the
Window Time before or after the active edge.

Pulses are ignored if they arrive outside the Window
Time, before or after the active edge.

Multiple pulses within the Window Time are counted
as one pulse.

The device is sensitive to a trigger on the FALLING
EDGE of the input.

The trigger is valid for a pulse arriving during a
window of time before or after the active (falling) edge
(see Figure 7-2).

The inactive (rising) edge of the signal is ignored.

Missing Pulses are recorded when an External Trigger
edge is received, but no pulse arrives within the
Window Time before or after the active edge.

Pulses are ignored if they arrive outside the Window
Time, before or after the active edge.

Multiple pulses within the Window Time are counted
as one pulse.

Pulses are recorded only when the input signal is at a
HIGH LEVEL.

Any pulse arriving while the signal is high is counted.
Any pulse arriving while the signal is low is ignored.

No Missing Pulses are recorded in this mode.

Pulses are recorded only when the input signal is at a
LOW LEVEL.

Any pulse arriving while the signal is low is counted.
Any pulse arriving while the signal is high is ignored.

No Missing Pulses are recorded in this mode.

The following figure describes the External Trigger Window Time with the Rising

Edge mode selected.

Using the External Trigger for Input Mode
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External

Trigger :: - ;
Pulze must fall inside thiz | '

Trigger /ﬁ window to be recognized |

Window

,< 5 Wincowe Size setting

| (Tricger WTndDW %2 windony 3|ze setting) “Mizzing Pulss"

Laser
Pulses I | I

2 ] Mo lazer pulse given wwithin trigger windosw
Lazer Period (= 1/ Freq) ( . 4 = !

Figure 7-2 External Trigger Window Time — Rising Edge Mode

Enabling or Disabling a Channel to Work with External Trigger

Any active channel of the Pulsar can be configured to use the External Trigger,
as long as the head is pyroelectric or PD10.

To enable or disable a channel:

1. In the Measurements Parameters area, in the External Trigger drop-
down, select:

e On to enable the External Trigger.

o Off to disable the External Trigger.

teazurement Parameters ;I
tMode m
Wavelength m J
Range 200w I
Diffuzer M8, vl
Pukewidth [0 <]

Eut Trigger

Figure 7-3 Measurement Parameters — Ext. Trigger Options

The External Trigger is enabled or disabled.

I'="Note: When the External Trigger is not in use, ensure that the Ext. Trigger
drop-down is set to Off. Otherwise the application may not function

properly.

Using the External Trigger in Output Mode

In addition to the input modes described in the previous section, the External
Trigger BNC connector can be used as an output that can trigger any external
circuitry. The output is a short digital pulse (10us), which occurs whenever a
pulse is seen on the head detector.

IZ="Note: The exact timing delay between the pulse and the output signal
depends on the type of head detector being used. For metallic
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pyroelectric or PD10 heads, the delay is ~5us. For Broad Band (BB)
heads, the delay may be longer.

You can set the external trigger to one of two available output modes: Active
High or Active Low.

Table 7-2 External Trigger Output Modes

Input Mode Description

Active High e Every time a pulse arrives on the head detector the output
goes high for 10us and then returns back to low.

o The default level of the output with no pulses is low.

Active Low e Every time a pulse arrives on the head detector the output
goes low for 10us and then returns back to high.

o The default level of the output with no pulses is high.

Enabling the Active Channel for Output Control

The External Trigger mode of the device applies to all four of the device’s
channels at once. However, in output mode only one of the channels can be
configured to drive the output at once. When the External Trigger is set for one
channel, the External Trigger for all other active channels is disabled by the
software.

When first entering one of the output modes, the software automatically sets the
External Trigger to the lowest active channel, and disables the External Trigger
drop-down for all other active channels (refer to Figure 7-3). For example, if
Channels 1 and 2 are active on the Pulsar device, Channel 1’s External Trigger
drop-down is automatically set to On and the External Trigger drop-down for
channel 2 is disabled.

To enable the External Trigger Output for a different channel:

1. Select Off in the Ext. Trigger drop-down, in the Measurement Parameters
panel of whichever channel is enabled. The External Trigger drop-down
for all the channels is now active.

2. Set the Ext. Trigger drop-down to On for the channel you want to enable.
The channel is enabled.
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This chapter provides instructions for working with multiple heads and channels
from various connected devices. Topics include:

e Connecting More than One Head
e Selecting Channels

¢ Viewing the List of Active Heads
¢ Viewing Multiple Windows

Connecting More than One Head

It is possible to attach more than one Ophir head to the PC in one of two ways:
by using several single channel devices (USBI, Pulsar-1 and Quasar), or by using
multiple channel devices (Pulsar-4 and Pulsar-2).

In the case of single channel USB devices (USBI, Pulsar-1) each device connects
between one head and the PC. Multiple USB devices can be attached to the PC
by using more than one USB port. Most PCs are equipped with between 2 and 6
USB ports. However, the USB standard specifies that up to 127 devices can be
attached to one USB controller. The standard therefore defines a device called a
hub. Hubs provide ports to allow multiple devices to be attached. The USBI
device requires a hub that can provide power to downstream high-power devices.
The Pulsar-4 (and Pulsar-2 and Pulsar-1) do not require power from the hub, but
require a High Speed (USB 2.0 compliant) hub for optimum performance.

In the case of the Quasar device, a single Bluetooth radio adapter attached to the
PC can connect to at least four Quasar devices at once. Operation with more than
one radio device attached to the PC is not supported.

Using a multiple channel device (Pulsar-4 or Pulsar-2) up to four heads can be
attached to the PC using a single device. Multiple heads can also be attached
using a combination of these two methods.

Selecting Channels

The StarLab application allows you to work with multiple channels from various
devices at the same time. The devices may be connected to many types of heads
including thermopile, photodiode, pyroelectric or a combination of different head
types. In addition to being able to connect the application to numerous channels
at once, you can specify which of the connected channels you wish to view.
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To select channels:

1. If the application is not yet open, from the desktop, double-click . The

StarLab interface opens, and the Select Device(s) dialog box appears. If
more than one head is connected to the device, then a list of connected
heads will display.

OR
Click & on the toolbar.

OR

Click Select Device from the menu bar. The Select Device(s) dialog box
appears displaying a list of all the connected heads.

Select Device(s) x|
To select a devace, click in its check box
[=] Quasar Fuoelectic PET042 (2/r 347142) 051716 (2/r 23006 Guasar
E Quasar Themople FLZA0AAT [/m352874) 051,16 [3/n: 33300 6] Qusasar
Cancel
Select A1 I

Clzar &l I

Sefup Wireless
Dewicas.

Figure 8-1 Select Device(s) Dialog Box

2. Select one or more heads with which you wish to work.
OR
Click Select All to select all the channels listed.
OR

Click Clear All to uncheck all the selected channels.

3. Click OK to save the selection and close the dialog box. The StarLab
application will open a measurement window for each head selected.

4. With the Quasar, to add to the list of devices that StarLab recognizes, click
Setup Wireless Devices from the Select Devices dialog box. Refer to
section Connecting the Quasar device.
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L5~ Note: If the software of any selected device requires upgrading, the OK
button will be inactive until you have upgraded the device software.
For information on upgrading device software, refer to Upgrading the
Device’s Internal Software in Chapter 3 — Getting Started.

Viewing the List of Active Heads
You can view a list of all the currently active heads.

To view the list of active heads:

1. Click Select Device from the menu bar. The Select Device(s) dialog box
appears, see Figure 8-1. The checked heads are the active heads.

OR

Open the Window menu. The active heads are listed below the line in the
Window menu.

Viewing Multiple Windows

When working with more than one channel, you can arrange your window in
several ways to view all active channel windows simultaneously.

To view multiple channel windows simultaneously:

1. Open the Window menu and select one of the following options:

Cascade — Cascades the channel windows one on top of the other.

Tile Horizontally — Tiles the channel windows horizontally.

Tile Vertically — Tiles the channel windows vertically.

Arrange Icons — Arranges any minimized icons at the foot of the
USBI application window.

The display refreshes automatically to reflect the selection. Figure 8-2 shows
two channel windows tiled horizontally.
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Figure 8-2 Two Channel Windows Tiled Horizontally
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This chapter provides instructions for working with log files for thermopile,
photodiode, and pyroelectric heads. Topics include:

o Default Location for Log Files
e Configuring Log File Settings
e Starting and Stopping the Log
e Using Turbo Mode

¢ Adding Notes to a Log File

e Choosing the Log File Format

Default Location for Log Files

By default, Windows XP/2000 saves log files in the application software
installation directory; and Vista saves log files in Documents\StarLab (full path —
C:\Users\<user>\Documents\StarLab). If the user changes the default file
location, the system keeps the new default location even after reinstallation of a
new version of the software.

