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We aim to develop and produce the best solutions for your
applications in the field of optical measurement techniques. To help
us to live up to your expectations and constantly improve our
products, we need your ideas and suggestions. We and our
international partners are looking forward to hearing from you.

Thorlabs GmbH

Sections marked by this symbol explain dangers that might result in
personal injury or death. Always read the associated information
carefully, before performing the indicated procedure.

Attention

Paragraphs preceded by this symbol explain hazards that could
damage the instrument and the connected equipment or may cause
loss of data.

This manual also contains "NOTES" and "HINTS" written in this form.

Please read this advice carefully!

© 2022 Thorlabs



BC207 Series Chapter 1: General Information

1 General Information

The BC207UV(/M) and BC207VIS(/M) camera-based Beam Profilers allow identification of
complex mode patterns (like flat top and donut) while optimizing a laser system. Compared to
scanning slit beam profilers like the Thorlabs BP209 Series, camera beam profilers can capture
a more detailed beam profile and provide a true 2D analysis of the beam's power density distri-
bution.

The Thorlabs BC207UV(/M) and BC207VIS(/M) camera beam profilers are suited for use within
the UV range or visible light range, respectively. The high resolution in a relatively large field of
view and the thermal stability make the BC207 Series Camera Beam Profilers a superior
product. Several trigger modes allow flexible capturing of beam profiles from pulsed light
sources. This includes a TTL input for triggered pulse detection of signals.

Both beam profilers BC207UV(/M) or BC207VIS(/M) can be purchased as an imperial version
(BC207UV, BC207VIS) or a metric version (BC207UV/M, BC207VIS/M). For the purpose of this
manual, BC207UV(/M) or BC207VIS(/M) refers to both versions, respectively.

The Beam Software versions 8.0 and higher support all features for a full beam analysis with
the BC207 Series Camera Beam Profiler. The Beam Software is provided for download from
the software tab on the Thorlabs BC207 website. With the integrated power meter, power and
beam shape can be observed through the software simultaneously. To compensate for ambient
light, a measured mean value of the ambient light intensity is subtracted from the beam profile
measurement. The automatic exposure and gain control feature adapts the camera settings to
the actual beam intensity. The USB 3.0 interface allows for a high frame rate. Measurements at
very high frame rates can be transferred with reduced frame sizes.

To convert Thorlabs camera beam profilers into a fully-automated M2 measurement system,
Thorlabs offers the M2MS(-AL) extension sets. For more information please contact Thorlabs
technical support.

1.1 Ordering Codes and Accessories

BC207UV CMOS Camera Beam Profiler, Protection Glass and ND Filter Set for Ap-
plications in the Wavelength Range of 245 - 400 nm, Imperial Mounting
Threads: 1/4"-20

BC207UVIM CMOS Camera Beam Profiler, Protection Glass and ND Filter Set for Ap-
plications in the Wavelength Range of 245 - 400 nm, Metric Mounting
Threads: M6 x 1 mm

BC207VIS CMOS Camera Beam Profiler, Protection Glass and ND Filter Set for Ap-
plications in the Wavelength Range of 350 - 1100 nm, Imperial Mounting
Threads: 1/4"-20

BC207VIS/M CMOS Camera Beam Profiler, Protection Glass and ND Filter Set for Ap-
plications in the Wavelength Range of 350 - 1100 nm, Metric Mounting
Threads: M6 x 1 mm

For beam quality (M?) measurements, Thorlabs offers M2MS hardware extension sets to
BC207 Series and BP209 Series as well as complete M? Measurement Systems consisting of
M2MS and BC207 Series or BP209 Series beam profilers. The M2MS extension sets can be
purchased through the M2MS website.

Recommended Accessories:

A mounting adapter for the former BC106N-UV(/M) or BC106N-VIS(/M) Camera Beam Profilers
can be purchased by contacting Thorlabs directly.

Page 1 MTNO026962-D02
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To purchase the above products, please visit our homepage http://www.thorlabs.com. For fur-
ther information or custom made solutions, please contact our technical support.

1.2 Requirements

These are the requirements for the PC intended to be used for operation of the BC207UV(/M)
or BC207VIS(/M) using the Thorlabs Beam Software V8.0 or higher. Please find the BEAM
Software for download from the Beam Software website.

Hardware Requirements

Processor (CPU):
Memory (RAM):
« Graphic Card Resolution:

. Hard Drive:
Interface:

> 3.0 GHz Intel Core (i5 or Higher)?!
4.0 GB
OpenGL (specification GLX 1.3 up) compatible graphics
adapter:
« Radeon (X100 series = X850, X1000 series = X1600, HD
series = 2400)
. Geforce 7 series = 7600, 8 series = 8500, 9 series = 9600
« Quadro FX series 2 FX770M
Min. 2 GB of available disk space
Free high-speed USB 3.0 port

« Monitor resolution minimum 1024 x 758 pixel ( = 16 bit color depth)
D Intel Core i3 processors and mobile versions of Intel processors may not satisfy the re-

guirements.

The Thorlabs Beam Software is compatible with the following operating systems:

e Windows® 8.1 (32-bit or 64-bit)
e Windows® 10 (32-bit or 64-bit)

Recommended for Optimal Performance:

e USB 3.0 high speed port

e Processor: Intel Core 2 i5 or AMD Ryzen 5 (min. 3.0 GHz), 8.0 GB RAM
e OpenGL (specification GLX 1.3 up) compatible graphics adapter:

= Radeon HD series = 7000

= Geforce GTX series =500

Rev: 8.1, 10-Jan-2022
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BC207 Series Chapter 2: Getting Started

2 Getting Started

Please inspect the shipping container for damage. Please do not cut through the cardboard.
You might need the box for storage or for returns.

If the shipping container seems to be damaged, keep it until you have inspected the contents
for completeness and tested the BC207 Series device mechanically and electrically.

Verify that you have received the following items within the package:

2.1 Parts List BC207UV(/M) and BC207VIS(/M)

BC207UV(/M) or BC207VIS(/M) Beam Profiler

1. 1 BC207UV(/M) or BC207-VIS(/M) Beam Profiler Instrument with Mounted Filter Wheel
. 6 Mounted Attenuation Filters, see Section Filter Wheel' w2 for further information

1 Filter Cap

USB3-MBA-118: USB 3.0 Cable Micro B to A, Length 3.0 m

Quick Reference

AN

o
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BC207 Series Chapter 3: Operating Elements

3 Operating Elements
3.1 BC207 Series

3.1.1 Operating Elements BC207 Series

The components of the BC207UV are labeled in the image below. Aside from the mounting
thread, BC207UV and BC207UV/M are identical. BC207VIS and BC207VIS/M outer
dimensions and components look identical to BC207UV and BC207UV/M. BC207VIS(/M)
differs in the mounted filters and the protection glass.

Display Window with
Selected Filter Element

Filter Wheel

Screw to
Open Filter Wheel

Input Aperture

: " Beam Camera

| 4x 4-40 Threads for
| 30mm Cage System

SM1 Internal Thread

BC207UV

Display Window with ’_| Filter Wheel
Selected Filter Element

NDUV20B

Beam Camera

USB 3.0 Port BC207UV %' |BNC Connector
5 S/N: MO0012441 5\ - Trigger IN

Status LED

Status

) TRIGGER IN
usB3o ot
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3.1.1.1 Filter Wheel

The Thorlabs BC207UV(/M) and BC207VIS(/M) Camera Beam Profilers are equipped with a fil-
ter wheel containing six different neutral density (ND) optical attenuation filters. The filter wheel
is designed to quickly and easily adapt the light source power to a power level within the dy-
namic range of the CMOS camera. Please make sure to stay below the saturation power of the
camera.

Display Window with
Selected Filter Element

_—1Filter Wheel

Screw to
Open Filter Wheel

Input Aperture

The filters come in a fixed configuration. A small window on the housing above the input aper-
ture shows which filter is selected. The filter types and their nominal losses are model depend-
ent as they are optimized for the wavelength of the BC207 Series model. Please find informa-
tion on the pre-configured filters and links to the respective website in the tables below.

Model BC207UV(/M) accommodates for a wavelength range between 245 - 400 nm. Please
use the reflective filters NDUVxxB for applications between 245 nm and 350 nm with the
BC207UV(/M). For applications above 350 nm, absorption filters can be used alternatively.

BC207UV(/M)

Name on Filter Wheel Filter Type

NDUV20B 20 dB UV Fused Silica Reflective ND Filter, 200 nm - 1200 nm
NDUV30B 30 dB UV Fused Silica Reflective ND Filter, 200 nm - 1200 nm
NDUV40B 40 dB UV Fused Silica Reflective ND Filter, 200 nm - 1200 nm
NE20B 20 dB UV Absorptive ND Filter, 400nm - 650 nm 1
NE30B 30 dB UV Absorptive ND Filter, 400nm - 650 nm 1!
NE40B 40 dB UV Absorptive ND Filter, 400nm - 650 nm 1!

1 These filters are provided for use near the 400 nm upper wavelength range of the
BC207UV(/M).
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The Model BC207VIS(/M) is equipped with six absorptive neutral density (ND) filters made from
glass. One set of three comes with A-type anti-reflection coating (350 to 700 nm). The other set
has a B-type AR coating for applications between 650 and 1050 nm.

BC207VIS(/M)

Name on Filter Wheel Filter Type

NE20B-A 20 dB Absorptive ND Filter, AR-Coated: 350-700 nm
NE40B-A 40 dB Absorptive ND Filter, AR-Coated: 350-700 nm
NE60OB-A 60 dB Absorptive ND Filter, AR-Coated: 350-700 nm
NE20B-B 20 dB Absorptive ND Filter, AR-Coated: 650-1050 nm
NE40B-B 40 dB Absorptive ND Filter, AR-Coated: 650-1050 nm
NE60B-B 60 dB Absorptive ND Filter, AR-Coated: 650-1050 nm

Attention

Be sure to have manually selected the appropriate ND filter corresponding to the actual
operating wavelength! Beware of the reflected light from reflective UV filters!

Choosing the optimal attenuation

To adapt a light source with unknown power level to the Camera Beam Profiler it is highly re-
commended to use the automatic exposure control (see chapter Camera Beam Profiler Para-
meters|= ) of the camera. In addition, it is advisable to start with the highest loss attenuation fil-
ter (40 or 60 dB) in order to prevent damage to the camera.

In case the Beam Software displays an error "Power too high, camera saturated!" the light in-
tensity exceeds the maximum detectable power of the BC207 Series Beam Profiler. In this case
additional means for external beam attenuation in front of the beam profiler are required. The
prism based Thorlabs ATT30x laser beam attenuators are particularly suitable as they preserve
the polarization, size, and shape of the beam.

In case the Beam Profiler Software does not show a "Power too high" error it can be operated
with this setting and the measurement results are reliable. However, in order to minimize beam
distortions introduced by the ND filters, it is recommended to select the lowest possible attenu-
ation.

Rotate the filter wheel in a 60 degree revolution to bring the nearest lower attenuation filter in
front of the camera aperture. If a "Power too high" error appears, rotate the filter wheel back to
the previous filter as this will be the optimal filter to use. If no error appears, rotate the wheel
further until the lowest attenuation filter is in use.

When using a high loss attenuation filter in conjunction with a low power light source the soft-
ware will display the warning "Power too low". This means the source is attenuated too much
so that the camera’'s gain and exposure regulation is not able to achieve an evaluable signal
level. In this case reduce the optical attenuation down to the lowest available filter loss (20 dB).

Alternatively, exchange or remove a filter from the filter wheel. To do so, unscrew the plate in
front of the filters. Be very careful to avoid dust. Please be aware that when removing the filter,
the label of the filter slot will not change. Please note which filter was removed.

The front plate can also be removed to clean the filters.

Attention

The BC207 Series Beam Profiler must not be cleaned from dust using ethanol, cleaning tissue,
cotton tipped applicators or any other mechanical tools! Using these chemical and/or mechan-
ical tools voids warranty! Remove dust using only oil- and water-free compressed gas, such as

Rev: 8.1, 10-Jan-2022 © 2022 Thorlabs Page 6
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Thorlabs Duster CA4-US or CA6-EU (Tetrafluoroetane). Keep the gas nozzle at least at a dis-
tance of 4 inches (10 cm) from the filter surface, otherwise liquid gas drops may hit the surface
and leave visible traces on the filter surface; moreover the air pressure might damage the mir-
ror.

Attention

For proper power measurement results, the actually chosen ND filter loss (in dB) must
be entered into the Beam Profiler Software! See section Device Settings|a .

For correct beam profiling results it is highly recommended to shield ambient light from entering
the Beam Profiler aperture. Using attenuation filters provided within the filter wheel will attenu-
ate ambient light but will also absorb power of the light source by the same amount so that the
ratio between both remains unchanged.

3.1.1.2 CMOS Sensor Protective Glass Window

The CMOS sensor is protected by a glass window. The type of window depends on the BC207
Series model:

Camera Beam Profiler Coating Thickness
BC207UV(/M) UV Fused Silica + UV AR coating 1 mm
BC207VIS(/M) ND Filter NG3 1.0 OD 1 mm

3.1.1.3 Trigger Input

A TTL trigger input is provided for synchronizing the BC207 Series Camera Beam Profiler's
global shutter with laser pulses. The appropriate BNC connector to connect to a trigger out of a
laser driver is located on the back side of the instrument body, see the chapter Operating Ele-
ments BC207UV(/M) and BC207VIS(/M)! 4. More Information on how to use the trigger input is
described in the chapter Trigger|« |in the software section of the manual.