Configuring Log File Settings

This section explains how to configure log file settings. You can log just one
screen of data or you can specify the duration of the log or the number of
measurements to be taken.

Logging One Screen of Data Only

To log one screen of data:

1. Click 8=t |jn the Logging Area. The Log Settings dialog box appears.

Space Available on C: 603 MB Estimated Log File Size: 10.9 KB
File Mam:
’7 C:h . AP45209_ 071 kst Browse |
€& St after Time Ot Wuration: 10 finutes | Frtera
i T T2 i TS
[oomn s =
_ _ BT i S
Sielect Wnts (HourinrEes] i % Sample e
€5 Btan affer feasements FOlses StorzalliHeaditgs
100 [T |
' Sample 0] feyerage
0K I Cancel |

Figure 9-1 Log Settings Dialog Box — Log One Screen of Data

StarLab User Guide 71



Chapter 9 — Working with Log Files Configuring Log File Settings

2. Select Log one screen of data.

3. Click Browse and select a file location to save the log data. The log data
will be saved to the default file, as displayed in the File Name area.

IZ5"Note: For details of the default location for log files, see section Default
Location for Log Files.

4. Click OK to save the log settings.

Configuring Log Duration

To configure the log duration:

1. Click 8=t |in the Logging Area. The Log Settings dialog box appears.

Log Settings E3
Space Available on C: 611 MB Estimated Log File Size: 832 bytes
File Mame
’7 C:h. AP4E209 071 bt Browse |
(%" Stop after Time Out Duration: 10 Minutes Interval
1Min 4] | ] 100 Min b o : s
: |00 ==
Hour Iin Sec =
Select Units [Hour/MindSec] ' 5 Sample " Average
" Stop after Measurements Fols=s Store AlliEeadiis
100 [ |
% Sample (T forerage

Ok I Cancel |

Figure 9-2 Log Settings Dialog Box — Stop after Time Out
2. Select Stop after Time Out.

3. In the Stop after Time Out area, use the Select Units pointer to select the
unit of time (hours, minutes, or seconds) you wish to work with.

4. To configure the measurement interval, in the Stop after Time Out area of
the Log Settings dialog box, use your cursor to set the hours, minutes, or
seconds in the Interval field. Use the arrows to configure the measurement
Interval.

When logging power readings, a time interval can be set for measurements
configured to stop after time out. The interval determines how often a
measurement will be taken and added to the log.

5. Use the Duration scroll bar to set the log duration.
6. Select Sample to log one sample per interval.

OR
Select Average to log an average of all the readings in an interval.

7. Click Browse and select a file location to save the log data.

OR
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The log data will be saved to the default file, as displayed in the File Name
area.

8. Click OK to save the log settings.

Configuring the Number of Measurements

To configure the log to end after a specified number of pulses:

1. Click _S=te> |jn the Logging Area. The Log Settings Dialog Box

appears.
Space Available on C: 603 MB Estimated Log File Size: 2.7 KB
File Mam:
™ Log one screen of data ’7 A AP45209_07 bt Browse |
€ Stop after Time Out Wuration: 10 finutes | Frtera
I 4 2 e i s
|nn oA ==
BT i S
Selest ntsHovrindses] ' & Sample C buermne
Pulzes Store All Readings
00 4 | i
' Sample 0] feyerage
0K I Cancel |

Figure 9-3 Log Settings Dialog Box — Stop after Measurements
2. Inthe Log Settings dialog box select Stop after Measurements.

3. In the Stop after Measurements area, enter the number of pulses you want
to measure in the Pulses field.

4. In the Stop after Measurements area, drag the scroll bar to the right to set
the value. As you move the scroll bar, the heading above the bar changes
to One out of # pulses. You can choose one in 3, 10, 30, 100, 300, or
1000 pulses.

OR

Drag the scroll bar to the left. The heading above the bar changes to Store all
Readings.

5. Select Sample to log one sample per interval.

OR

Select Average to log an average of all the readings in an interval.
6. Click Browse and select a file location to save the log data.

Otherwise, the log data is be saved to the default file, as displayed in the File
Name area.

7. Click OK to save the log settings.
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Starting and Stopping the Log
This section explains how to start and stop saving data to a log file.

Starting the Log

To start the log:

1. Click | i in the Logging Area. The Start Log button toggles to
Pause and a logging progress bar appears at the bottom of the Logging
Area

IZ5"Note: No changes can be made to the settings in the Measurement
Parameters or Graph Configuration Areas for the duration of the log
process.

Pausing the Log

To pause the log:

1. Click [£ in the Logging Area. The Pause button toggles to Reset and
the logging progress bar freezes.

Stopping the Log

To stop the log:

1. Click __Beset_|in the Logging Area. StarLab will stop saving data to the
log file. The Pause button toggles to Start Log and the logging progress
bar disappears.

Using Turbo Mode

Although pyroelectric and PD10 heads can measure laser pulses fired at high
frequencies, in standard logging mode the StarLab software can measure every
pulse only when firing below a certain frequency. At higher laser frequencies,
the USBI, Pulsar and Quasar are not capable of logging every pulse, but rather
will log a sample of the measurements at a lower rate.

Therefore, the StarLab software provides a special log mode called Turbo Mode,
which allows logging every pulse up to higher pulse rates.

IZ5"Note: Turbo Mode always measures energy, even if the power mode is on.

For the exact pulse rates at which every pulse can be logged using Turbo Mode,
refer to Table 1-1 and Table 1-2. When logging in Turbo Mode the rest of the
StarLab application is unavailable.

For the USBI, Nova-Il and Vega devices, Turbo mode is available only for
metallic pyroelectric and PD10 heads configured for short pulse measurement.
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For the Pulsar devices, Turbo Mode is always for all pyroelectric and PD10
heads, and allows synchronized data logging on all channels at the same time, by
way of the micro-second resolution timestamps stored in the log files. For more
information, see Choosing the Log File Format on page 78.

IZ5"Note: For the Quasar device, Turbo Mode is not available.

To log in Turbo mode for use with the USBI, Nova-I1 or Vega device:

1. Click the right mouse button and select Turbo Mode from the pop-up
menu.

OR

Open the Functions menu and select Turbo Mode. The Turbo Mode dialog
box appears.

Turbo Mode E

Expected Lazer Frequency 1000

Expected Number of Measurements 10000
Logged to File: C:h MET987E5 18kt

Statu

¥ Turbo Logging in Progress
¥ Processing Readings
+ Finished

Figure 9-4 Turbo Mode Dialog Box

2. In the Expected Laser Frequency text box, type the expected laser
frequency to log. This step is optional, but improves logging accuracy for
some heads (for example, PE25).

3. To stop the logging at a specific number of measurements, type a number
in the Expected Number of Measurements text box. Otherwise, Turbo
logging continues until stopped manually.

4. Click Start. The Start button turns into a Stop button. If you typed a
number in the Expected Number of Measurements text box, the progress
bar shows the continuing progress of the logging.

The file name of the log appears above the Start/Stop button. The log file is
saved to the working directory of the StarLab application.

5. To stop Turbo logging, click Stop, or wait for the expected number of
measurements to be logged.

6. Click Exit to close the dialog box.
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To log in Turbo mode for use with the Pulsar device:

1. Click the right mouse button and select Turbo Mode from the pop-up
menu.

OR

Open the Functions menu and select Turbo Mode. The Turbo Mode dialog
box appears displaying the active channels.

Pulsar FU1.19 {(s/n:399912) ﬂ
¥ Head 1 Pyroelectric: PE10-Y2 (5/n:131254):

Expected Laser Frequency I
Apply to all
Expected Murmber of Pulses I LI

Logged to;

I~ niohead

Expected Laser Frequency I
Apply Eo Al
Expected Mumber of Pulses I &I

Logged to;

¥ Head 3 Pyroelectric: PESF (sfni318451)

Expected Laser Frequency

—_— Apply to &l
Expected Mumber of Pulses LI

Logged to:

¥ Head 4 Pyroelectric: PE25-YZ (5/n:317035)
Expected Laser Frequency

—_— &pply ko &l
Expected Mumber of Pulses LI

Logged ko:

—Skatus

Turbo Logging in Progress
Pracessing Readings
Finished

o |

Figure 9-5 Turbo Mode Dialog Box

2. Check one or more of the heads to which you want to apply turbo mode.
For each head:

¢ Inthe Expected Laser Frequency text box, type the expected laser
frequency to log. This step is compulsory, since it is used to calculate
the size of the data buffer.