3.1.2 Mounting BC207 Series

Post Mounting and Sensor Position

On the bottom side of the BC207 Series Camera Beam Profilers, a mounting thread is
provided. All metric models have M6 x 1 mm threads while the imperial models feature a 1/4"-
20 thread.
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i Mounting Thread
Hole for Dowel Pin

Mounting Thread

Hole for Dowel Pin

Mount the BC207UV(/M) or BC207VIS(/M) Camera Beam Profiler to your optical system using
a Thorlabs post, post holder and a base or clamping fork.

Sensor Position on BC207UV(/M) and BC207VIS(/M)

The sensor is centered with respect to the mounting thread holes on the bottom of the device.
Its depth measured from the front surface of the filter wheel is 20.7 mm (0.82 ").

This is also indicated by a fine white line engraved in the housing. This line is labeled "Optical
Measurement Plane" in the drawings ||

Please see the dimensions of BC207UV(/M)!:«l and BC207VIS(/M)|:al for the precise position of
the sensor on the camera beam profilers.

Rev: 8.1, 10-Jan-2022 © 2022 Thorlabs Page 8
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3.2 BC207 Series with M2MS Extension Set

3.2.1 Operating Elements M2MS

The components or M2MS M2 Measurement System are labeled in the image below. These
components are identical to M2MS-AL.

Status LED Stage

M2MS Power

Input Aperture oI : -, Switch

& ®
L =
r &

Output Aperture o e M2MS
Z Power Supply
Status LED Power

USB 2.0 Connector to PC
USB 2.0 Connectors

Dowel Pins for = Power Connector Alignment Laser
Mounting Adapter

Mounting Hole for
M4 Cylinder Head Screw

Power Switch for Alignment Laser

3.2.2 Mounting BC207 Series on M2MS(-AL)

Please use the mounting adapter for BC207 Series to M2MS in order to mount the
BC207UV(/M) or BC207VIS(/M) beam profiler to the M2MS Measurement Extension. For a
mounting adapter for BC207 onto a preexisting M2MS Extension Set, please contact Thorlabs.

1. Place the BC207 Series device onto the mounting adapter for the BC207 Series such that
the dowel pins on the adapter fit into the holes for the dowel pins on the BC207 Series
device.
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_ Mounting Thread
Hole for Dowel Pin

Mounting Thread | , e () ce §

www.thorlabs.com

Hole for Dowel Pin

Bottom View BC207 Series

Dowel Pins
for BC207 Series

Mounting Hole
for BC207 Series

Holes for Dowel Pins
from M2MS

Mounting Holes
for M4 Head Screws
for mounting to M2MS

M2MS Adapter for BC207UV(/M) and BC207VIS(/M)

2. Hold the BC207 Series device to the mounting adapter and turn both together upside down.
Insert the 8mm long M4 x 0.7 cap screw into the mounting how on the bottom of the moun-
ting adapter and secure the BC207 Series device on the adapter.

3. Place the adapter with the BC207 Series onto the M2MS Measurement Extension such that
the three @4 mm dowel pins protruding from the M2MS Measurement Extension will fit into
the respective holes in the mounting adapter. With that, the input aperture of the BC207 Ser-
ies faces the output aperture of the M2MS.
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Output Aperture
M2MS

Mounting Hole for
M4 Cylinder Head Screw

Dowel Pins for
Mounting Adapter

4. Secure the adapter with the two enclosed M4 cylinder head screws onto the M2MS Mea-
surement Extension.

The BC207UV(/M) or BCVIS(/M) is now securely mounted to the M2MS Measurement Exten-
sion.

Page 11 MTNO026962-D02
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3.2.2.1 M2MS with BC207UV(/M) and BC207VIS(/M)
The operating elements of the combined setup with BC207 Series Camera Beam Profiler

mounted to the M2MS Extension Setup for full M2 measurements are as follows:

7777777 /—| M2MS

= — Status LED Stage

Filter Wheel
M2MS Power
Switch

Input Aperture
M2MS

Power Supply
Status LED Power

USB 2.0 Connector to PC
USB 2.0 Connectors
—| Power Connector Alignment Laser

Camera Beam Profiler
Power Switch for Alignment Laser

Mount for BC207x

Page 12
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4 Installation
4.1 Software Installation

The Beam Software can be downloaded from the Thorlabs website:
http://www.thorlabs.com/software pages/ViewSoftwarePage.cfim?Code=Beam

Please check for updates to the Thorlabs Beam Software and always use the latest Software
version.

The Beam software versions 8.0 or higher support the beam profiler series BP209, BC106N,
and BC207. Software versions below V8.0 do not support the BC207 Series.

e Save the ZIP file to your computer and unpack the archive. The Install Shield Wizards starts
by double-clicking the setup.exe.

e The installation contains 2 main parts - the NI-VISA™ Runtime V17.0 and the Beam Software
itself, including drivers and the manual.

e Please read the license agreements carefully, choose "l agree” and click 'Next'.
e Windows Security will ask your confirmation to install the Thorlabs USB driver.

e You may check the box "Always trust software from "Thorlabs GmbH".This will shorten the in-
stallation. However, if you do not want to do that, please click the "Install* button. You will
then be asked to confirm the installation of further Thorlabs software components. Please in-
stall the instrument driver packages as well as the Firmware Loader Driver Package.

e When all drivers are installed, the "Read Me" comes up.
e Click "Next", then "Finish" to complete the software installation.

4.2 Connection to the PC

Connect the BC207 Series Beam Profiler to a USB 3.0 port of your computer. Use only the
cable that comes with the beam profiler or a cable qualified for high speed USB 3.0 standard.

Attention

Use only the supplied (USB 3.0) cable. USB 2.0 or USB 1.1 cables can cause transmis-
sion errors and improper instrument operation!

Please make sure, that the USB cable is connected to a USB 3.0 port.

After connecting the instrument to the PC, the operating system loads the appropriate USB
drivers for the Beam Profiler instrument.

Once connected, an icon will appear in the task bar indicating that the driver installation is in
progress

To verify the correct driver installation, check the presence of the instrument in the Device Man-
ager: From the Start button select Control Panel to Device Manager.

If you cannot see an entry please check the troubleshooting sl section.
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4.3 Start the Application

Click the "Programs" = "Thorlabs" = "Thorlabs Beam Application" entry, or simply click the ap-
propriate icon added to your desktop.

When the application is started, the following start screen appears:

File Control Options Windows View Help

s evn s @UEN  BEEw BEi0-2ce s
El Cakulation Results [T (0 T o7 - 5 ¢ |

|

Optical Setup [ =] Parameter valu | e
- wsvelength 635.00 = m Calculations Derived from Raw Data .
) = =
Attenuation dB n Beam Width (4-Sigma) X' 7851.1 @
Power Correction 0.12 8 - Beam Width (4-Sigma) ¥’ 6556.9
- Ambient Light Correction 0.00 . Azimuth Angle (4-Sigma) el @
Intensity Threshold 1.00 a = Ellipticity (4 Sigma) 83.5
. Beam Profiler Information ) Peak Position X 1963.1 L= E]
Model BC207VIS Peak Position ¥ 396.8
e 11533 Centroid Position X 80.6 $ M
 Driver Version 21 Centroid Position Y 46.9 o
Firmware Version 106 AD Saturation 34
| Sensor Information Jotal Povier 8883
Ellipse (fitted) ¥ Lin
Camera Beam Profiler Parameter Ellipticity 10000.0 R E]@E]
- B i
b4 Minor Ellipse Diameter (13.5%) -10000.0!
Auto Exposure K4 Major Ellipse Diameter (13.5%) -~10000.0

Exposure Time ms Orientation 0.0
Hot Pixel Correction
> Tiigger No Trigger
} Region of Interest User Defined, 5658, 6762
’ Calculation Area Full ROI
Averaging Mode
- Number of averaged fra.. Frames
Clip Level % of peak
*Hald Maximum
Approximate Elipse ]
Autoscale to Peak v
> Profile Cut Position Peak Position 5340.6 2428.8
» Reference Position Sensor Center 4222.8 3532.8
P unic pm, dBm, Celsius

ot over Time Parameter

 Max. Data Points
Time Interval s

- Action after Max. Data

P 319 Attenuation: 0 dB | Exposure Time: 999.99 ms | Gain: 10.80 dB | Auto Exposure: ON|  0.75fps

The connected instrument is recognized, automatically connected and shown in the Beam Set-
tings panel:

& Thorlabs Beam 8.0 - BC207VIS

File Control Options Windows View Help
?0M= @ = @

Optical Setup

-

|

Wavelength
Attenuation
- Power Correction
- Ambient Light Correc..
- Intensity Threshold
Beam Profiler Information
Model BC207VIS
Serial Number 11533
Driver Version 2.1
Firmware Version 1.0.6
} Sensor Information

Usually the Beam Software connects automatically to the instrument that has been connected
first. If you have connected more than one Beam Profiler and want to use another than the con-

nected device, select to the icon "Device Connection” and click the desired instrument:
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Device Selection

Refresh Device List

Beam Profiler

BC207VISIM
11533

l Refresh Stage List

Stages

DDS100/M
MBE7848656

x Close

Click on 'Refresh Device List' for an update if you have very recently connected or removed a
Beam Profiler instrument from your PC. If an expected instrument is still missing check if the
USB driver is properly installed (see chapter Troubleshooting] o).

After selecting a Beam Profiler it will be connected and displayed in the Beam Settings Panel ]
, Where all available settings and adjustments to the Beam Profiler can be made.

It is advisable to read the steps described in the chapter Measurement with the Beam Pro-
filer/ =) carefully in order to setup your Beam Profiler device and application properly.

When the Beam Profiler Software is started for the first time, three preselected windows are
opened and arranged automatically: Calculation Results, 2D Projection , 3D Profile. Otherwise,
the arrangement of the last session (selected windows and their position) will be recovered.
See the Child Windows|« | chapter for a detailed description of each window.
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5 The Graphics User Interface (GUI)

In this manual, the Beam Software is described based on a setup using a BC207VIS on the
M2MS measurement extension for M2 measurements, connected to a PC running with OS

Windows® 10.

The main window consists of a menu bar (1), a tool bar (2), a status bar (3) and common frame
for displaying several child windows. When starting the application, an additional window is dis-
played within the main window - the Beam Settings'z (4) panel. This panel can be unpinned
from the main window and moved to a different display location, e.g., to a second monitor.

& Thorab: Beam 8.0 - BC2UMVIS

File Control Options Windows View Help @

20z @l @ EN\EHEE
‘Beam Settings
ptical Setup 9
Wavelength
Attenuztion

Power Correction 0

Ambient Light Corec... ||
Intensty Threshold |
Beam Profiler Information

Model BC207VIS

e [

Serial Humber 11533
Driver Varsion 21
Frmwarg Varsion 1.0.6

P Sensor Information

Auto Exposure ~

Funcsure Trme

Gan 1.95 B

Hot Piel Comection
P Trigger Ho Triager

b Reglon of Interest Full Sze, 7055.5, 8445

Calculation Paramater
) Galculetion Area Full ROT
L. Averaging Moda Floating o

Number of averaged ..
* Hod Maximum ~

Approximate Elipse ¥/

| Autoscle to Pesk |

> Profie Cut Poston  Peak Pasition 3211.95)
| Reference Postion  Sensor Center 4222.8
P une um, dBm, Ceblus

- g
-3
g
3
g
g
]
g
i
&

- Max. Datz Paints 100000

- Action after Max. Dat... | Discard Fist Poin %

¥ 4134 Attenuation: D dB | Exposure Time: 999.3 me | Gain: 1.95 dE | Auto Expocure: ON|  1.02fps

5.1 Menu Bar

All user activities can be done using the menu bar items
File Control Opticns Windows View Help

5.1.1 File Menu
These menu entries deal with files or printing.

Fh& Control ~ Options  Windows Vi

B Impert Configuration
[ Export Configuration

< Import Device Data
_w Export Device Data

= Print Application Window  Ctrl+P
Print Active Window

“ Sawve Test Protocol

@ Quit Alt+F4

Rev: 8.1, 10-Jan-2022 © 2022 Thorlabs
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The entries in the first block, Import and Export Configuration, are related to XML files which
contain information about the chosen Beam Profiler device and its settings, file export paramet-
ers and application settings. In order to copy the GUI appearance and Beam Profiler settings to
another PC you need to save the configuration file, copy it and load it on the target system.

The second part allows to import and export data originally retrieved from the Beam Profiler:
Export

e RAW format: This is a product specific bitmap with additional information, here pixel pitch
(distance between 2 pixels) and exposure time.

e BMP format: This is the standard, uncompressed bitmap image retrieved from the camera.

e Intensity Value Text Matrix: This matrix saves 12bit values. The 1st value in the 1st line rep-
resents the intensity of the left upper pixel in the 2D projection.

e TIFF (8bit), PNG and JPG formats: Standard picture formats for easy integrating of mea-
surement results into external documents.

e A sequential saving is available as well. Details please see section Calculation Results| s .

Import

The import is limited to Device Data allowing reconstruction of the original measurement result
with the Beam Software.

e RAW format: Along with the bitmap, saved from the camera, pixel pitch and exposure time
are used for calculation, so the imported beam profile will reproduce the true size and also
the optical power.

e BMP format: Only the bitmap will be shown. The dimensions in X and Y direction are not
the original ones (pixel pitch will be considered as 1).

Print
With the Print Application Window a screenshot of the Beam Profiler application is printed.

The Print Active Window entry prints the current active child window of the Beam Profiler ap-
plication. This function gives you the opportunity to print a specific child window.

The Save Test Protocol opens a dialog window, where individual data can be entered. Click
"Save" and then "Close" to save a test report with the calculation results and the current projec-
tion image to the indicated location. If the 3D Profile window is opened, a screenshot of the 3D
Profile is also included in the test report.

See some detailed examples for data export in the Save Measurement Results/+ | chapter.

5.1.2 Control Menu

Options  Windows  Use the first menu entry to start » and pause @ the continuous
(1) Pause operation of the Beam Profiler device including retrieving measure-
ment data, performing calculations and displaying graphs and nu-
merical results to the output windows.

= Clear Windows "Next Frame" starts a single measurement and returns to pause
state.

When the GUI is started or the active Beam Profiler instrument is
changed, the application will start continuous operation automatically. Pausing the consecutive
operation is advantageous for detailed analysis of a single image. The paused Beam Profiler
can be restarted at any time.

The "Clear Windows" function resets the content of all windows, including child windows. The
window content will be filled with the next measurement result received from the instrument.

Pl Mext Frame

€9 Start NI Network Variables
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This function may be useful in combination with a trigger mode while waiting for the next image
orfor a synchronous restart of all plots and time-based measurements.

The measurement of all beam parameters and the accumulation of calculated data is started

automatically with the software start. "Clear Windows" "= deletes all accumulated data and re-
starts the measurement.

Start NI Network Variables

This feature is a data interface for handing over the parameters listed below to an external pro-
gram environment such as LabVIEW.

Saturation (in %)

Total Power

Base Line X and Y

Peak Value X and Y

Distance of Peak to Reference Position X and Y
Distance of Centroid to Reference Position X and Y
Sigma X and Y

Beam Width Clip X and Y

Ellipse Diameter Min and Max

Gauss Diameter X and Y

Ellipticity

Camera Temperature

Pixel Pitch

User Power Offset

Serial Number

Reference Position X and Y

In order to use this command, you need to have installed additional National Instruments® soft-
ware (Distributed System Manager, NI CVI Runtime Engine).

5.1.3 Options Menu

Windows View Help

4 Beam Settings
= Display Settings __

| Reset Application Settings

& German
@ Chinese

These entries allow changing the device (Beam Profiler) and application (GUI) specific settings
and let you choose a language.

el iy .
=iz’ Beam Settings
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The Beam Settings panel contains all important information about the optical settings, the pro-
perties of the active Beam Profiler and a summary of the calculated beam parameters. Please
see the detailed description of this panel in the section Beam Settings| 2.

rﬁ}DispIay Settings Panel

Here, the different styles for 2D Projection and 3D Profile are listed for selection.

& Display Settings X

| Color Scale

Better resolution of lower intensities -
@) Linear scaling of the color bar -

Better resolution of higher intensities BWlnvert Cool Copper Fall

Hot Rainforest  Rings  Spectrum

Spring  Summer  Winter

Error Log File

Error Log Path | .log

There are 3 different color scale types available:

e Better resolution of lower intensities (Logarithmic Scale))
e Linear scaling of the color bar (Linear Scale)

e Better resolution of higher intensities (Quad Scale)

User-Configured Color Scales

If a certain color scale is required it is possible to create a custom color scale which can be
loaded automatically by starting the application. To do so a few things need to be considered.
When starting the software, the application loads valid *.lut files from the folder:

...\My Documents\Thorlabs\Thorlabs Beam\LUT

A valid *.lut file must fulfill the following criteria:

Ordinary text file with 9 columns and 256 rows

Values must be tab-separated

The first three columns have 256 entries

The last six columns have only 129
Each value represents a 8 bit intensity (0- 255) of R(ed), G(reen) and B(lue), respectively.
The first three columns represent the linear scale of a user-made color scale, the next three

columns represent the scale for lower intensities (logarithmic scale) and the last three columns
the scale for higher intensities (quad scale).

Such a color scale could look like this (The first two rows are not part of the *.lut file; they are
shown here only for illustration):
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Linear Scale Logarithmic Scale Quad Scale
R G B R G B R G B
0 255 0 0 255 0 0 255 0
1 255 0 1 255 0 3 255 0
2 255 0 2 255 0 10 255 0
127 255 0 240 255 0 254 255 0
128 255 0 255 255 0 255 255 0
129 255 0
254 255 0
255 255 0

"..." stands for the intermediary values.
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~/Reset Application Settings to Defaults

This button resets all BEAM application settings to defaults:

Application Setting Default Value | Explanation
Intensity Threshold Disabled
Auto Exposure Enabled Exposure time set to automatic
Trigger Mode No Trigger Instrument set to continuous data acquisition
Region of Interest Full Size ROl is set to full sensor size.
Calculation Area Preset Auto Software determines a rectangular area in which the
Rectangle power level is above the clip level.
Calculation Area Cli For defining the Calculation Area in automatic mode,
Level b 1.0% the lower intensities limit is set to 1% of the peak in-
tensity to clip noise.
Averaging Mode None No averaging
The clip level for calculating the ellipse and beam
Clip Level 13.50 % width is set to 13.5% of the difference between the
baseline and the peak intensity.
Measurement Method |All Pixels All pixels are used for calculation, no slit emulation.
Hold Maximum Disabled
Approximate Ellipse Enabled I]ge ellipse is approximated to get a smooth surround-
The diagrams that show intensities, are scaled to the
Autoscale to Peak Enabled peak intensity.
. " Peak Posi-|The X and Y profiles are taken from the row and
Profile Cut Position tion column where the peak is located.
Sensor Reference position is set to the sensor center. Cen-
Reference Position Center troid and peak positions are calculated relative to the
reference position.
Position Unit pm All position units are displayed in pum.
Power Unit mw All power units are displayed in mW.
After reaching the max. number of data to be plotted,
Plot Method Latest Data |with the next data acquisition the first data set will be
discarded and the the most recent set will be added.
Plot Interval Every Meas. |For every measurement, the data are plotted
Max. Data Points 100000 The maximum number of data to be plotted
Velocity 200 mm/s Translation speed of the stage
Hot Pixel Correction Weak see chapter Hot Pixel Correction| =1

Language &2

The language of the application can be selected.
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5.1.4 Windows Menu

. ey gt When the GUI is started the first time, the Default Workspace is
©) 20 Projection opened. To close and open the windows, to?%le the corresponding
[l&) 3D Profile entry in the windows menu or via the Tool Bar| 2.

|=| Calculation Results
. X Profile
Y Profile

An open child window can also be closed by clicking the Xl in the up-
per right corner of the child window.

Plot Positions

| B8 Plot Diameters

§H Plot Power

Plot Gaussian Fit
E# Plot Orientation

F'¢ Plot Environment Data

B Beam Stability
M? Beam Cuality Measurement

o Manual Vergence Measurement
£ Tuning View

& Beam Overlapping

5.1.5 View Menu

m Help From this menu entry, a number of pre-configured child window arrange-
Default Workspace ments ("workspaces") can be quickly selected:
we Profile Workspace

L Work e Default: Settings panel, Numeric results, 2D projection, 3D profile
M orkspace

Empty Workspace o Profile: 2D projection, 3D profile, numeric results, X and Y profiles
Tie View e M2 Beam Quality Measurement, X and Y profiles

Cascade View e Empty workspace

Maximize Diagrams Further, the active child windows can be arranged, tiled, and cascaded.

Show Toolbar and Legends " .. . " . . . .
Maximize Diagrams” turns off the side and top toolbars in all child win-

Load Workspace dows simultaneously, "Show Toolbar and Legends" turns them on
Recent Files 4 again'
"Save Current / Load Workspace" saves your Beam Software GUI appearance to a ini-file
that can be loaded at any time.

"Recent Files" lists recently used workspace files so that you can quickly load often used
workspaces.

Save current workspace
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5.1.6 Help Menu

Click "Contents", the first entry within the help menu, or press the "F1" key on the keyboard to
open the online help file, which contains all information included in this manual.

With a click on the link Visit the Thorlabs Website this website is
opened in the browser window.

? Contents F1
Visit the Thorlabe Website View Thorlabs (LPGL) License Agreement will open the license files
View Thorlabs License Agreement of the installer paCkage'
View LGPL License Agreement Check for Update searches for available software updates.
(@) Check for Update
About

About Thorlabs displays device information and software versions details:

& Thaorlabs Beam - About >
o S

Thorlabs Beam
Copyright@ 2021, Thorlabs GmbH

EAppIicatinn 8.0.5076.285
Ot by Nokia ~ 4.8.6
MNI-VISA Engine 17.0

Beamn Profiler: BC15ourcedll  8.0.285
BC2Source.dll  8.0.285
BP1Sourcedll 8.0.283
BP25curcedil  8.0.285

Stage: DDSMStage.dil 8.0.285
VT80Stagedll  8.0.285

If you have trouble with the software, please submit the version of the application to Thorlabs.
This can help to resolve your problem.
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5.2 Tool Bar

For the most important menu entries there are also symbols provided in the tool bar.

7 0PI= ©@@wr & (@EN N Bv 2klso2ce

Clicking on a toolbar symbol will have the same effect as clicking on the original menu entry.
When moving the mouse over the icons, a tool tip will be displayed.

In the list below the toolbar icons are explained.

? Open the online help file

@ [} Pause and start the continuous device operation| |

}ﬂ Take a single measurement 7|

Clear the content of each window! |

X
@ Open the Device Connection dialog

Restore Beam Settings! x| panel (if unpinned or closed)

Open the Display Settings!is | panel

Reset application settings to defaults/ )

=

&

® | Open child window 2D Projection| s
& Open child window 3D Profile|s: |
|

Open child window Calculation Results|s |

’\. Open child window X Profile|s:|
\_  Open child window Y Profile|s]

Open child window Plot Position|es |

Open child window Beam Stability| -

ki
Kl  open child window Plot Power/e’

Open child window Beam Quality (M2)! s

Toggle auto exposure on/off|z 1

ME
o
Auto
@ Toggle auto scale to peak on/off

Toggle max hold on/off

:[]: Change ROI (drop down)!s |

Mf‘j Open child window Manual Vergence Measurement] s’

(2 Open child window Tuning View! e |
' Open child window Beam Overlapping/« |
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5.3 Status Bar

&y Power too low! P 3558 | Attenuation: 0 dB | Exposure Time: 28.00 ms | Gain: 0.00 dB | Auto Exposure: OFF | 0.00 fps

The status bar displays important status information about the Camera Beam Profiler concern-
ing

Errors and warnings, see chapter Warnings and Errors|ss!.

Plot Data Point Status, see section Plots| e .

Attenuation setting (by Filter Wheell s 1 or external attenuator).

Camera settings like Exposure Time and Gain.

Current refresh rate of the application in frames per seconds (fps).

Alternatively, if stored Device Data are loaded, the location of the file is displayed.

5.4 Save Settings

The actual settings of the GUI including configurations of the graphical displays and the instru-
ment setup are automatically saved when exiting the program. When starting the Beam Soft-
ware again, the most recent settings are automatically loaded.

Exception: Actual zoom settings of 3D graphs, the rotation and translations are not stored. This
is to see the full aperture range and full amplitude range on every start of the GUI.

The stop state of the previous measurement will be ignored at a new start of the Beam Soft-
ware because it always starts in continuous mode.
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5.5 Beam Settings

The Beam Settings panel is a very convenient visualization of all important information and
settings that can be made to the instrument and to the calculation parameters. For a better visi-
bility, the Beam Settings topics are arranged in expandable group boxes that allow to show or
hide topics. Further, the Beam Settings panel is the only child window that can be detached:
When starting the application, this panel arranged by default within the main window. Drag an
drop it to any convenient location within or outside the GUI main window, e.g., to a second PC

monitor. When detached, the Pin icon in the upper right corner changes from |:l:| to |£| Click
to this icon to bring the panel back into the GUI frame. The panel view can be customized easi-

ly by expanding W or hiding J» topics.

v

P sensor Information

Binning
Auto Exposure

Binning 2x2 S

Exposure Time 999,99 % ms
Gain 12.00 BEE
Hot Pixel Correction Weak s

D Trigger Mo Trigger

D Region of Interest

Full Size, 7065.6, 8445.6

v
P calculation Area Full ROI
Averaging Mode Floating S

Number of averaged fra._.