¢ In the Expected Number of Pulses text box, type the expected or
required number of pulses that are to be logged. This step is also
compulsory.

When logging a specific number of pulses with a laser that is continuously
pulsing, the software stops automatically after ~10% more pulses than
requested are logged.
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When logging a specific number of pulses with a laser that stops after the
specific number of pulses are given, the software does not stop
automatically. When the laser has finished pulsing, stop logging
manually, by clicking Stop.

To log an indefinitely large amount of data, enter a very large number in
the text box, and stop logging manually by clicking Stop.

o Click Apply to all if you are entering the same information for all of
the heads.

3. Click Start. The Start button turns into a Stop button. The progress bar
shows the continuing progress of the logging.

The file name of the log appears above the Start/Stop button. The log file is
saved to the working directory of the StarLab application.

4. To stop Turbo logging, click Stop, or wait for the expected number of
measurements to be logged.

5. Click Exit to close the dialog box.

[@:Note: The application allocates a buffer size to collect data from all active
heads at the same time. To allow for cases where different heads have
different expected frequencies or expected numbers of pulses, and to
allow for rounding errors in calculating the buffer size, the software
sets the buffer size 10% larger than the highest expected number of
pulses. Therefore, logging stops automatically after approximately
10% more than the expected number of pulses are logged on each
channel. If the laser stops after a fixed number of pulses, the logging
does not stop automatically, but rather must be stopped manually
using the Stop button. Conversely, when using more than one head
with different frequency lasers, entering too large of a value in the
Expected Laser Frequency text box for one head can cause Turbo
Mode to exit early without logging all the required data on each
channel.

Adding Notes to a Log File

This section describes how to add your own notes to a log file.

To add notes to a log file:

1. Open the Log menu and select Notes. The Notes dialog box appears.

Add your nates ta the window below. This will be saved within the log file
oK I Cancel |

Figure 9-6 Notes Dialog Box
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2. Enter a note into the text box.

3. Click OK to add the note to the log file.

Choosing the Log File Format

Log files are stored by the StarLab application as tab-delimited text files. Two
file formats are available in the software, “Standard” and “Excel Friendly”,
which differ only in the way the timestamp is recorded in the file.

Standard Format Log Files

This is the format used in older versions of the USBI application, and is retained
in newer versions of StarLab for backwards compatibility. It is the default
option. In this format, the timestamp is recorded as hours, minutes, seconds, and
fractions of a second. For example: 12:34:56.789 (for the USBI, Nova-I1 or Vega
devices, or with the Pulsar and Quasar devices using Thermopile and Photodiode
heads), where 12 is the hours, 34 is the minutes, 56 is the seconds, and 789 is the
fraction of a second. For the Pulsar and Quasar devices using Pyroelectric and
PD10 heads, the timestamp appears as 12:34:56.789321, where 789321 is the
fraction of a second with microsecond precision.

Excel Friendly Format Log Files

This format should be used when using Excel to process data stored in the log
files. In this format, the timestamp is recorded in seconds and fractions of a
second, in a manner more suited to Excel than the Standard format. For example:
45240.789 (for the USBI, Nova-11 or Vega devices, or with the Pulsar and
Quasar devices using Thermopile and Photodiode heads) where 45240 is the
number of whole seconds (equaling 12 hours and 34 minutes), and 789 is the
fraction of a second. For the Pulsar and Quasar devices using Pyroelectric and
PD10 heads, the timestamp appears as 45240.789321, where 789321 is the
fraction of a second with microsecond precision.
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Selecting the Log File Format

1. Select Preferences from the Options menu. The Preferences dialog box
appears.

x

General Looging | Pulzar I

— Energy Log Viewer Log file format

" Show log as Histogram. * Standard Format [HH:MM:SS . microsecs)

£ Showlog as Bar Graph " ExcelFriendly Format (55, microsecs)

Murmber of Binz [Histogram]:

Kl v| 100

Meazurements per Dizplay Window (B ar Graph]:

j v| 100

[ Open Log Yiewer automatically when log finizhed

Ok, I Cancel

Figure 9-7 Preferences Dialog Box
2. Select the Logging tab.

3. Inthe Log file format area, select either Standard Format or Excel
Friendly Format.

IZ="Note: With the USBI, Nova-11 and Vega device, timestamps are stored in the
log file with millisecond precision (three decimal places after the
decimal point) and have a resolution of approximately 50ms. With the
Pulsar and Quasar devices, using a pyroelectric or PD10 head,
timestamps are stored in the log file with microsecond precision (six
decimal places after the decimal point) and have a resolution of 1us.
Using a thermopile or photodiode heads, timestamps are stored with
millisecond precision.
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Log files may be viewed graphically in the StarLab application’s Log Viewer, as
text in NotePad, or as a spreadsheet in Excel. This chapter provides explanations
and instructions for viewing log files. Topics include:

e Accessing the Log Viewer

e Understanding the Log Viewer Window

e Using the Log Viewer for Power Readings
e Using the Log Viewer for Energy Readings
e Viewing Log Files in NotePad

e Opening Log Files in Excel

Accessing the Log Viewer

To open a log file in the StarLab application’s Log Viewer:

1. Open the File menu and select Open. The Open File dialog box appears
with the StarLab folder open.

Cr— 20
Lockjrc [ 23 Stalab | - B E-

2] E175139_01.bek

1Z] E175139_02 ket

=] E175239_02_bad _first_pulss.tet
=] E175039_03 ket

1] Passee_ol et

(2] Pssi4_oe tet

E] Pssoma_oi bxt

2] Pazacasd_on ket

%] Pasiasd_e et

5] paeresd_n ket

Filz name; | 3 I&I
Flesofipr | Te Fies 1) ] Ceeed |

Figure 10-1 Open File Dialog Box

IZ5"Note: For details of the default location for log files, see section Default
Location for Log Files

2. Select the required file and click Open. The log file opens in the StarLab
application’s Log Viewer.

IL5"Note: To close the Log Viewer, open the File menu and select Cancel.
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Understanding the Log Viewer Window

This section explains the Log Viewer window and the Log Viewer right mouse
button functions. Certain elements of the StarLab application’s Log Viewer
window change depending on whether you are viewing power or energy
readings. However, the basic layout remains the same and consists of the
following areas: the Display Area, the Configuration Area, and the Statistics
Area. In addition, the Settings menu in the Log Viewer replaces the normal
Functions menu.

Figure 10-2 shows the Log Viewer window for photodiode head measurements.

B8 5HiwUSB - [Power Log Viewer - C:\Program Files\0phir DptronicshSHtoUSB 1.04\P6E3359_01.txt]

Understanding the Log Viewer Window

a File Wiew Log SelectChannel Seftings Options ‘Window Help ;Iilil
ZRER* e 20 F EH|& %
r~ Graph Limil Mire 1000wk
Configuration MinPaver 1 | 002 — S :j:,af'?;;guw Statistics
Area MasPower 4] | D &Em Std Dev.: 28 73uw/ Area
Owenrange: 0
[Power, W]
190.0uw 'r\
160.0uw /
Display 170.0uw /‘\ /
Area 160.0uW
150.0uW \ / \ /
140.0uw / \ /
130.0uw / \ /
120.0uw \\ / \\ /
110.0uw llJl \/
mn'n“wﬂI]:I]I]:I]I] 00:00:01 00:00:01 00:00:02 I]I]:l]l¥!]3 hPI!]:I]I]:_I]ZS 00:00:04 00:00:05 00:00:05 00:00:0
FReady B |Ophir Optronics  [SHUSB
Figure 10-2 Log Viewer — Photodiode Measurements

e The Display Area — The Display Area shows log file data in graph
form. The entire contents of a power log file data are displayed in one
window, while energy log file data can span multiple windows.

e The Configuration Area — The Configuration Area is used to
configure the log file display.

e The Statistics Area — The Statistics Area displays statistics for the
currently displayed readings. For information on the Statistics Area,
refer to The Statistics Area in Chapter 3 — Getting Started.

e The Settings Menu — The Settings menu enables you to zoom in and
zoom out (for power readings only), and view log file information. The
Settings menu is also available by clicking the right mouse button.
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Using the Log Viewer for Power Readings
This section explains how to use the Log Viewer to view measurements taken in

power mode. Tasks include configuring the graph limits of the display, applying
dBm, toggling the offset, zooming in and out, and viewing log file information.