Clip Level

Hold Maximum

Approximate Elipse

Autoscale to Peak
> Profile cut Position
| Reference Position

P unit

1.00 % Frames

13.50 2] % of peak

v

v

Peak Position 55.2 745.2
Sensor Center 4222.8 3532.8

um, dBm, Celsius

v
Max. Data Points 100000 B
Time Interval 0.00 % 5
Action after Max. Data ... | Discard First Poini =

Beam Settings BC207 Series

. (XX
v
Wavelength 635.00 'z]. nm
Attenuation [ Mo Fiter 2o dB
Power Correction Start... 0.12 dB
Ambient Light Correction 0.00
Intensity Threshold 1.00 a
Vv
Model BC207VIS/M
Serial Number 11533
Driver Version 2.1
Firmware Version 1.0.6

Please read this section carefully and follow the setup instructions in order to maximize the ac-
curacy of your measurements.
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5.5.1 Optical Setup

|. (m](x]
A%
Wavelength 635.00 | nm
Attenuation &0 % |60 ~dB
Power Correction v [ start.. |-1.39 dB
Armbient Light Correction ~ Start.. || 0.00 =/0.00
Intensity Threshold 1.00 =

This part of the Beam Settings panel

sets the operating wavelength| 2|

sets the attenuation |z | in accordance with the used ND Filter
executes a power correction|z |

executes ambient light correction|

sets the intensity threshold|s |

Initial Settings

When this camera is connected for the first time, the following default values are set:

Parameter Default Value
Wavelength 635nm
Attenuation [dB] No Filter (0 dB)

Power Correction OFF, factory calibration active
Ambient Light Correction OFF
Intensity Threshold 1.00

5.5.1.1 Wavelength

Enter the operating wavelength in nm as a precondition for proper measurement of the Total
Power. It enables consideration of the known response curve stored within the Beam Profiler
instrument. The correct wavelength is important for accurate Beam Quality (M?) results as well.

v
Wavelength 635.00 = nm

The available range is limited to 245 - 400 nm for BC207UV(/M) and 350 - 1100 nm for
BC207VIS(/M), respectively.
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5.5.1.2 Attenuation

The attenuation is given by the selection of the neutral density (ND) filter that is placed in front
of the optical input. You can select a filter by rotating the filter wheell s 1. Select the nominal at-
tenuation of the chosen ND filter in order to include the attenuation in the calculation of the
Total Power.

Attenuation 20 | |20 ~1dB
Select the active filter from the drop-down list.

v
Wavelength 35.00 = nm
Attenuation MII 0 =dB
Power Carrection 20 0.12 dB
Ambient Light Correction | 40 |D.DD
Intensity Threshald 60

v User Filter I

Select 'No Filter' in the case that you have removed the filter in front of the entrance aperture
so that no attenuation (0 dB) is present. For instructions on how to remove the filter please see
chapter Filter Wheell s'.

If you are using external attenuation filters or beam splitters, select ‘User Filter' and enter its
attenuation value into the control on the right. Only values between 0 and 100dB are accepted
by the software.

The correct selection of this attenuation value is a precondition for a proper power measure-
ment and for the Ambient Light Correction| ».

5.5.1.3 Power Correction

The Power Correction allows to adjust the total beam power as measured by the Beam Profiler
to the power level measured by a reference power meter.

Preconditions:

Be sure that the following settings are accurate:

e Operating wavelength
e Nominal loss of the selected ND filter

| Power Correction Start... 0.0o dB
Click the "Start" button - the Power Correction Dialog appears.

=, Power Correction Dialog @

Correct the current Power value display in accordance
with the accurate value, measured by an external
Power Meter.

e

Current Power value: 353 || MW+

-

Power Meter value: 3.20 1 miW

JADD'V x Close
r&a

The "Current Power Value" is the power as actually measured by the integrated Beam Profiler
power meter. Enter the power meter reading from the external power meter into the "Power

Rev: 8.1, 10-Jan-2022 © 2022 Thorlabs Page 28



BC207 Series Chapter 5: The Graphics User Interface (GUI)

Meter Value" control. Click "Apply" and both values will coincide. Click "Close™ to leave the
panel.

The difference between the power measured externally and measured by the Beam Profiler will
be displayed as an offset in [dB].

Power Correction ¥ Start... -1.69 dB

This offset (in dB) is stored in the Beam Profiler and is read out and activated automatically
each time after connecting this instrument.

The user calibrated power reading is correct only at the actual wavelength and the selected ND
filter and when the external power meter is used in the same conditions (ambient light). If any of
these parameters change, the power correction needs to be repeated.

After executing the Power Correction it is activated automatically, which is indicated by the
check mark.

The activation state is saved in the software. When restarting the software using the same in-
strument, the offset is recognized, read out and the same activation state (active / inactive) as
in the previous software session will be restored.

If the power correction is not active, the attempt to activate it lets the software check the cam-
era for a saved offset. If no saved offset is found, the Power Correction dialog opens and asks
for a power meter value. If an offset is recognized, it will be applied immediately. For this
reason it is recommended to perform a power correction if the environment of the instrument
was changed.

5.5.1.4 Ambient Light Correction

It is highly recommended to shield ambient light from entering the entrance aperture as best
possible, e.g. by using the supplied ND attenuation filters. However, a considerably high ambi-
ent light level may still occur within the camera image that cannot be distinguished from beam
power. Accordingly, an offset level will add to the measured beam profile which leads to inac-
curate beam parameters. Therefore, a correction for the remaining ambient light level is
provided and should be carried out in cases where the ambient light level is measurable. An in-
dication for this is when the far-off wings of the X Y profiles do not go down to zero intensity
level.

It is recommended to proceed with the ambient light correction after a 30 min warm-up time and
repeat it if needed (e.g., ambient light conditions changed).

Ambient Light Correction Start... 0.00 0.00

Click the 'Start' button - the Ambient Light Correction Dialog appears.
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= Ambient Light Correction @
Please block the laser light from the Beam Profiler!

Do not cover the Beam Profiler aperture!
Press OK.

...........

(| 0% Cance
@OK x Close

Correction Proaress

1]
T

Make sure the laser is blocked, but not the ambient light, click "OK"; the correction starts.

=, Ambient Light Correction @

Please block the kser light from the Beam Profiler!
Do not cover the Beam Profiler aperture!
Press OK.

Correction Progress

425, Cancel =, Ambient Light Correction Result @

|'6'| Ambient Light Correction succeeded.
L

Click OK and close the Ambient Light Correction window. The Ambient Light Correction ap-
pears enabled, and the correction factor will be displayed.

Ambient Light Correction |+ Start... 52.36

e Thorlabs Beam Software uses a unique approach for Ambient Light Correction - please
see details in section Application Notes| sl

e When ambient light power is changed or a different ND filter is used, a new correction is
required, otherwise beam profiles are displayed using an unreal (positive or negative) off-
set and the accuracy of measurement results may worsen.

e Ambient light correction is disabled by any software restart, reconnection of a camera
Beam Profiler, or change of the ND filter settings in the software.

5.5.1.5 Intensity Threshold

The Intensity Threshold applies to the raw data retrieved from the camera, and allows to clip
the intensities below a user-defined threshold.

Warning!

Using the intensity threshold may exceed the Calculation Area Clip Level/«'l. In such case, the
calculation area will change and this way falsify the beam diameter calculation. The beam
centroid position will not be affected.

A typical situation to enable the intensity threshold is, for example, the task to define the beam
centroid in an environment with a high and unstable ambient light level. The changing ambient
light interferes with the centroid position calculation. When applying an appropriate intensity
threshold, the varying ambient light can be omitted.

The entered value is the percentage of the maximum ADC output level:

i

Intensity Threshaold ~ [10.00 =

In the above example, all intensities below 10% of the ADC maximum output level are omitted.

Rev: 8.1, 10-Jan-2022 © 2022 Thorlabs Page 30



BC207 Series Chapter 5: The Graphics User Interface (GUI)

The threshold is shown in the X and Y profiles as a dot-and-dashed line with a label, if the op-

tion Auto Scale to Peak is disabled - in this case, the intensity scale of the X or Y profile

displays the percentage of the ADC maximum output level:

o)
=
]

o
=

s
=

Pd
=

=

1oid

1%

If Auto Scale to Peak ist enabled, the intensity scale displays the percentage of the peak level,
and thus, the Intensity Threshold label cannot be displayed.

5.5.2 Beam Profiler Information

, Beam Profiler Information

- Model BC207VIS/M

- Serial Mumber 11533

----- Driver Version 2.1

Firmware Version 1.0.6

i’ Sensor Information

Width Height
Mumber of active pix... 1224 1024 pix
- Pixel Size 6.9 6.9 um
- Sensor Size 8.45 7.07 mm

Beam Profiler model, serial number, driver version, and firmware version are read out from the
BC207 Series instrument and cannot be changed. Beside general information, important
sensor information is stated

5.5.3 Camera Beam Profiler Parameter

This chapter contains a number of important camera settings that are accessible by the user.
Please become familiar with the meaning of these controls in order to prevent improper adjust-
ments which may lead to erroneous measurement results. All visible controls are explained be-
low.
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Vv
Binning Binning 2x2 =
Auto Exposure ol
Hot Pixel Carrection Weak S
W Trigger

1k

Trigger Mode Mo Trigger
¥V Region of Interest
Preset Full 5ize ¥ | pix
Center to Sensar
Center to Centroid

Left 0.00 = um
Top 0.00 = pm
Width - | um
Height - | um

Apply ROI

Details on the individual parameters are explained in the subsequent sections.
Initial Settings

When this camera is connected for the first time, the following default camera parameters are
set:

Parameter Default Value
Binning Binning 2 x 2
Auto Exposure Control ON
Exposure Time NA due to Auto Exposure
Gain NA due to Auto Exposure
Hot Pixel Correction WEAK
Trigger
Trigger Mode No Trigger
Region of Interest Full Size

5.5.3.1 Binning

Binning allows to reduce the data volume by binning 2 x 2 pixels or even more, by 4 x 4. This
results in shorter processing times for data computation. Please be aware that the spatial ac-
curacy is reduced by binning.

Further, binning is very useful for weak signal to reduce the noise thereof.

Rev: 8.1, 10-Jan-2022 © 2022 Thorlabs Page 32



BC207 Series Chapter 5: The Graphics User Interface (GUI)

Binning 2x2
Binning 4x4

5.5.3.2 Exposure Control

Exposure time is the period of time when the CMOS global shutter is open and the image
sensor is exposed. For CW sources there is a linear dependency between exposure time and
mean image brightness. Increase the exposure time to increase brightness and vice versa.

1. Auto Exposure Control

The exposure control includes adjustments for exposure time and electrical gain factor. Both
settings determine the sensitivity of the camera and need to be adapted to the actual beam
power in order to ensure a nearly full scale amplitude measured by the camera's AD converter.

By default, both settings are controlled automatically in order to achieve an Image Saturation
between 80 and 95% of the available AD range.

Auto Exposure ol

Exposure Time 0.02 S

It is highly recommended to use this automatic exposure control. When activated, the Beam
Profiler software will automatically adapt both the exposure time and gain. Both controls be-
come gray and display the actually used values. The goal is to keep the brightest pixel of the
selected ROI at a high saturation level but prevent saturation (100%) due to the limited range of
the AD converter that is digitizing the image.

However, in case of unstable or pulsed laser! ;' power it might be advantageous or even re-
quired to disable the automatic exposure control and set the optimal values manually. For this,
remove the 'Auto Exposure Control' check mark and follow the instructions below.

2. Manual Exposure Control

Auto Exposure

Exposure Time [D.33| |v ms

Exposure time can range from 0.03 ms to 1000 ms with a step width of 0.01 ms.

Use the [~ arrows in order to increase and decrease the exposure time stepwise. The step size
is automatically adapted to the actual value so that a change of about 20% is achieved. To
enter a certain value just overwrite the present one.

5.5.3.3 Gain Control
The Gain can be set manually only with Auto Exposure disabled.

Gain 0.00 = dB

The Gain denotes the linear amplification factor of the electrical amplifier between the CMOS
sensor and the AD converter. Higher gain increases image brightness, but also image noise.
Therefore, it is recommended to use primarily the exposure time control for brightness adjust-
ments.

Gain settings higher than 0.00 should be used only if
e the exposure time is already set to its maximum value or
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e the exposure time is set below 1 ms and brightness change between two successive ex-
posure times is too large.

¢ pulsed laser sources are used.

5.5.3.4 Hot Pixel Correction

Hot pixels appear as an unwanted property of CMOS sensors and are due to different charge
leakage rates between individual pixels. They appear as points of high intensity particularly at
long exposure time and their intensity depends on the temperature.

Hot pixels may cause measurement errors, particularly in 4c measurements, which is important
for M2 beam quality measurements, and may impact the baseline definition during ambient light
correction.

Thorlabs Beam offers a hot pixel correction feature.

To reduce or eliminate hot pixels from influencing the measurement, set the hot pixel correction
to Weak, Moderate or Strong (maximum suppression of hot pixels). This function can be used
to get the current threshold value for hot-pixel correction. The value is a quantitative measure of
how aggressively the camera will remove hot pixels.

Please be aware that selection of the Moderate and, even more so, Strong hot pixel correction
affects the displayed beam profile, especially whenever the beam diameter is very small or has
steep edges. Selecting strong is results in cleaner displayed profiles for beams with larger dia-
meter.

Off [
Weak

(voserste &

Strong

5.5.3.5 Trigger

The BC207 Series Camera Beam Profilers are able to capture beam profiles of irregularly
occurring optical pulses or pulsed light sources in different modes to trigger exposure with re-
spect to the laser pulse occurrence.

Open the ‘Beam Settings| 2" panel and topic "Camera Beam Profiler Parameter|« " - "Trigger"
to choose between the trigger modes: No Trigger, Software Trigger, or Single Pulse Trigger.

W Trigger
Trigger Mode No Trigger g
W Region of Interest Software

Preset Single Pulse |

By default 'No Trigger' is chosen for continuous caption of CW light sources.

The BC207 Series Beam Profilers accommodate for the following frequency ranges:

37 kHz: The BC207 Series Camera Beam Profiler can detect single pulses provided their fre-
guency is lower than 37 kHz. Frequencies above 37 kHz are recognized as continuous wave
signal and result in a multi pulse detection.
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10 Hz: The BC207 Series Camera Beam Profiler together with the Beam Software can discrimi-
nate each single pulse in the beam profile analysis when the pulse frequency is at maximum 10
Hz. This frequency is highly dependent on the acquisition settings and the PC. This is because
the camera awaits a ready signal from the software. For frequencies between 37 kHz and 10
Hz, not each pulse can be analyzed. In this case, the pulse following the ready signal from the
software will be captured and analyzed.

1. No Trigger

This mode is dedicated mainly for use with CW sources. A constant beam power is expected
so that image capturing can start at any time. This mode should be used also for pulsed
sources with high repetition rates above 37 kHz. Pulse trains with a frequency above 37 kHz
appear as CW signal to the camera.

In order to activate the mode, first click D in the Toolbar.

2. Software Trigger

"Software Trigger" can be used for pulsed light sources which do not provide an electrical trig-
ger signal for synchronization to the beam profiler. Also, irregularly occurring optical pulses can
be captured.

In the software trigger mode, the Beam Profiler Software processes images which exceed a
brightness level set by the user. The beam profile data may not represent profiles from each
discriminated single pulses one after the other. Whenever the camera is available after receiv-
ing a ready signal from the software, an image with a sufficient brightness is processed by the
software. Whether the camera acquires each pulse depends on the pulse frequency and the
PC. For pulse frequencies up to 10 Hz, each pulse can be resolved, given that exposure set-
tings and PC hardware and performance are at an optimum.

Make sure the Beam Software is set to continuous measurement mode; if not click D in the
tool barl 1. Select "Software Trigger" in the Beam Settings panel.

W Trigger
Trigger Mode No Trigger

W Region of Interest M
Single Pulse

Presat

The ‘Software Trigger’ mode requires manual exposure control/ ). An appropriate warning ap-
pears, if auto exposure is enabled:

=, Software Trigger @

The Auto Exposure is not usable in Software Trigger mode.
Deactivate the auto exposure control and enable the Software trigger mode?

C) Yes x Cancel

To confirm, click "Yes" and enter the desired ‘Exposure Timels T and the ‘Gain Factor/s! man-
ually.

Ak

Binning Binning 2x2
Auto Exposure

Exposure Time 009,99 > ms
Gain 12.00 ~| dB

-

Hot Pixel Correction Weak -
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Then define the ‘Min. Image Saturation’ level in %, that will be the software controlled bright-
ness trigger level.

W Trigger
Trigger Mode Software S
Min. AD Saturation [50.0d 5 %

A default value of 50 % indicates that only images with a half scale maximum brightness are
triggered, captured and interrogated afterwards. Dark images taken by the camera with a maxi-
mum brightness lower than the selected ‘Min. AD Saturation’ level will be ignored and not dis-
played.

Adjusting Exposure Time and Gain

Adjust both the ‘Exposure Time’ and the ‘Gain Factor’ controls so that a low ‘AD Saturation’ (in
% of full scale brightness) results when no laser pulse is captured. Increase the ‘Exposure
Time’ and ‘Gain Factor’ so that a detected laser pulse exceeds the ‘Min. AD Saturation’
threshold. Decrease both controls in case the detected pulse reaches the limiting 100% satura-
tion because its real intensity may be considerably higher.

The status bar informs you about the activated software trigger function.

The Beam Profiler is waiting for an image reaching the selected saturation threshold. In case
the actual AD saturation level is below the threshold, the status bar informs you about a waiting
software trigger event.

SW Trigger 30.00 % I 71| Attenuation: 40 dB | Exposure Time: 300,00 ms | Gain: 8.00 dB | Auto Exposure: OFF | 1.64 fps
For frequently occurring pulses it is recommended to set the Exposure Time to a slightly shorter
period than the pulse period so that only a single pulse is captured.

Prevent ambient light from entering the input aperture and use one of the neutral density filters
for its attenuation.

Note that the image brightness of a captured single optical pulse is not adjustable by the ‘Ex-
posure Time’ control in case the single optical pulse is shorter than the adjusted exposure dura-
tion. Use the supplied ND filters of the filter wheel and the ‘Gain Factor’ control to adjust image
brightness. In order to ensure a minimum noise level it is recommended to keep the gain value
as low as possible.

3. Single Pulse

This option allows to use an external electrical TTL trigger input! - from a pulsed light source to
synchronize image capturing with single pulses.

1) Please feed the TTL level trigger signal from the laser source or from the appropriate driving
pulse generator into the BNC connector of the BC207 Series device.

Attention

Be sure to enter only a TTL compatible signal to the BNC jack not exceeding the
range between 0.0 V and +5.5 V. Higher or lower voltages may damage the trigger in-
put. See section Trigger Input! -1 for details.

The TTL Trigger input parameters are listed in the table below:
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Parameter Value
Save Static Voltage Level 0.0V=sU=s55V
Trigger Input Low Oto0.5V
Trigger Input High 24Vto55V
Input Impedance > 100 kQ
Pulse Width (Min) 100yus
Trigger Delay 0.27 s

Trigger Input

TTL Level, LVTTL compatible, BNC Jack

Use only shielded coaxial cables for connecting the trigger source. Do not connect a trigger
cable without a signal source because it may capture disturbing pulses that may trigger the

shutter.

2) Click the icon P in the tool barl .

3) Switch the camera in the beam Software to the mode Single Pulse to activate the response

to a hardware trigger.

Mo Trigger
Software

Min. AD Saturation M

Please be aware that discrimination between single pulses is limited to about 10 Hz, highly de-

pendent on the acquisition settings and the PC.
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5.5.3.6 Region of Interest

W Region of Interest The maximum Region of Interest (ROI) is 2448 x
Preset Full Size v P 2048 pixel (full size) and the smallest 32 x 32 pixel.
Cenlecto Senanc The ROI depends on the settings for binning. With

Eeaieginfeningd the ROI parameter, the user can define a subarea

— : um within the maximum available camera sensor sur-

Top um face for data acquisition. Only image data of the se-

il 4580 =) um lected ROI are transmitted from the Camera Beam
Height /06060 =) im Profiler to the PC so that a narrowed ROI size re-

duces bandwidth requirements and therefore in-
creases measurement speed (frames per second,

fps).

m_ There are some ROI presets that can
1600 x 1600 be selected from the list.
1200 1200 To confirm, click to |Apply ROI -

800 x 800
400 x 400
200 x 200

this button applies the changes that
were made not only to the ROI, but

100% 100 also to the Center settings|s! of the
User Defined ROI. By selecting a predefined ROI it
ApDyROI is automatically centered to the

sensor center. See the preview image for visualizing
the adjusted size which is displayed as a yellow rectangle. To shift the selected ROI within the
available sensor area click right into this rectangle and drag the mouse; the "Preset" name
changes immediately to User Defined.

User Defined ROI

A user defined ROI can be easily defined by drawing a rectangle into the preview image (click
left, hold down and draw a rectangle). The last preset value is replaced automatically by "User
Defined" and the chosen ROI size and position is displayed within the controls on the right.
These values can also be modified by entering the desired Width, Height, Left and Top values
into the appropriate controls. Its unit can be switched between pixels or um.

The ROI point of origin (0,0) is located in the upper left corner of the entire sensor area so that
‘Left’ and 'Top' describe the upper left ROl borders with respect to this corner. In contrast to
that, measurement coordinates X and Y are defined with respect to the center of the ROI, see
below.

Center

Any user defined ROI can be centered to either the sensor center or to the centroid of the
measured beam. The latter may be useful if the beam centroid is located far away from the
sensor center and the user defined ROI does not cover the sensor center.

When the measured beam is considerably smaller than the Camera Beam Profiler aperture, it
is advisable to limit the area captured by the camera. Reduce the image area by determining a
ROI that is well filled by the beam. However, it is not recommended to narrow ROI too much -
lower intensity areas surrounding the laser beam will be cut off! This may lead to incorrect nu-
merical results (for instance Beam Centroid position) or even prevent calculation of the beam
width because the selected clip level (default 13.5% of the peak intensity) is not reached within
the ROI.

Please enlarge the ROl when the beam under test does not fit to the selected ROI area. The
ROI height and width should be at least two times the beam width.
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Do not forget to click the | Apply ROI button, as soon as it becomes highlighted green!

The Beam Profiler's point of origin (X = 0, Y = 0) is always fixed to the center of the entire
sensor area so that X and Y coordinates have a bipolar range. Shifting the ROI off-center will
maintain the calculated beam position because these data are bound to the entire sensor area
and not to the relative ROI coordinates.
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5.5.4 Calculation Parameter

This section in the Beam Settings ») is used to set parameters for beam profile calculation.
Shown below is the view of the Calculation Parameter section at the first start of the Beam Soft-

ware or after pressing the "Reset Application Settings to Defaults/x " button L% in the toolbar:
Vv

P calculation Area Ful ROI
Averaging Mode Floating S
MNumber of averaged fra... | 1.00 = Frames
Clip Level 13.50 | % of peak
Hald Maximum
Approximate Elipse ol
Autoscale to Peak ¥

P> Profile cut Position Peak Position 683.1 2891.1

> Reference Position Sensor Center 4222.8 3532.8

P unic pm, dBm, Celsius

5.5.4.1 Calculation Area

W Calculation Area

Preset Auto Rectangle % The Calculation Area defines a specific area within the

Go Leval % of peaid DatulbL Skl 100 already selected Region of Interest (ROI), see Camera
Beam Profiler Parameter!/ s . Whereas the ROI determ-
ines the image area that is retrieved from the camera
and displayed, the Calculation Area can be equal to or
smaller than the ROI and defines the image area, that is
used for all numerical calculations. That is, all pixels
within the ROI are displayed while only the pixels within
the Calculation Area are used for calculations.

=

Such a limitation is especially advantageous for:

Averaging Mode Floating

e Selecting and analyzing only a single beam spot
among multiple beams

MNumber of averaged fra... [1.00 Frames

Clip Level 13.50 % of peak A K A i

Hold Maximum e Rejecting ambient or stray light
Approximate Elipse v ¢ Reducing measurement noise
Autoscale to Peak v

¢ Increasing performance

It is advisable to set the camera ROI to the smallest feasible area instead of working with a
large ROI and shrinking the Calculation Area afterwards. This will increase measurement
speed.

Six presets are provided to choose a Calculation Area.

Auto Rectangle

Auto Rectangle IS0
Full ROI

User Rectangle
Auto Elipse

User Elipse

Auto Rectangle: The software will analyze every image from the BC207 Series automati-
cally and determine the area in which a measurable amount of power is
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present. Areas with a power level lower than the clip level|. | will be ex-
cluded from further calculations.

Auto Rectangle ISO: The rectangular calculation area is calculated according to 1ISO11146-1
using multiple iteration steps. The clip level is determined during the

calculation.

Full ROI: The entire image area defined by the ROI is involved in beam calcula-
tions.

User Rectangle: A rectangular area, set by user input is defined as Calculation Area.

Enter pixel values which describe the Calculation Area position and
size or simply drag a rectangle into the 2D Projection window.

Auto Ellipse: An elliptical area is created automatically by the software around the
beam shape. Criteria: Clip Levell .. Areas with a power level lower than
the clip level will be excluded from further calculations. The clip level
can be set up in the Application Settings.

User Ellipse: An elliptical area, set by user input, is defined as Calculation Area.
Enter pixel values which describe the Calculation Area position and
size or simply drag an ellipse into the 2D Projection window.

__ca When "User Rectangle” or 'User Ellipse' is selected,
¥ Calcution Area please enter size and position of the Calculation Area
numerically or drag and drop the borders of the user

Preset User Rectangle

X Position 3405.15 pm

¥ Positon 2304.30 <o rectangle (ellipse). All values are in um or pixels, de-
sy 1897.50 = um pending on the unit selection/ 1, and the point of origin
Heiane 196720 > um is situated in the upper left corner of the entire sensor
Angle 0.00 + | degree . . .

Center ER area. X (Y) Positions describe the position of the left

(upper) border of the user rectangle (ellipse). Further,
a defined calculation area can be rotated by entering
numerically the desired rotation angle.

The Calculation Area can also be set and visualized
within the 2D_Projection| 1 window. See the appropri-
ate chapter for details.

Clip Level of the Calculation Area

If the calculation area is detected automatically (Auto Rectangle or Auto Ellipse), the borders
of the Calculation Area in all four directions are defined by the calculation area clip level. The
border in one direction is set when all pixel values fall (seen from the peak) below the Clip
Level. Decreasing the Clip Level increases the Calculation Area which in return increases for
example the 4 o diameters, but also increases the noise. For a steep beam profile, 1.0% is an
optimal clip level value. If the beam profile is rather flat, it might be advantageous to lower the
clip level.

The clip level is set by default to 1 % and can be set between 0.01 and 13.5 %. In order to
quickly return to the recommended 1.0% clip level, just click to the box Default (1.0%).

Y

Clip Level Default (1.0%) 1.00 %

The "Clip Level of Calculation Area" is different from the Clip Levell .| used for beam
profile calculations!
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Attention

The calculation area must not cut off lower intensity parts of the beam profile. This may
cause inaccurate calculation results!

When the ROI size or position is changed and the Calculation Area was not set to 'Automatic’
and does not fit into the new ROI, the Calculation Area will be reset to 'Full Size', in other
words, to the new ROI.

5.5.4.2 Averaging Mode

____JiuE ‘

Averaging Mode
Mumber of averaged fra... | Block

Two modes are available - floating and block.