Configuring the Graph Limits

Graph limits are configured in the Configuration Area of the Log Viewer screen.

Graph Limits

i Power 4 » I'I E3.2
4 . [mv =]
I ax Power ﬂ J j |41 5.4

Figure 10-3 Log Viewer — Configuring Graph Limits
To configure the graph limits:

1. Inthe Graph Limits area, use the Min Power and Max Power scroll bar
or the arrows to select minimum and maximum power.

OR

Enter the minimum and maximum power in the text boxes provided in the
Graph Limits area.

The graph in the Display Area adjusts itself automatically and the selected
graph limits are displayed to the right of the scroll bars.

2. Select the power scale from the drop down list.

Applying dBm

The Log Viewer displays logged data in the mode (linear or dBm) in which the
measurements were originally taken. Even if the measurements were taken in
linear mode, dBm can be applied to the Log Viewer display.

To view the log file in dBm:

1. Click __®m_|in the Configuration Area of the Log Viewer window. dBm
configuration settings appear in the Graph Limits area.

Graph Limits

MinVaue — F——— [100
dB
MaxVae Y————— [a3

m

Figure 10-4 Log Viewer — Configuring Graph Limits for dBm Scale
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2. Use the Min Value and Max Value pointers to select the minimum and
maximum dBm values. Either drag the pointers or click to the right or left
of the pointers. The graph in the Display Area adjusts itself automatically,
and the selected dBm graph limits are displayed to the right of the
pointers.

Toggling the Offset

The Offset button in the Log Viewer is used to remove an offset that was applied
to the measurements in the log file, or to reapply the offset.

IZ5"Note: If no offset was applied to the original measurements, the Offset button
is not available in the Log Viewer.

To view measurements without the offset:

1. Click - Ofisst | The offset feature is turned off.

To reapply the offset:

1. Click = 5=t The offset feature is turned on.

Zooming In and Zooming Out

The zoom feature allows you to magnify a section of the Display Area.

To zoom in:

1. Click and drag your mouse on the Display Area. A red box appears, which
selects the area you wish to enlarge.

2. Release the mouse button. The selected area is enlarged.
To zoom out one level:
1. Open the Settings menu and select Unzoom One Level.

OR

Right-click in the selected area and select Unzoom One Level. The selected
area returns to the size it was before it was last enlarged.

To reset the zoom:

1. Open the Settings menu and select Reset Zoom. The selected area returns
to its original size.
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Viewing Log File Information for Power Readings

To view information about measurements taken:
1. Open the Settings menu and select Info.

OR

Right-click and select Info. The Log Information dialog box appears
displaying log file information.

Log Information of file: C:\Program Files\Ophir Optronics\SHtoUSB 1 .01WP257_

—Head:
Head Mame: PO 300-3w-0 [Photodiode]

Serial Mumber: 25747

— Instument:

ROM Wersion: UB1.21(s/n:199003)
PC Software: SHtolSB Yersion 1.02

— Motes:

— Log Settings:

Logged on 25/11/2001 at 13:32:56 -
Measuring: Pawer]

Filter:In

Lazer Wavelength:431

L4
el ¥

Figure 10-5 Log Information Dialog Box
2. Click OK to close the Log Information dialog box.

Using the Log Viewer for Energy Readings

This section explains how to use the Log Viewer to view energy measurements
taken with the thermopile or pyroelectric head in energy mode. Tasks include
configuring the histogram and bar graph settings, configuring the histogram and
bar graph limits, and viewing log file information.

IZ5"Note: The dBm, Offset, and Zoom features are not available for energy
readings.

Configuring the Histogram Settings

An energy log file can be displayed as a histogram. Histogram settings are
configured in the Configuration Area.

IZ5"Note: To configure default histogram settings, refer to Setting Log Viewer
Preferences on page 86.
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To view the logged measurements as a histogram:

1. Click Histogram in the Configuration Area of the Log Viewer window.
The histogram configuration settings appear.

& istogram

o Ear Gra;}; MHumber of Bing 25 j _I j

Figure 10-6 Log Viewer — Histogram Configuration Settings

2. Use the scroll bar or arrows to select the number of bins.

Configuring the Bar Graph Settings

An energy log file can be displayed as a bar graph. Bar graph settings are
configured in the Configuration Area.

IZ5"Note: To configure default bar graph settings, refer to Setting Log Viewer
Preferences on page 86.

To view the logged measurements in a bar graph:

1. Click Bar Graph in the Configuration Area of the Log Viewer window.
The bar graph configuration settings appear.

™ Histogram
= 10pulzes A 3
" Bar Graph J‘l J

Page <| I)l

Figure 10-7 Log Viewer — Bar Graph Settings

2. Use the pulses scroll bar or arrows to select the number of pulses. The
number of pulses selected is displayed to the left of the scroll bar and
beneath the bar graph.

3. Use the Page scroll bar or arrows to view the previous and next pages.

Configuring Histogram or Bar Graph Limits

Graph limits are configured in the Configuration Area of the Log Viewer
window.

To configure the graph limits:

1. Inthe Graph Limits area, use the Min Energy and Max Energy scroll
bars or arrows to select minimum and maximum power.

OR

Enter the minimum and maximum power in the text boxes provided in the
Graph Limits area. The graph in the Display Area adjusts itself automatically
and the selected graph limits are displayed to the right of the scroll bars.
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Using the Log Viewer for Energy Readings

Graph Linit
tin Energy 4

tax Energy 4

|
o

Figure 10-8 Log Viewer — Configuring Histogram or Bar Graph Limits

2. Use the drop down list to select the energy unit.

Setting Log Viewer Preferences

The default Log Viewer display for energy readings can be set in the

Preferences dialog box.

To configure the Log Viewer to show the log as a histogram:

1. Open the Options menu and select Preferences. The Preferences dialog
box appears.

2. Select the Logging tab.

3. Inthe Energy Log Viewer area, select Show log as Histogram.

4.

5.

General  Logging | Pulzar I

— Energy Log Viewer
% Show log as Histogram.
" Show log as Bar Graph

Mumber of Bins [Histogram]:

Kl [»] 100
Measurements per Display Window (Bar Graph:
Kl [»] 100

Log file format
' Standard Format [HH:MM: 55, microsecs)

' Excel-Friendly Format [55.microsecs]

[ Open Log Yiewer automatically when iog finished

oK I Cancel |

Figure 10-9 Preferences Dialog Box, Logging Tab

In the Number of Bins field, use the scroll bar or the arrows to select the

number of bins.

Click OK to save the setting.

To configure the Log Viewer to show the log as a bar graph:

1.

From the Preferences dialog box, with the Log Viewer tab selected (see
Figure 10-9), select Show log as Bar Graph in the Energy Log Viewer

area.

In the Measurements per Display Window field, use the scroll bar or the
arrows to select the number of measurements per display window.

Click OK to save the setting.
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Viewing Log File Information for Energy Readings

To view information about energy readings, refer to Viewing Log File
Information for Power Readings on page 84.

Viewing Log Files in NotePad

This section explains how to view a log file in NotePad, and defines the log file
entries.

Opening a Log File in NotePad

To open a log file in NotePad:

1. Open the File menu and select Open File As Text. The Open File dialog
box appears with the USBI folder open.

Lok jre | 5 Starlah S I = s )

h [Z] E175239_01 bak
(2] E175038 0.kt
My Racent (=] E175238 02 _badl_firsk_poles bk
LR (15] 17539 _0cs et
g [ Pas5L4_0L kit
(] Passi4_Dz bat
Dreskiop (=] PSmoma_L bxt
(2] Pazaamd_0nbet
‘ (2] Padcme_t bt
[Z] PoETesa_01 bt

by Dccuments

.-Iﬁ:
L
(S IR File name: |m 3
=l

lsces

Filez of hope: [T et Files "1

[ |
_ Cancel|

Figure 10-10 Open File Dialog Box

2. Select the directory in which the log file is stored.

3. Select the required file and click Open. The log file opens in NotePad.
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Understanding Log File Entries

Table 10-1 lists the StarLab log file entries:

Table 10-1 Log File Entries

Viewing Log Files in NotePad

Log File Entry

Description

Caption

Serial number of the device, serial

Head

Head name
Time
Mode

Units

Notes

Filter
(Photodiode heads only)

Info: Laser Wavelength
Info: Range
Info: Pulse Width

Info: Diffuser
(Pyroelectric heads equipped
with Diffuser only)

Info: Threshold
(Thermopile heads, energy
mode only)

Info: Offset

number of the head, and head
number within the device.