When using an averaging mode, please also define the number of averaged frames, which can
be set from 1 to 100.

In Floating mode, the average is calculated from the weighted previous average and the re-
cent frame. Example: Floating average is made for 10 frames. The previous average value is
multiplied by 9, then the recent frame value is added and the sum is divided by 10, which gives
the new average value.

In Block mode, the indicated number of frames is accumulated, after acquisition the average is
calculated and displayed. This is the slowest mode.

Setting the frames to numbers higher than 1 enables noise reduction.

This option is helpful for unstable light sources with fluctuating intensity or beam shape, or if the
update rate on the screen is too high for easy data readout. Also use this option to suppress
Beam Profiler noise in case of low intensity.

5.5.4.3 Clip Level

In contrast to the Calculation Area Clip Levells, the Clip Level parameter is used to determine
the beam width. It defines a relative intensity level between dark level (0%) and peak level
(100%) of the measured beam profile at which the beam width is determined. The 1SO11146
Standard recommends a default value of 1/e2 =13.5 % of the peak intensity. Other values from
5% to 95% can be set by entering manually.

Click on Default (1/e2) to set the default Clip Level of 13.5%. See Appendix Application Note|s!
for details.

5.5.4.4 Hold Maximum

The Hold Maximum feature is recommended for pulsed laser sources. In all subsequent scans
for each pixel only the maximum values are stored, displayed and used for calculation.

In comparison to the software trigger function of the Beam Software, Hold Maximum will only
store and analyze maximum values, while in software trigger, a threshold can be set.
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5.5.4.5 Approximate Ellipse

Enable the Approximate Ellipse check box in order to get the best fitted beam ellipse. This
setting provides more stable and reliable ellipse results.

Otherwise, ellipse data are retrieved from single minimum and maximum diameters of the ellip-
tical beam cross section. These results are more noisy and therefore less reliable than the fitted
results.

5.5.4.6 Autoscale to Peak

Enable the "Autoscale to Peak" check box to scale the X and Y profiles to their peak intensit-
ies. Disabling will scale the X and Y profiles to the value of AD saturation.

5.5.4.7 Profile Cut Position
The profile cut position determines the location of the crosshair in the 2D Projection | s\

W Profile Cut Position

Preset | User Position =
X Position [751 o opix
Y Position [529 o opix

The position of these X and Y cross sections can be fixed to the ROI Center, to the centroid, to
the peak, or to a user defined position.

W Profile Cut Position ROI Center
Preset Centroid Position
X Position Peak Position pix

Y Postion User positon__ Q38

For the user defined position, the X and Y positions are to be entered numerically.

5.5.4.8 Reference Position

The reference position influences the calculation results. Peak and Centroid positions refer to
the reference position. By default, the reference position is set to the sensor center. In the 2D
Projection window it is displayed as a grey crosshair.

W Referance Position
Preset ROI Center
X Position Peak Position
Y Position Centroid Position
User Paosition

The Reference Position can be set to predefined positions (see above) or to a user defined po-
sition. The X and Y coordinates of a user defined position are to be entered numerically or set
in the 2D Projection s (Reference Position Editor):

W Reference Position

Preset | User posttion 3
X Position | 680 2 pix
Y Position [512 2 pix
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5.5.4.9 Unit

W Unit
Position pix S
Power vy -
Temperature Celsius S

The measurement units that are displayed in the Beam Software can be selected in the Unit

topic.
Position units: pm or pixel.
Total Power units: mW or dBm.
Temperature: °C, °F or K.

(Temperature is measured inside the camera.)

The following table gives an overview on all available units:

Description

Unit
pix

Location, width or distance, related to the image sensor pixels. The origin of the co-
ordinate system (X=0, Y=0) is the sensor center, not the image center!
Positive X values go to the right, positive Y values to the top of the image.

gm

Location, width or distance in um, calculated from the camera pixels. 1 pixel = 6.45
pm.

The origin of the coordinate system (X=0, Y=0) is the sensor center, not the image
center!

Positive X values go to the right, positive Y values to the top of the image.

mwW

The Total Power of the beam is calculated from the integral intensity of the image
using the wavelength dependent sensor response, the Exposure Time and Gain of
the camera as well as the filter attenuation and the power correction value.

dBm

The Total Power translated from mW into dBm: 10 * log (P[mW]), 0 dBm refers to 1
mw.

%

Relative level between 0 and 100%.

deg

Angle in degree with respect to the X axis, range -90° to +90°.

5.5.5 Plot Over Time Parameter

v
Max. Data Points 100000 -

-

Time Interval 0.00 5

Action after Max. Data ... |EaEliNaE e

Discard Last Points

The Beam Software allows to show different plots of beam measurements:
Plot Positions| e

Plot Power| g
Plot Diameters| ¢ )

Plot Gaussian Fit/e |

Plot Orientation| e Plot Environment Datal |

Beam Stability|

The section Plot Over Time Parameter is used to configure these plots:
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e The maximum number N of data points in the plots can be defined (N=1 to 100000).

e The time interval between two data points can be selected (between 0 = every measure-
ment to 1000 s; default = every measurement).

e Specify the action performed after the maximum number N of recorded data points is
reached:

o "Discard First Points" means the 1st data set is discarded and the most recent data
point will be added to the plot. In other words, after reaching the maximum number N of
plotted data points, the plot continues and displays the most recent N data points.

o "Discard Last Points" means that all data points beyond N will be discarded. In other
words, after reaching the maximum number N of data points, the plot stops.

5.5.6 Translation Stage Control

If a translation stage is detected as is the case when a M2MS measurement extension is con-
nected and powered, the topics "Translation Stage Control" and "M? set" appear as the last two
topics of the Beam Settings panel. The description in this section assumes a Thorlabs DDS100
Linear Translation Stage, as it is used in the M2MS Extension Setls .

W
Model Dos100/M
Serial Mumber MB7848656
Actual Position 200.00 mm
Target Position 0.00 = mm
Increment 1.00 = mm
Velocity 200.00 +| mm/s
« O »
] 200 mm
A= 7
Lens LA4158-UV -
Focal Length nan
Focus Offset 0.00 =
Focus Position nan

This panel allows the user to manually control the translation stage. This is useful for a coarse
setup of the M? or Divergence Measurement] .

Actual Position displays the present stage position.

Target Position: Enter a value between 0 and 200 mm, press "Enter” on your keyboard, and
the stage will travel with the set Velocity (see below) to the new position.
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The total displacement reaches from 0 to 200 mm, although the stage translation path is only
100 mm. This results from the mechanical design of the M2MS|1 M2 Meter Set.

Increment: Enter the increment for moving the stage stepwise.

Velocity: This is the speed of the stage when traveling between two positions (e.g., between
the actual and the target position).

L I»

Pressing these buttons moves the stage backward / forward for one step, equal to the Incre-
ment.

o
Pressing this button interrupts the continuous stage travel to a target position.

The slider bar on the bottom of the panel has two functions - it shows the stage position, and
the slider can be moved with the mouse in order to start a stage travel.

M2 Set

The panel "M2 Set" allows to set the lens parameters for the M2MS extension such that the
beam waist before the lens can be calculated. The Lens Type and Focus Offset are chosen by
the user. The software calculates the focal length and beam waist based on the provided infor-
mation, including the wavelength as set above under Optical Setup| .

The focus position is then determined based on internal M2MS parameters, the type of beam
profiler, the focus offset and the determined focal length.
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5.6 Child Windows

When starting the application first time, three child windows are opened and arranged auto-
matically:

e 2D Projection|.s|
e 3D Profilels:)
e Calculation Results/s;]

The application also provides other windows:

X Profile|s

Y Profile/s

Plot Positions| e

Plot Power| |

Plot Diameters|e |

Plot Gaussian Fit/ &1

Plot Orientation|e |

Plot Environment Datal |

Beam Stability| 7|

Beam Quality (M?)/e

Manual Vergence Measurement!s |

Tuning View/ e |

Beam Overlapping/e |

All above windows can be opened and closed by clicking the symbols in the toolbar or by se-
lecting the entries in the menu "Windows". Additional child windows are accessible through the
menu bar!s .

The appearance of the Thorlabs Beam Software can be arranged according to your require-
ments and taste. All child windows can be re-sized and flexibly positioned. Here is an example
of arranging some child windows:

Chapter 5: The Graphics User Interface (GUI)

File Control Options Windows View Help
» O 8vne@EE A EB@w ERio- a0 a
e (1= Calatationifend s [BEE) AR 2
I P v |
- wiavekngth 63500 [5]mm Calculations Derived from Raw Data .
JALenu o dB n Beam Width (4-Sigma) X' 7851.1
Power Correction 012 de - Beam Width (4-Sigma) Y' 6956.9
- Ambient Light Correction 0.00 2 Azimuth Angle (4-Sigma) 12 @
Intensity Threshold .00 = = Ellipticity (4 Sigma) 83.5 0
B reskruston st | o Ell
“Model BC207VIS Peak Position ¥ 396.8 1000
Serial Nurmber 11533 Centroid Position X 80.6 $ M
 Driver Version 21 Centroid Position Y 46.9 o I
Firmware Version 106 AD Saturation 34
| Sensor Information ET;::";W(';;‘“) 8883 . i
[ ety 100000 [
“ oo |2 30 profie =llolx
inor Ellipse Diameter (13.5%) 10000.0
Auto Exposure K4 Major Ellipse Diameter (13.5%) -~10000.0 E:
Exposure Time ms Orientation 0.0
Hot: Pixel Correction
P Trigger No Trigger &
} Region of Interest User Defined, 5658, 6762 L. E]
N |
’ Calculation Area Full ROI
Averaging Mode
“Number of averaged fra. [1.00 %] Frames
Clip Level (1350 ¥ % ofpeak
- Hold Maximum &l [v] Lin
Approximate Elipse ]
Autoscale to Peak 4

> Profile Cut Position
] Reference Position

P unic

ot over Time Parameter

- Action after Max. Data

Discard First Poini %

- Max. Data Points 100000 B
Time Interval s

P 319 Attenuation: 0.dB | Exp

osure Time: 299.99 ms | Gain: 10.50 dB | Auto Exposure: ON|  0.75fps
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To close a child window deselect the menu entry or the appropriate toolbar symbol or click the
close button "X".

Each child window can be moved and resized. If a child window is closed, size and position are
stored and recovered when it is reopened.

When the GUI application is closed and reopened, the main panel will have the same child
panels open in their former positions. To arrange the windows automatically use the function
"Tile View" from the "View"|» | menu.

5.6.1 2D Projection

The 2D Projection graph shows the image from the Beam Profiler with the power intensity distri-
bution within the selected Region of Interest (ROI).

This window can be opened and closed via the menu item "2D Projection” in the window menu
or via the toggle button @ in the toolbar.

) EEX
L2

N |

o

+ L

;'S

=18

D <

A I

On the left side of the 2D Projection window a toolbar is located with the following toggle but-
tons:

Toolbar Icon Associated Action

! Save Diagram or Image |Opens a dialog box to specify the properties of the saved
screenshots / diagrams.

I/\. Scale Show or hide the x and y scale
O cColor Changes the color of the image from gray scale to color (see
Display Settings| )
= Peak Marks the Peak Position using a green cross
4 Centroid Marks the Beam Centroid using a blue cross within a blue
circle; resets the centroid indicators
O Ellipse Displays the approximated Beam Ellipse in yellow color. The

ellipse is drawn corresponding to fitted or unfitted numerical
data. See Beam Settings!« | to enable/disable the ellipse fit.
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Toolbar Icon

Associated Action

|_...f_{’

Distance Measurement Mode

The distance measurement editor opens a table beside the
projection image. When drawing lines into the projection
image, the distance is inserted into the table. A maximum of 10
distances can be drawn. Remove a distance entry by selecting
the entry and pressing the "DEL" key or select the entry and
choose the "Delete Distance" entry from the context menu.

A1) sz s EE=)

Color Distance [pm] X [um] Y [pm]
3786.15 3786... 0

3728.1 3728.1 0
2141.4 0 2141.4

E w» * SetReference Position to Sensor Center
Set Reference Position to ROI Center
Set Reference Position to Peak Position
Set Reference Position to Centreid Position

Set Reference Position to User Position

The reference position for calculations can be displayed or hid-

den as a grey crosshair by toggling the FH button. A drop-
down menu allows to set the reference to typical positions or to
define a user position. Detailed explanations please see in
section Beam Settings |« |

l:l w * Set Calculation Area Automatic
Set Calculation Area Autornatic 150
Set Calculation Area to Full Size
Set Calculation Area by User
Set Calculation Area Automatic Ellipse
Set Elliptical Calculation Area by user

The Calculation Area is a subarea of the ROI. It can be dis-

played or hidden by toggling the [ 1 button. Only pixels within
this Calculation Area are interrogated and recognized for beam
data calculation.

A drop-down menu allows to make a choice from several pre-
sets; additionally a rectangular or elliptical calculation area can
be defined by the user. Detailed explanations please see in
section Beam Settings |« |

ﬂ w * Fix Crosshair to Center
Fix Crosshair to Centroid
Fix Crosshair to Peak

Fix crosshair to User Position
Reset the Angle to

+ Show Profile Curve

< Show Fit Curve

The crosshair, that shows the X and Y profile cuts for calcula-

tion, can be displayed or hidden by toggling the A\ button.
The position of these X and Y cross sections can be fixed to
the ROI Center, the centroid, the peak or to a user defined po-
sition.