Head type:

e TH - Thermopile head
e PH - Photodiode head

e PY or NJ - pyroelectric head

The name of the head.
Date and time of log on.
Mode used:

e Power

e Energy

Unit measured:

e Joules

o Watts

Notes added manually.
Filter used:

e In

e Out

Laser wavelength used.
Range used.

Laser pulse width used
Diffuser setting:

e In

e OQOut

Threshold set:

e LOW

e MED

e HIGH

e OPTICAL

Offset value, if set.
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Opening Log Files in Excel

Log File Entry

Description

Info: Missing Pulses Detect

Info: dBm mode

e On

o Off

[Z="Note: This feature is only
supported by the Pulsar device.
dBm mode:

e On

o Off

Opening Log Files in Excel

This section explains how to open a log file using Excel, so that the log file can

be processed as a spread sheet.

Opening a Log File in Stored in the "Excel Friendly" Format

For more information on log file formats, see Choosing the Log File Format on

page 78.

To open a log file stored in Excel Friendly format from the StarLab

application:

1. Select either Open or Open File As Text from the File menu. The Open

File dialog box appears.

o c w0

the following figure).

Select

Cpen
Prink
Edit

Scan For Yiruses. ..

Cpen Yith

Send To

Cuk
Copy

Select the directory in which the log file is stored.
Click the filename of the required file.
Right-click the file icon in the upper window.

From the pop-up menu select Open With — Microsoft Office Excel (see

g Mokepad

E Microsoft Office Excel
-m’ Delphi-32 Development Environment:
_"r Si'ordPad

Choose Program...

Create Shortout
Delete
Rename

Properties

Figure 10-11 Open File Dialog Box

The log file opens.
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To open a log file stored in Excel Friendly format outside the StarLab
application:

1. Use the Windows Explorer to locate and select the log file.

2. Right-click on the file name, select Open With from the pop-up menu,
and select Microsoft Excel from the sub menu.

The log file opens inside Excel as a spread sheet with two active columns:
Energy in joules and Timestamp in seconds.

Opening a Log File Stored in Standard Format Using Excel

A log file stored in the Standard format can also be opened using Microsoft
Excel, but it is more difficult than opening a log file stored in Excel Friendly
format. For more details, refer to the Microsoft Excel Help section.

To open a log file stored in Standard format:

1. From the Windows taskbar, select Start — All Programs — Microsoft
Excel to open Microsoft Excel from Windows. Microsoft Excel opens.

2. In Excel, from the menu select File — Open. The File Open dialog box
appears.

3. In the Files of Type area, select Text files.

4. Navigate to the directory in which the log file is located (see section
Default Location for Log Files; by default, the StarLab application
directory is under \Program Files\Ophir Optronics). Select the log file
icon and click Open. The Text Import Wizard appears.

Text Import Wizard - Step 1 of 3 2

The Text Wizard has determined that wour data is Delimited.
If this is correct, choose Mext, or choose the data bype that best describes vour data,
riginal data type
Choos
ials - Characters such as commas or tabs separate each field.
(o ‘Fixed width - Fields are aligned in columins with spaces between each Field.

Skart impork ak row: |1 E‘ File origin: 862 1 Hebrew (DOS) j

Preview of file C:YOphiriUSET 2.0 (build 22 7-2-07)0P290004_01 . kxt,

le bype that best describes wour data:

;Caption:USEI-4 Head 4 Pyroelectric: PESF is/m:Z50004) FUl_lSﬂ
;FileWer: 2

;Head Type:PT

;Head Nawe:PESF (Pyroelectric)
;Head 5N:z20004

- |U'| |.n |w |N |»—-

| 2
Cancel | = Back | ek = I Finish |

Figure 10-12 Text Import Wizard Step 1 of 3 Dialog Box

5. In the Original data type area, select Delimited (the default) and click
Next. The second step of the Text Import Wizard appears.
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Text Import Wizard - Step 2 of 3 2]

This screen lets you set the delimiters your data conkains, ‘fou can see
hows wour text is affected in the preview below,

el [ Treat consecutive delimiters as one
¥ Tab [ Semicolon [~ Comma
[~ space ¥ Cther: Ii Text gualifier: I "I

~Daka preview

;Caption [T3ET-4 Head 4 Pyroelectric | PESF (s/n F20004) FUT1.13 ﬂ
sFileVer =

;Head Type [T

;Head Name [PESF (Pyroelectric)
;Head SN Ea0004

I
L 4] | M
Cancel | < Back | ek = I Finish |

Figure 10-13 Text Import Wizard Step 2 of 3 Dialog Box

6. In the Delimiters area, check Tab (the default) and Other. In the text box
to the right of Other enter the colon symbol (":").

7. Click Finish.
The log file opens in a spread sheet, with four active columns.

e Column A contains the energy measurements.
e Column B contains the hours from the timestamp.
e Column C contains the minutes from the timestamp.

e Column D contains the seconds and fractions of a second from the
timestamp.

8. If the log contains timestamps longer than 59 seconds and accurate
timestamps are required:

a. Calculate the total seconds in Column E. Apply the following formula to cell
El: "=60*60*B1 + 60*C1 + D1".

b. Drag the cell to any additional rows to apply the formula and calculate the
total seconds for those rows.

Accurate timestamps appear in the fifth column of the log file.
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The following is a brief description of each icon on the StarLab toolbar.

Table A-1 Toolbar Guide

Icon Description

Select Channels

Restart the Application
""" Clear the Screen
Restore Active Window

Store Last Measurements

Upload Nova-I1 or Vega Files to PC

Print

%e
2
17
=
Trigger Configuration
&
=
)

View Help
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Appendix B — Calibration, Traceability,
and Recalibration

Ophir develops three main types of heads: thermopile, photodiode, and
pyroelectric. Each type of head needs to be calibrated and recalibrated in a
specific way.

Ophir Thermopile Heads

Ophir develops two kinds of thermopile heads — Surface Absorbers and Volume
Absorbers. This section describes the range of Ophir thermopile heads.

Surface Absorbers

BB (Broadband) Absorber - A special refractory coating is used to provide
high absorption from the UV through to the IR on standard, high power density,
broadband monitor heads. This coating withstands very high power densities, of
up to 20 kW/cmz, without changing calibration. The absorption ability of this
coating is above 90% for most of its range.

EX (Excimer) Absorber - The EX Absorber provides high absorption in the
UV, and can withstand both the pulse energies and the average power of excimer
lasers. These discs also have excellent absorption for 10.6pum and other
wavelengths. Therefore, they can also be used for other types of lasers.

LP1 (long pulse) absorber - This absorber has a very high damage threshold for
long pulse (ms) or continuous lasersand is therefore offered for use with
high power and energy lasers. It is calibrated for the spectral range 250 —
2200nm with some heads also being calibrated for 2940nm. It is not suitable for
long wavelength CO2 operation.

LP (Long Pulse) Absorber - The LP Absorber has a particularly high damage
threshold for long pulse (ms), or continuous lasers and is therefore offered for
use with high power heads. It is calibrated for use with the YAG laser at
1.064um, or the CO, laser at 10.6um, and absorbs about 90% at these
wavelengths.

The absorption of the various Ophir absorbers as a function of wavelength is
shown in Figure B-1 on page 94.

Volume Absorbers

P (Pulse) Type Absorber - The models with the P suffix, are used with pulsed
lasers, and have a special absorbing glass with an absorbance of 95 +2% over the
operating range. Since the surface is glass, its reflectivity does not change even if
damaged or melted locally.

HE/HEL (High Energy) Absorber - The HE and HE1 Absorbers have a
particularly high damage threshold for pulsed and repetitively pulsed lasers, of
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Appendix B — Calibration, Traceability, and Recalibration Ophir Thermopile Heads

both the short and long pulse variety. The HE and HE1 Absorbers are useful
where the highest pulse energies and average powers are used.

SV Absorber - The SV Absorber is the absorber of choice for difficult
applications with short pulses having both high average power density and high
energy density.

The absorption of the various Ophir absorbers as a function of wavelength is
shown in Figure B-1 on page 94.

Thermal Heads

100 T P——
e = — P BE Themnal
e o s A A AN eeTems
T - LP =
HE, HE1 T A= -
I_F|_||3 —— E‘ i‘z ‘K\__‘_//
\
80 !
HEY
70
-
=
> B0
-
S LP1
E 50
=
2
@ 40
=T
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10
0
0.1 1 10

WAVELENGTH IN pm

Figure B-1 Absorption of Ophir Absorbers vs. Wavelength
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Pyroelectric and Excimer Heads

ABSORPTIVITY IN %
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Figure B-2 Absorption vs. Wavelength of Pyroelectric and Excimer Head Absorbers

Factory Calibration of Thermopile Heads

The absorption of the various Ophir thermal absorbers can vary from disc to disc.
Therefore, all Ophir absorbers are individually calibrated against NIST traceable
standards. Ophir power/energy meters with the broadband or P type absorbers
are individually calibrated by laser at several wavelengths against a NIST
calibrated standard meter. The meter can be switched to give the exact
calibration at the various wavelengths, for example, Argon, YAG, and where
applicable, CO2.

The EX type detector is calibrated by measuring the ratio of absorption in the
UV to that at 515nm. In both cases, the total absorption is measured using an
integrating sphere. The detector is then calibrated with an argon laser and given a
correction factor from this ratio.

Linearity and Accuracy of Thermopile Heads

Linearity

The linearity of most Ophir thermal detectors is specified to be 1% over the
specified power range of each particular instrument, and is periodically tested by
Ophir.

For models whose linearity is not tested over their entire range, samples are
randomly chosen and periodically tested over their entire range. The test is
performed with a high power laser that covers the entire detector range using a
rear leak detector for comparison. The rear leak detector is a low power Ophir
detector that has previously been tested for linearity. In all cases, the linearity of
the detectors is traceable to electrical standards.

Ophir Thermopile Heads
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Accuracy of Calibration

Since the instruments are calibrated against NIST

Ophir Thermopile Heads

standards, the accuracy is

generally 1% at the power level at which the calibration has been performed.

This accuracy has been verified by checking the s

catter of the results when

several instruments are calibrated against the same standard. The maximum
measurement error is less than the sum of the specified accuracy and linearity.

Since the linearity is also 1%, the maximum error
less than 2%.

in measurement is generally

Recalibration from a Known Source of Laser Power

3A Series 1 Watt 7 Volts
10A Series 10 Watts 17 Volts
30A Series 30 Watts 35 Volts
150A Series 100 Watts 65 Volts
L250A Series 200 Watts 95 Volts
300W Series 125 Watts 65 Volts
1500W Series 200 Watts 95 Volts
and above

To adjust the power calibration for one wavelength only:

1. Click the right mouse button and select Calibr
(see Table 3-2).

OR

ate from the pop-up menu

Open the Functions menu and select Calibrate. The Adjust Calibration

Factors dialog box appears.

Adjust Calibration Factors | x|
Qriginal Adjusted
Measurement: 0,000 Meazurement: 0000
Overall Sensitivity: 8.2880e-004 AW Overall Sensitivity: 8.2880e-004 A0
Laser Factor: 0.0312 Laser Factor: 0.0312
Current wavelength: >800
— Dwerall Power Calibration Factor
1.0000
0o 1 | 2o
i~ Lazer Specific Factor
003z
o ] | 209

Figure B-3 Adjust Calibration Factors Dialog Box

The Original area displays the original Measu

rement, Overall Sensitivity

and Laser Factor fields. The Current wavelength is displayed beneath the

Original area, refer to Note on page 97.
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2. Apply the known laser power.

3. Adjust the Laser Specific Factor until the Adjusted measurement equals
the power applied to the head. Adjusting the Laser Specific Factor effects
both the Measurement and the Laser Factor values.

4. Click Save to save the adjustment for the active channel.

IZ="Note: For units that have different calibration factors (e.g., CO2, YAG, or
VIS), select the correct laser wavelength from the main Configuration
Area before calibration. Only the calibration of the chosen laser
wavelength changes.

For more information on calibrating all wavelengths proportionately,
refer to Factory Calibration of Thermopile Heads.

IZ5"Note: Changing power calibration also changes energy calibration
proportionately. However, changing the energy calibration does not
change the power calibration.

Recalibration from a Known Source of Laser Energy

Ophir heads are equipped with one overall energy calibration factor.

To recalibrate from a known source of laser energy:

1. Click the right mouse button and select Calibrate from the pop-up menu.
OR

Open the Functions menu and select Calibrate. The Adjust Calibration
Factors dialog box appears.

Adjust Calibration Factor x|
Original Adjusted
Measurement; 0.000 Measurement: 0.000
Calibration Factor: 1.0000 Calibration Factor: 1.0000

Current wavelength: 800

1.0000

0 oA Il | 2o

|'Enelgy Calibration Factor

Gave | e

Figure B-4 Adjust Calibration Factors Dialog Box

The Original area displays the original Measurement and Calibration
Factor fields. The Current wavelength is displayed beneath the Original
area, refer to Note on page 98.

2. Apply the known laser energy.

3. Adjust the Calibration Factor until the Adjusted measurement equals the
energy applied to the head.

4. Click Save to save the adjustment for the active channel.
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IZ5"Note: For units that have different calibration factors (e.g., CO2, YAG, or
VIS), select the correct laser in the main Configuration Area before
calibration.

I"="Note: Changing energy calibration at one wavelength will affect all other
wavelengths proportionately. However, changing the energy
calibration will not change the power calibration.

Ophir Photodiode Heads

This section discuses calibration of Ophir photodiode heads.

Factory Calibration of Photodiode Heads

Photodiode detectors are inherently very linear but also have a large variation in
sensitivity with wavelength. In addition, the Ophir model PD300 is equipped
with both a built in filter and removable filter to allow measurement of higher
powers without detector saturation. These filters also have a transmission that
depends on wavelength. Therefore, the PD300 has a built in calibration
adjustment for wavelength.

The sensitivity of various Ophir photodiode sensors can vary from one to another
as well as with wavelengths. Therefore, Ophir photodiode detectors are
individually calibrated against NIST traceable standards over the entire operating
range of wavelengths for both filter out and filter in. The calibration curve is
normalized to the correct absolute calibration at 632.8 nm using a HeNe laser
against a reference meter traceable to NIST.

The spectral sensitivity curve of the detector and the spectral transmission curve
of the filters are fed into the head EEROM. This information is used to set the
gain to the proper value at wavelengths other than the wavelength at which the
instrument was calibrated. When the user selects his wavelength on the
instrument, the correction factor for that wavelength is applied.

Linearity and Accuracy of Photodiode Heads

Since the instruments are calibrated against NIST standards, the accuracy is
generally £2% at the wavelength that the calibration has been performed. The
maximum error in measurement will be less than the sum of:

calibration accuracy + linearity + inaccuracy due to errors in the
wavelength curve + variations in gain with temperature

The linearity of the photodiode detector is extremely high and errors due to this
factor can be ignored. Table B-2 shows the maximum error due to the factors
described here.

StarLab User Guide 98



Appendix B — Calibration, Traceability, and Recalibration Ophir Photodiode Heads

Table B-2 Maximum Error as a Function of Wavelength and Filter

Wavelength Error, Filter Out
PD300 53/300 i B[\)/soo i PD300-IR 3A-IS

220-250nm +6%
250-360nm +3%
360-400nm +10% +10% +3%
400-950nm +3% +3% +3% +5%
950-1100nm +5% +5% +5% +4% +10%
1100-1700nm +4%
1700-1800nm 7%

IZ="Note: Add +2% to error for filter in (+4% for PD300-UV from 220 to
300nm).

User Recalibration

Adjusting Calibration Factors of Photodiode Heads

To adjust the power calibration factor:

1. Click the right mouse button and select Calibrate from the pop-up menu.
OR

Open the Functions menu and select Calibrate. The Adjust Calibration
Factor dialog box appears.

Adjust Calibration Factor m
Criginal Adjusted
Measurernent: 1.000pW MMeasurement: 1.000pYW
Calibration Factor: 0.9505 Calibration Factor: 0.9505

Currentwavelength: 1561

Calibration Factor

0 4

Save I Cancel |

Figure B-5 Adjust Calibration Factor Dialog Box

The Original area displays the original Measurement and Calibration
Factor. The Current wavelength is displayed beneath the Original area.