Additionally, X and Y profiles and their curve fits can be drawn
into the 2D graph displaying the power distribution within a ho-
rizontal and a vertical cross section.

Please see also section Beam Settings| s .

This button locks or unlocks the mouse interactions within the
2D Projection.

If the window height is smaller than the full toolbar, the lower symbols are packed into a context
menu which is accessible via an arrow button on the bottom of the toolbar.
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Attention

The calculation area must not cut off lower intensity parts of the beam profile. This may
cause improper calculation results!
The following graph shows an example of a chosen ROI and Calculation Area:

Full Camera Resolution

Selected ROl = Actual Camera Resolution

Calculation Area

o

330 x 330 pixel
213 x2.13 mm

768 x 768 pixel 5.954 x 5.954 mm

1360 x 1024 pixel 8.772 x 6.605 mm

Example:

The beam in this example enters the Beam Profiler several times: once directly and additionally
from multiple reflections. The ROI is selected to 768x768 pixels so that all 3 beams are visible
within the 2D Projection window. But, in order to limit the image interrogation to the main beam

the calculation area was chosen much smaller.
Within this 2D Projection panel, coordinates X and Y are defined as follows:

Y 4

3.302
mm

00

3.307 | Sensor chip area
4.386 00 mm 4.386

Independent of the selected unit (pixel or um) within the Application Settings panel (see Beam
Settings, Unit/« ), the origin of the coordinate system is the selected reference position. Hori-
zontal axis is X and vertical axis is Y. Both axes are also labeled on the Beam Profiler housing.
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5.6.2 3D Profile

S0 Krail BE

(6

¢ | | & LE

Lin

The 3D Profile illustrates the power density distribution of the measured optical beam. Whereas
the beam's cross-section is parallel with the X-Y-plane, the relative power intensity is shown in
the Z direction (Pseudo 3D). This window can be opened and closed via the menu item "3D

Profile" in the window menu or via the toggle button & in the toolbar.
The 3D profile can be moved, rotated and zoomed with the mouse:

Rotate: Press right mouse button and move mouse
Move: Press left mouse button and move mouse
Zoom: Scroll mouse wheel

The following table summarizes the toolbar symbols available within the 3D Profile window and
its appropriate action.

Tcl)olbar Associated Action
con
1 | Opens a dialog box to specify the properties of the saved screenshots / dia-
L grams.
‘.:; Opens the 3D Profile Settings dialog box.
:ﬂiﬁ Toggles the appearance of the profile between solid to wired (default).
T
& Resets the manipulations of translation, rotation and zoom to the default view.

Position, size and rotation angle are also displayed within the 3D Profile Settings dialog box.
Numerical values can be set to define the 3D Profile appearance:
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& 3D Profile Settings

3D Profile

X Position | -3.80

Y Position | -3.00

Zoom -24.00

¥ Rotation | 456,00

' Rotation | 35,00

Style Solid

Speed I=ICI]|:l Quality

e If the slider "Speed - Quality" is in the far right position, the 3D image is displayed with
highest quality, i.e., with full resolution.

e The higher the 3D image quality is set, the more system resources are used. Depending
on the system capabilities, the software may slow down.

5.6.3 X and Y Profiles

Both windows can be opened and closed via the menu item "X Profiles" or "Y Profiles" in the
window menu or clicking on the appropriate toolbar symbols.

A Fruills BIEIET A Rionlz £ EEE

100 —

60 —

40

=]
()
Intensity [% of peak]
1
=]
()
Intensity [% of peak]

20

T
-4000 -2000 0 2000 4000 -3000 -2000 -1000 0 1000 2000 3000
Position [pm] Paosition [pm]

The X profile displays a single pixel row taken from the received camera image, while the Y pro-
file shows a single pixel column. The column and row are defined by the position of cross hair
within the 2D Projection| 1 graph.

The yellow curve shows the measured profile, while the red curve shows the approximated
Gaussian ! fit function and the blue - the approximated Bessel|:s! fit. The curves can be shown
/ hidden by toggling the appropriate button above the diagram.

If "Autoscale to Peak" is enabled and the cross hair in 2D projection is fixed to peak, the meas-
ured curve shows relative intensities from 0 to 100%, where 100% denotes the maximum value
in the selected row / column.

If the "Autoscale to Peak" function is disabled, the X and Y profiles will show a peak amplitude
equal to the AD converter saturation.
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The amplitude of the Gaussian fit curve may be lower or even higher than the peak intensity of
the measured curve.

The selected clip level (default 13.5%) is displayed if the "Auto Scale to Peak" function is en-
abled (button [&)).

The horizontal scale is displayed in pixels or pm and its range refers to the selected Reqgion of
Interest| s . The unit of the scale can be changed in the Beam Settings / Unit/« | dialog.

Toolbar |Associated Action
Icon
L Opens a dialog box to specify the properties of the saved screenshots / dia-
L] grams.
t" Opens a dialog box to save measurement data to XLS or CSV file.
Toggle button to display grid in the diagram. Default: grid is shown.
1-:* Zoom Home button
I Cursor mode - toggle button to show or hide the cursor.
| ‘ Show / Hide calculation area

Cursor Mode

Move the mouse pointer close to the vertical cursor line. The mouse pointer
0.0 pm . .
99.8 % changes to . The cursor line can be moved with the left mouse button
pressed to a position inside the diagram. The current values at the cursor po-
sition are shown in a rectangle next to the cursor in the colors of the plotted
curve.

5.6.4 Zooming and Panning Diagrams

All diagrams, e.g. X and Y profiles, plot diagrams, M2 and divergence diagrams, that have a
slider, can be manipulated for X and Y scale (zoom) as well as for X and Y positioning (pan).

Zoom Mode

To zoom in the diagram, draw a rectangle with the left mouse button pressed. Right click the
diagram to revert to the last zoom action.

q.:.. Zoom Home button returns to display of the complete diagram.

Zooming the Diagram Axes
[ - ]

=== Move the mouse cursor over an edge of the vertical or horizontal scroll bar slider.
The cursor changes to { or <. Press and hold left mouse button and move the
"7 T T mouse. This will zoom in on the appropriate part of the diagram axis. Return to
default view using the Zoom Home button.

Panning the Diagram Axes
=== Move the mouse pointer over the center of the vertical or horizontal scroll bar
Ly n glider and press left mouse button. Now the slider can be moved to pan (shift)

: across the diagram. Return to default view using the Zoom Home button.
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5.6.5 Calculation Results

In this window the results of the calculations are displayed as derived formt he raw data or the
fitted ellipse. The window can be opened and closed via the menu item "Calculation Results" in

the window menu or via the toggle button in the toolbar |

| CalcmationRestriis:

t" D Parameter Value
_Calculati Derived from Raw Data’
Beam Width (4-Sigma) X' 1183.6
Beam Width (4-Sigma) Y' 1128.9
= ) Azimuth Angle (4-Sigma) 8.1
- Ellipticity (4 Sigma) 5.4
Peak Position X 948.8
Peak Position Y -10.4
Centroid Position X 59.8
Centroid Position ¥ 121.3
AD Saturation 39.5
Total Power -29.57
—. Ellipse (fitted)
~ Ellipticity 95.3
Miner Ellipse Diameter (13.5%) 652.3
Major Ellipse Diameter (13.5%) 684.7
Orientation -50.2

pm
pm

pm
pm
pm
pm

dBm

pm

pm
deg

Unit

Test

Min.

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

690.00
690.00

90.00
100.00
690.00
690.00
690.00
690.00
100.00
100.00

100.00
690.00
690.00
100.00

The width of the columns is predefined but can be resized. With the first start of the Beam Soft-
ware, the parameters as shown above are displayed in this table. Click the marked green [l
icon in the table in order to select or deselect parameters to be calculated and displayed. The
fewer calculation results are enabled, the higher the speed performance of the software.
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‘Select [ Deselect All

Calculations Derived from Raw Data
Beam Width (4-Sigma) X
Beam Width (4-Sigma) ¥
Beam Width (4-Sigma) X'
Beam Width (4-Sigma) '
Azimuth Angle (4-Sigma)
Ellipticity (4 Sigma)
Beam Diameter (4-Sigma)
Effective Beam Diameter
Feak Position X
Peak Position Y
Peak Position R
«' Centroid Position X
«' Centroid Position ¥
Centroid Position R
¥| AD Saturation
¥ Total Power
Effective Area
Peak Density

L AA 4

A

Ellipse

| Ellipticity

| Minor Ellipse Diameter

| Major Ellipse Diameter
Mean Ellipse Diameter
Eccentricity

¥ Orientation

Profile Measurement
Beam Width Clip X
Beam Width Clip ¥

Fit Measurement
Gaussian Intensity X
Gaussian Intensity ¥
Gaussian Diameter X
Gaussian Diameter Y
Bessel Intensity X
Bessel Intensity ¥

Camera Temperature

Power Meter

£l C

e Even if the Gaussian and / or Bessel Fit calculations are disabled from display in the Cal-
culation results panel, the appropriate fitted curves are still shown in the X and Y Profile win-
dows, if enabled there.

e Centroid Position: This parameter is very sensitive to ambient light which may shift the calcu-
lated centroid! See Ambient Light Correction|z .

The units of the calculations can be changed in Beam Settings / Unit/ .
If a calculation failed the value turns to "--".

For details on these parameters, please see section "Application Note|:s"
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Handling of Calculation Results and Settings

Toolbar Symbol [Associated Action

t" Save Calculation Results
' Lock / Unlock Test Parameters
./} Load Test Parameter Configuration

Save Test Parameter Configuration

Save Calculations opens a dialog box:

| - Save Calculation Resulks @

Select the destination folder (see the preview pane)
Define the file name

Select file format (*.txt, *.csv or *.xIs)

Add date, time stamp, index (optional)

Click "Save Calculations"

File

Folder 1zer name] \DocumentsThorlabs{Thorlabs Beam =

Filename | Data

L1

Format Text Format {* bet)

| Date | YYYY-MM-DD =

¥ Time |hh.mm.ss s
-

¥ Index |1

-

C:/Users/[user name] /Documents Thorlabs Thorlabs
Beam/Data_2016-04-19_11.00.41_2001.txt
Freview

l Save Calculations l

Lock / Unlock Test Parameters; Load / Save Test Parameter Configuration.

These functions are related to the configuration of the Pass / Fail Test/ 1 functionality.
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This feature is used to save sequentially sets of the selected calculation results/s, e.g for a

long term analysis.

| - Save Calculation Results

File

Filename | Data

X5

Folder 1ser name] \Documents\ThorlabsThorlabs Beam | | ...

Format Text Format {*, txt)
¥| Date YYY-MM-DD
¥ Time |hh.mm.ss

¥ Index |1

Preview

-
-
-
-

-

L13

C:/Users/[user name] /Documents Thorlabs Thorlabs
Beam/Data_2016-04-19_11.00.41_2001.txt

Save Calculations

' Sequential Saving

Save Data...

@ With Interval Of | 10

Every 10

Stop Saving After...

Reaching Capacity of

Saving

@ Reaching Saving Time of

100

&0

100

LILmE I

seconds.

th Measurement.

ME.

Times.

Start Sequential Saving

x Close

Select the destination folder (see the preview pane).
Define the file name.

Select the export format.

Add date and/or time stamp (optional)

Save Data... Select either

— the time interval between two records (1 to 106 sec.)
or

— the n-th measurement to be recorded (n =1 to 10°)

e Stop Saving after... Define when the sequential saving
shall be terminated:

— after reaching a certain file size (1 to 100 MB)

— after reaching a certain recording time (1 to 106 sec.)
— after reaching a certain number of data sets (1 to 10°)
e Click "Start Sequential Saving"

The data sets are recorded to one single file, with each
new record appended to the previously recorded data
sets.
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5.6.6 Manual Vergence Measurement

8 Wiatital Ve gENeEVI EdSUTENT SN DDD

o Live

Settings for the Manual Vergence Measurement

' Fi
v v

Position 1 Position 2

-

-

Pasition [mm] | 0,00 Paosition [mm] | 1,00

X X
Beam Width (4-Sigma) % [um] Beam Width (4-Sigma) % [pm]
Beam Width (4-Sigma) ¥ [m] Beam Width (4-Sigma) ¥ [um]
Results
Vergence Mean [deg] Vergence ¥ [deg]
Distance [mm] Vergence Y [deg]

Vergence refers to the divergence or convergence angle of a light beam. The manual vergence
measurement allows this angle to be measured using a simple mechanical setup. The Beam
Profiler is mounted so that it can slide along the beam propagation trace. This can be done
using, for example, a Thorlabs M2 translation stage or a Thorlabs RLA Series of dovetail optical
rails in combination with a RC series rail carrier and a post.

Open the Manual Vergence Measurement Window either by selecting the appropriate item

from the Menu bar (Windows — Manual Vergence Measurement) or simply by clicking the 2

icon:

8)

8 Vergence Settings Dialog @

Beam Diameter Source
@ Beam Width (40)

Beam Width Clip

1. Click the &% icon in the left upper corner to open "Settings for the Manual Vergence Mea-
surements". Select the beam diameter calculation method. Measure the distance between
the light source and the front plane of the Beam Profiler and enter this value to the box "Pos-

ition 1" in millimeters and click the ¥ icon.