I'="Note: A different wavelength can be selected in the Measurement Parameters
Area.
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2. Apply the known laser power.

3. Adjust the Calibration Factor until the Adjusted measurement equals the

power applied to the head.

4. Click Save to save the adjustment for the active channel.

IZ="Note: The relative readings at different wavelengths are fixed by the

wavelength calibration curve stored in the head EEROM. When
changing the calibration at one wavelength, the calibration at all
other wavelengths changes proportionately.

Ophir Pyroelectric Heads

This section discusses calibration of Ophir pyroelectric heads. Two types of
absorber surface are used in Ophir pyroelectric measuring heads:

Metallic — Metallic heads do not have a BB suffix in the head name.
They have a partially reflective multi-layer metallic coating that
absorbs approximately 50% of the laser pulse, refer to Figure B-6. The
metallic coating permits very high repetition rates, up to 5000Hz, as
well as relatively high damage threshold.

Broadband - Broadband heads have a BB suffix in the head name.
They have a broadband black absorbing coating to provide high
absorptivity from the UV through the IR. This coating can withstand
energy densities, up to 0.3J/cm? for short pulses and 2J/m? for long
pulses, without changing calibration. The absorption of this coating is
above 90% for most of its range, refer to Figure B-6. This coating is
available for the PE50 and PE25.

Pyroelectric and Excimer Heads
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Figure B-6 Absorption of Ophir Pyroelectric Absorbers
Absorption(%) vs. Wavelength (nm)

Ophir Pyroelectric Heads
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Calibration

The sensitivity of the various Ophir pyroelectric sensors vary from one to
another, as well as with wavelengths. Therefore, Ophir pyroelectric detectors are
individually calibrated against NIST traceable standards. In addition, the
calibration is corrected in the device for different wavelengths.

Ophir pyroelectric detectors are calibrated using a 1.06Jum repetitively pulsed
laser referenced to a NIST traceable thermal power meter. The average energy is
set to the average power of the standard power meter, divided by the laser
frequency. The metallic PE25 and PE50 heads are also calibrated with an
excimer laser at 248nm to correct the rather large absorption variations in that
spectral region with those heads.

The spectral absorption of the detector coating is measured spectroscopically and
the absorption curve is used to correct the calibration for other wavelengths.
When the user selects his wavelength in the StarLab application, the correction
factor for that wavelength is applied.

Accuracy of Calibration

Since the instruments are calibrated against NIST standards, the accuracy is
generally 3% at the energy level and wavelength at which the calibration has
been performed. This accuracy has been verified by checking the scatter of the
results when several instruments are calibrated against the same standard. The
maximum error in measurement will be less than the sum of the specified
accuracy, linearity, and inaccuracy due to errors in the wavelength curve. The
non-linearity is approximately 2%. For error due to wavelength, refer to

Table B-3.

In addition to the above errors, the reading of a pyroelectric head changes with
frequency. The device has a built-in correction for this error. For frequencies
above 50% of maximum frequency, inaccuracies in this correction can increase
the total error up to 3%.

The maximum error in measurement will be less, and in general will be
considerably less, than the sum of the above mentioned errors.
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Table B-3 Maximum Measurement Error due to Wavelength

Coating Type
Wavelength Error
Broadband Metallic

190 - 350nm +2% +2%
400 - 800nm +2% +2%
1064nm 0 0
2 -3um +2% +2%
10.6pum +5% +15%

Recalibration from a Known Source of Laser Energy

To recalibrate from a known source of laser energy:

1. Click the right mouse button and select Calibrate from the pop-up menu.
OR

Open the Functions menu and select Calibrate. The Adjust Calibration
Factor dialog box appears.

Adjust Calibration Factor E
Original Adjusted
Meazuremnent: 0.000rm] Meazuremnent: 0.000rm]
Calibration Factor: 1.0000 Calibration Factor. 1.0000

Current wavelength: 1064

Calibration Factor
|7 1.0000)

o4 1 ] 20

Save I Cancel |

Figure B-7 Adjust Calibration Factor Dialog Box — Metallic Head

Adjust Calibration Factors E
Original Adusted
Measurement: 0000w Measurement: 0.000m
Overall Calibration Factor: 1.0000 Overal Calibration Factor: 1.0000
Laser Factor: 0.7333 Laser Factor: 0.7333

Cument wavelength: 1060

i~ Dwerall Calibration Factar

1. 0000}

0 oA 1 | 20

i~ Lager Specific Factar

0795
o A 1 | 1

SEvE | Cancel |

Figure B-8 Adjust Calibration Factor Dialog Box — Broadband Head
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The Original area displays the original Measurement and Calibration
Factor. The Current wavelength is displayed beneath the Original area.

IL5"Note: A different wavelength can be selected in the Measurement Parameters
area.

2. Apply the known laser power.

3. Adjust the Calibration Factor until the Adjusted measurement equals the
power applied to the head.

4. Click Save to save the adjustment for the active channel.

IZ="Note: For metallic heads, when the calibration is changed at one laser
wavelength, the overall calibration of all other wavelengths changes
proportionately. For broadband heads, there is an option to adjust the
calibration factor for all wavelengths or only for a selected
wavelength.
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Appendix C — Getting the most from the
Quasar

The Quasar device differs from the USBI and Pulsar in several ways. This
Appendix gives some more details on how to use the Quasar most effectively.

Topics included in this Appendix:

o Different Quasar Models

e Switching the Quasar On and Off

o Understanding the Quasar LED Indicator

e Quasar Battery Status Indication

¢ Getting the Best Working Range from the Quasar

o Troubleshooting the Quasar

Different Quasar Models

The Quasar device is available in two models, a standard model (Ophir p/n
7Z01300) and an "Extended Range" (ER) upgrade option (Ophir p/n 7201301).
See the catalog on our website (www.ophiropt.com) or on the installation CD for
more details.

Figure C-1 Quasar standard model (left) and ER upgraded model

The standard model uses a short antenna, and reaches up to approximately 30m
working range in an open environment. The "ER" option offers greater radio
output power, along with a longer right-angle antenna for working at extended
ranges. It works beyond 100m in an open environment.

See Getting the Best Working Range from the Quasar for more details about
optimizing the working range of the Quasar.

In addition, Ophir offers several thermopile heads with an integral Quasar device
mounted on the back. This option avoids having the extra wire between the
Quasar unit and the thermopile head, making the device completely "wireless".
For more details on using this type of Quasar, see below Using Thermopile Head
with Integral Quasar.
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Appendix C — Getting the most from the Quasar Switching the Quasar On and Off

Switching the Quasar On and Off

- On/Off Button

LED Indicator ™ Head Input
C]wrger_l;éut
Figure C-2 Quasar device

The Quasar is switched on by momentarily pressing the red on/off button. The
blue LED flashes once for approximately 2 seconds.

The Quasar is switched off by pressing and holding the red on/off button for

approximately 4 seconds. The blue LED lights while the button is pressed, and is
extinguished when the Quasar powers off.

Understanding the Quasar LED Indicator

The Quasar contains a single LED which indicates to the user the status of the
device. Refer to Table C-1 below.
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Quasar Battery Status Indication

Quasar LED Indicator Information

Status Description Indication
Switching On. The Quasar is switched on by  Blue LED flashes once
pressing the red on/off button  for approx. 2 seconds.
momentarily.
Waiting for The Quasar can be detected by  Blue LED blinks slowly
connection. any other Bluetooth device (once every 2 seconds).
within range, and is waiting for
a connection request.
Connection StarLab software has detected  Blue LED flashes once
Established. the Quasar and has established  for approx. 2 seconds.
a connection to it.
Connected. The Quasar is connected to the  Blue LED blinks quickly.

Battery Low.

Software
Upgrade.

Software Needs
Upgrading.

Switching Off.

Quasar Off

PC and is sending data.

Battery voltage is low, below
approximately 20% of its full
capacity. User should connect
charger.

StarLab is loading new internal
software into the Quasar
device, using "Upgrade" option
(see Upgrading the Device’s
Internal Software)

An error occurred while
attempting to upgrade the
internal software. The Quasar
was switched off and on again.
The software "Upgrade™ must
be repeated. See Upgrading the
Device’s Internal Software.

The Quasar can be switched off
by pressing and holding the red
button for approx. 4 seconds.

The Quasar has been powered
off.

Red LED blinks instead
of blue LED, slowly or

quickly in depending on
connection status.

Blue LED blinks quickly
and erratically.

Blue LED toggles on for
1 second and off for 1
second repeatedly, to
indicate an error status.

While pressing down the
on/off button, the Blue
LED is on. When the
Quasar powers down, the
LED is extinguished.

LED extinguished.

Table C-1 Quasar LED Indicator Information

Quasar Battery Status Indication

Understanding the Battery Status Indicator

The Quasar contains a rechargeable battery. The status of the battery can be
viewed in StarLab below the logging area of the head channel screen (see Figure

C-3 below).
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.~ StarLab - [Quasar Thermopile 304 (s/n:39514]
[tH] Fle View Loo Select Device Funchions Qptior

R =N
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Quasar Battery Status Indication

Figure C-3 Position of Battery Status in StarLab

The state of the battery is indicated by the number of segments lit in the battery
logo on the screen, by the color of the segments, and by the movement of the
segments. The battery status indication is approximate, and may depend on the
type of head connected and on the recent charging history of the battery: whether

the battery was fully charged or only partially charged.

The StarLab application software may take several seconds to update the battery
status on the screen after a change occurs to the battery status, for example when

the charger is inserted or removed.
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Quasar Battery Status Symbols

Status Description Picture
Battery Low "Battery LOW" displayed in
red, 1 red bar (approx. 20% Baters Low: [l__P

battery life remains)

Level 1 1 yellow bar :h
Level 2 2 yellow bars I:b
Level 3 3 yellow bars :h
Battery Full 4 yellow bars I:b
Fast Charge Green bars progressing to right

(immediately after charger llzh

inserted). See Charging the

Quasar Battery.
Trickle Charge 4 green bars (charger inserted,

battery fully charged) llll

Table C-2 Quasar Battery Status information

Charging the Quasar Battery

When the charger is first inserted, the Quasar will enter a fast-charge mode. In
this mode, a fully discharged battery can be charged within approximately 5 to 6
hours. When in use, fast-charge is indicated with moving green bars on the
Battery Status indicator in the StarLab application software, see Table C-2.

When the Quasar detects that the battery is fully charged, it reverts to a "trickle-
charge" state, which keeps the battery charged even when the Quasar is in use.
The "trickle-charge™ is small enough not to damage the battery even when the
charger is inserted for long periods. Trickle-charge is indicated with 4 fixed
green bars in StarLab.

If the charger is re-inserted when the battery is already fully-charged, the Quasar
will initially begin fast-charging, and after a few minutes will revert to trickle-
charge.

Fast-charge and trickle-charge function in the same way when the Quasar is in
use and switched on, or when the Quasar is not in use and switched off. The
charger can be left plugged into the Quasar indefinitely without damaging the
battery.
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Getting the Best Working Range from the Quasar

The working range given by the Quasar device depends greatly on the working

environment (walls, obstructions, other radio equipment or electrical
disturbances in the vicinity) and on the orientation of the device relative to the
receiving radio on the host PC. Here are some suggestions for getting the best
range possible.

1. For the standard model, the best range is obtained when pointing the
antenna towards the PC radio.

2. For the ER model, the best range is obtained when the antenna points
vertically, with the Quasar flat on a table-top.

3. Best working range is obtained with direct line of site between the Quasar
and radio on the host PC.

4. Walls and other nearby obstacles can cause reflections, so best results will
depend very much on the local environment. The Quasar should be
oriented until the best results are given in any given situation.

5. Operation should be possible through thin plaster-board walls or other
similar obstacles, with reduced operating range.

6. Bluetooth radio transmissions are robust, using frequency hopping
between 79 channels from 2.402GHz to 2.480GHz. If data is lost when
using one channel, the Bluetooth module inside the Quasar will try to re-
send the lost data on a different channel. However, interference from other
radio devices using the same frequency band such as cellular phones or a
WiFi internet connection may cause degradation in performance. If
interference is present, the maximum data logging rate when using
Pyroelectric or PD10 heads may be reduced. In addition, making the initial
connection between the Quasar and the PC may be more difficult.

7. When working close to the maximum operating range, reduced data
logging rates may result, in particular when using Pyroelectric or PD10
heads. To get the best possible data rate, move the Quasar closer to the PC
radio.

8. When working close to the maximum operating range, the connection
between the Quasar and the PC may be sporadic or difficult to establish. It
is recommended to make the initial connection to the PC with the Quasar
as close as possible to the PC radio, and then to move further away if
necessary while operating the Quasar.

Using Thermopile Head with Integral Quasar

Several models of thermopile head are offered with an integral Quasar device
mounted on the back. This option avoids having an extra wire between the
thermopile head and the Quasar device, making the device completely
"wireless".

See the Ophir catalog on our website (www.ophiropt.com) for more details of
heads offered with this option.
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When using a regular Quasar device, the serial number of both the attached head,
and the Quasar device itself, are displayed in the Select Devices screen. The
serial number of the head is displayed on the left, and the serial number of the
Quasar device is displayed on the right. See below in Figure C-4 .

select Device(s)

To select a device, click in itz check box

[¥] Quasar Thermapile L30A-EX]s 13244730 51.18]/n: 333005]

Figure C-4 Select Devices Screen

When using a thermo head with integral Quasar device, the serial number
displayed on the back of the combined unit will be the serial number of the head.
The Quasar device also contains an internal serial number, which is not
displayed on the combined unit. This internal serial number is also displayed in
the Select Devices screen, as it would be for a normal (non-integral) Quasar
device.

Troubleshooting the Quasar

If there are problems establishing a connection between the Quasar and the PC,
follow these steps to try and locate the problem.

e Bring the Quasar closer to the PC radio and try again to connect. If the
connection is ok, you should work closer to the PC, or upgrade to the
ER option.

e If using the Bluetooth USB Adapter, check that it is correctly plugged
into the PC. If it is already plugged in correctly, try unplugging it and
plugging it in again to refresh the control software.

e If using a built-in radio in the PC, check that it is switched on
correctly. If it is already switched on correctly, try switching it off and
on again to refresh the control software.

e Try closing the StarLab application and reopening it.

e Click on Help — About in the StarLab application, and check the
software version that is installed on the PC. Check on the Ophir
website (www.ophiropt.com) for the latest release software version,
and if necessary upgrade to the latest version.
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Appendix D — Operation with Nova-Il and
Vega Devices

The Nova-11 and Vega are two of Ophir’s measurement devices. They have the
measurement capabilities of the USBI, Pulsar and Quasar devices combined with
an LCD Graphic Display for stand-alone operation. The Vega has a color TFT-
LCD Graphic Display, while the Nova-11 has a Black and White LCD Display.

Figure D-1 Nova-1l and Vega
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Summary of Changes to Support Nova-ll and Vega

The StarLab Application supports use with the Nova-I1 and VVega devices. The
following features are relevant:

e Disable keypad. The Nova-11/VVega will not respond to any key press until
released from its communication session with the StarLab application. The
user interface of the StarLab application is unaffected, but the Nova-
I1/Vega key pad is disabled.

e Upgrade device. The Nova-Il and Vega have different internal firmware
than the USBI, Pulsar or Quasar devices. From the Select Device(s) dialog
box, you can select Upgrade USBI, Upgrade Quasar, Upgrade NOVA-II
or Upgrade Vega.

e Upload Log Files. The Nova-Il and Vega can log up to ten files in their
on-board memory. You can use the StarLab Application to upload these
files and display the contents in the Log Viewer (see Chapter 10 —
Viewing Log Files).
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Uploading Files from the Nova-Il and Vega

To upload a file from the Nova-11 or Vega:

1. From the Log menu select Upload Instrument Files.

Log
Sawe Lask Measurements

Mokes

Upload Instrument Files

Figure D-2 Upload Instrument Files

The Log File Selection dialog box appears displaying all the files stored in
the Nova-I1 or Vega device, including the number of points stored, type of
file, type of head, and serial number of head with which the log was made.

Log File Selection x|
Numberl Size | Type | Head | S5/N | (0=} I
1 300 Fower 34-P-CALBCN 34BET
2 00 Paower 34-P-CAL-BCN 34567 Cancel |
7 93 Power 34-P-CALBCN 34567

Figure D-3 Log File Selection Dialog Box

2. Select the file to upload and click Open. The file is uploaded and
displayed in the Log Viewer.
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