A ,

v v
Position 1 Position 2
Position [mm] 240:00 = Position [mm] | 241,00 |5

2. The software calculates the beam width at Position 1.
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Position 1

Position [mm] 240:00 :

®

Beam Width (4-Sigma) X [um] 2931.34

Beam Width (4-Sigma) ¥ [um]  2326.58

3. Move the Beam Profiler, measure the distance again, enter the new distance into the box
"Position 2" and press the 2nd V icon.

4. The beam width at Position 2 is calculated and based on the entered distance change, the
vergence angle in X and Y axes is displayed.

Position 1 Position 2

Position [mm] | 240,00 [ Position [mm] | 270}00 |5

® o

Beam Width (4-Sigma) X [um] 293134 Beam Width (4-Sigma) X [um] 2925.41
Beam Width (4-Sigma) ¥ [um]  2326.58 Beam Width (4-Sigma) Y [um] 2417.01

Results

Vergence Mean [deg] 0.04 Vergence X [deg] -0.00

Distance [mm] 30,00 Vergence Y [deg] 0.09

The accuracy of the entered distance between the two positions (shift) of the Beam Profiler is
significant for vergence measurement accuracy.

If you are using the Beam Profiler together with a M2MS Extension Set, the Manual Vergence
measurement is even more simple:

Remove the focusing lens from the system.

Feed the laser beam into the M2MS-BC207 Series input aperture and align it.

Open in the Beam Settings panel the Translation Stage Control! s | topic.

Use the stage slider to set 0 and 200 mm positions and proceed as described above.
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5.6.7 Tuning View

The Tuning View child window allows selectable values to be displayed in an analog way, which
can be helpful for adjusting the optical setup.

Select from the Menu bar (Windows -> Tuning View) or simply click the £& icon. The tuning
view can display either two needle scales or 4 bar graphs. Each scale or graph can be assig-
ned to one of the following parameters:

Sensor Saturation
Total Power
Ellipticity

Beam Width 4o (X)
Beam Width 4o (Y)
Peak Position X
Peak Position Y
Centroid Position X
Centroid Position Y
Ellipse Diameter min.

Ellipse Diameter max.

Beam Width Clip X
Beam Width Clip Y

Rev: 8.1, 10-Jan-2022
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-229 [um]

Toggle between Bar and Needle View

06.3 [UW] —179 [um]
B

B

Reset Min and Max Values

-

N

\

[ sensor saturation [+ [ Total Power [=] [centroid Position X_[=] [ Centroid Position ¥ [+]

On the scales, the observed minimum and maximum values are shown as blue triangles. They
can be reset using the ® buttons marked above.
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5.6.8 Beam Overlapping

The Beam Overlapping tool is useful to adjust the location of a light beam. For example, two
sources can be adjusted in such way that their spots overlap at a certain location and are con-

centric.

Select from the Menu bar (Windows -> Beam Overlapping) or simply click the @ icon.

[ d

EEATVET4ppng)| DDD

N2

L 54

Save Shot

Save Shot 1 I}D
Save Shot 2 D

Take a snapshot of the reference position by clicking to the button "Save Shot 1" or "Save Shot
2". The software instantly starts to overlay the live image from the Beam Profiler with the cap-
tured snapshot. The overlay method can be selected in the box "Composite Mode™:

[ 4

B eI VET apnig ESSTO LA DDD

"2

L &

Save Shot

Use Shot 1 .
Save Shot 2 D

Composite Mode

@ Plus
Lighten

Difference
Centroid Difference
% [um] 1256.38
¥ [um]  1339.61

R [um] 183658

50%
BREE oo, {5027}

Live

e

Overlay "Plus"

In "Plus" mode the intensities of the snap shot and the live image are added. This eases the
adjustment particularly of regions with lower intensity.
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‘ EEam U ETiap g SSToEHE DDD
Save Shot
o
Save Shot 2 D

Composite Mode

Plus
@ Lighten

Difference

Centroid Difference

X [pm]  1258.20
Y [om] 134252

R [um] 1339.96

50% )
[ — 5097} Hve

e

Overlay "Lighten"

In "Lighten" mode, within the overlapping region only the "pixel" with higher intensity will be dis-
played; the intensities of the snapshot and the current beam are not added.

‘ B eI VET dppig ESSTOTHE DDD

hot
$ Save S
| s @
LS4

Save Shot 2 D

Composite Mode

Plus
Lighten

@ Difference

Centroid Difference

% [um]  1258.34
¥ [um]  1344.49

R [pm] 1341.48

50% )
[ — 5097} Hve

e

Overlay "Difference"
Finally, in the "Difference” mode, the intensities are subtracted. The more regions appear black
within the overlay, the better the live image fits to the snapshot.

The centroid shift between snapshot and live image is displayed in X and Y axis direction, R is
the resulting absolute distance between these centroids.

For improved visualization of the overlay, the intensities of the snapshot and the live image can
be weighted in 25% steps (slider).
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5.6.9 Plots

Thorlabs Beam Software offers several additional plot windows to show the beam behavior:

Plot Positions/ |

Plot Power| e

Plot Diameters| e |

Plot Gaussian Fit/ ¢

Plot Orientation| s

Plot Environment Datal |
Beam Stability/| |

All plot windows are accessible via the "Windows" menu, while Plot Positions, Plot Power
and Beam Stability also have buttons in the toolbar. The diagrams can be cleared using the
"Clear Windows" command (Menu Bar -> Control or __» button).

Convenient view functions allow a detailed analysis of the parameter's behavior over time.

Display / Hide a certain parameter: Appropriate buttons are located above the diagrams.
Zoom Out: Press and hold left mouse button and mark the desired diagram area.

Undo Zoom: Right click on the diagram to reproduce the previous zoom status.

Zooming Diagram Axes
mmsmmsmws  \Ove the mouse cursor over an edge of the vertical or horizontal scroll bar

I | slider. The cursor changes to {§ or <. Press and hold left mouse button and
—— 1 — move the mouse. This will zoom in on the appropriate part of the diagram
axis. Return to default view by right clicking to the diagram.
e Panning the Diagram Axes
messwsmmm  Move the mouse pointer over the center of the vertical or horizontal scroll bar

n [» 1| slider and press left mouse button. Now the slider can be moved to pan (shift)
————71— across the diagram. Return to default view using the Zoom Home button.

e Autoscale: This button in the left toolbar returns the diagram to default view (auto scaled).

e Cursor Mode: If the mouse position is near to the vertical cursor line, the mouse cursor

changes to ‘. The cursor line can be moved with the left mouse button pressed to a posi-
tion inside the diagram. The current values at the cursor position are shown in a rectangle
next to the cursor in the colors of the plotted curve.

The individual plot windows are explained in detail in the next sections.
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5.6.9.1 Plot Positions

AYZ

Toolbar: HiR¥ , Menu bar: Windows -> Plot Positions

AR STHONS DDD

._l _ll —l

k5

100 —

re
-

50 —

(&= £
=

Position [pm]
=
1

-50 —

-100 —

T T T T T T T T 1
00:00:00 00:08:20 00:16:40

Measurement Time [hh:mm:ss] started at 2016 Apr 15 13:05:44

The positions of X and Y peak and of X and Y centroid positions can be displayed vs. time.

Toolbar Icon

Associated Action

i Save Diagram or Image: Opens a dialog box to specify the properties of the
L saved diagram or image.
EII Save Data: Opens a dialog box to specify the properties of the saved calcu-
lation data
o Clear all plots

Show or Hide the grid in the diagram:

Autoscale ON/OFF

s
[

Show or hide the cursor
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5.6.9.2 Plot Power

Toolbar: . Menu bar: Windows -> Plot Power

o
]

‘m IO OWET,

s [ TotalPoner|

285—; N”ﬂ‘m' [N AT O™ 31

0o0: UCI 0o 00: UU 50 0o0: 01 40
Measurement Time [hh-mm:ss] started at 2016 Apr 15 13:22:25

-2,8 -

=] & & &
(]

Power [dBm]

The total power measured by the Beam Profiler vs. time can be displayed.

The power indication of Thorlabs Beam Profiler instruments is not calibrated vs. wavelength, it
is based on a typical responsivity curve of the used sensor and the manually entered
wavelength (see Optical Setup / Wavelength! )

Toolbar Icon Associated Action
i Save Diagram or Image: Opens a dialog box to specify the properties of the
L] saved diagram or image.
E. Save Data: Opens a dialog box to specify the properties of the saved calcu-
lation data.
o Clear all plots
Show or Hide the grid in the diagram:
HLH Autoscale ON/OFF
I Show or hide the cursor
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5.6.9.3 Plot Diameters
Menu bar: Windows -> Plot Beam Diameters

=)

Diameter [um]

A A B T T T 1
00:00:00 00:03:20 00:06:40 00:10:00 00:13:20
Measurement Time [hh:mm:ss] started at 2021 Okt 05 13:40:09

The Plot Diameters window displays the beam diameter over time as the user adjusts settings.
This allows to easily monitor the behavior of the beam diameter.

5.6.9.4 Plot Gaussian Fit
Menu bar: Windows -> Plot Gaussian Fit

=

it i LRI L UL UL Lol LR |
il UL L analil) ol yd s

—|[E|E & rE
=

Percent [%]

L B
00:00:00 00:03:20 00:06:40 00:10:00 00:13:20
Measurement Time [hh:mm:ss] started at 2016 Apr 15 13:22:25

This window plots the Gaussian Intensity value (see Calculation Results/s ) which shows the
coefficient of determination of the fit.

Toolbar Icon Associated Action

| Save Diagram or Image: Opens a dialog box to specify the properties of the
L] saved diagram or image.
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Toolbar Icon Associated Action
tll Save Data: Opens a dialog box to specify the properties of the saved calcu-
lation data
p— Clear all plots

Show or Hide the grid in the diagram:

hﬂ_L-N Autoscale ON/OFF
J

Show or hide the cursor
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5.6.9.5 Plot Orientation
Menu bar: Windows -> Plot Orientation

DL ETIATIT]

Her@unmnE
=

Angle [degree]

00:01:00 00:01:05 00:01:10 00:01:15
Measurement Time [hh:mm:ss] started at 2016 Apr 15 13:36:38

#

This window plots the orientation (in degrees) of the ellipse, see Calculation Results s,

Toolbar Icon Associated Action

| Save Diagram or Image: Opens a dialog box to specify the properties of the
: saved diagram or image.

Eg Save Data: Opens a dialog box to specify the properties of the saved calcu-
= lation data

o Clear all plots

Show or Hide the grid in the diagram:

HLN Autoscale ON/OFF

I Show or hide the cursor
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5.6.9.6 Plot Environment Data

In this window the position of the X and Y centroids can be logged together with the reading of
the camera's internal temperature sensor vs. time.

s

Pt SR s ey DDD

g2
El

=] & & &
=)

Temperature [°C]

- 0,6
- 0,4

0,2

00:00:00 00:00:10 00:00:20 00:00:30
Measurement Time [hh:mm:ss] started at 2016 Apr 15 14:05:55

[wr] uoiysog

The temperature axis is located to the left (yellow curve), the centroid position axis (blue and
green curves) is shown to the right.

Toolbar Icon

Associated Action

i Save Diagram or Image: Opens a dialog box to specify the properties of the
L saved diagram or image.
EII Save Data: Opens a dialog box to specify the properties of the saved calcu-
lation data
o Clear all plots

Show or Hide the grid in the diagram

Autoscale ON/OFF

s
[

Show or hide the cursor
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5.6.9.7 Beam Stability
Toolbar: @], Menu bar: Windows > Beam Stability

@ DY EE®)
£ PETT— P, e e m— O ——— ot 2960
N e Etapoed Time ——

[dd:hh:mm:ss]

Max. Distance to Reference Position

X [pix] 0.62
Y [pix] 0.49
R [pix] 0.63

@ L v @

Smallest Enclosing Circle

) Center Pos X [pix] -36.60
Center Pos Y [pix] 18.19
— Radius [pix] 0.54

=
Pasition [pix]

=372 =37 -36,8 -36,6 -36,4 -36,2 -36
Position [pix]

Mazx. Data Count: 100000

This feature allows the beam stability vs. time to be recorded in a very versatile way. Accumu-
lated data are accessible from the graphic display by enabling several plots:

| m Centroid Positions | Plots the trace of the centroid positions as a blue line

[ Latest Plotted Centroid | Plots the most recent centroid position as yellow dot
| Roling Centroid Positions | Plots the trace of the rolling centroid positions|+«1as a dark green

line

[ Latest Roling Centroid Plots the most recent rolling centroid position as a bright green
dot

| W Reference Position Trace | Plots the trace of the reference positions!~ | as dark red line
| m Reference Position | Plots the reference position as a bright red dot

[TGaies Besseirit Cenroid Positons| Plots the Gauss / Bessel fitted centroid positions
m Plots the smallest enclosing circle around centroid position cloud

[ B Centroid Positions ] Plot disabled

| W Centroid Positions | Plot enabled
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Most of the beam stability characteristics are given in numeric units:
Data Count: The actual count of displayed measurement results.
Elapsed Time: Time since last start of stability measurement

Max. Distance to Reference Position of the centroid positions is given in distance (X), dis-
tance (Y) and as radial distance (R). The reference position can be defined in the Settings Dia-
log (see below the tablel»]) as either the oldest centroid position or the center of the centroid
positions data cloud.

Toolbar Icon |Associated Action

L Save Diagram or Image: Opens a dialog box to specify the properties of the
L saved diagram or image.
tll Save Data: Opens a dialog box to specify the properties of the saved calcula-
tion data

{ﬁ Shows the Settings Dialog (see below)

Reset Data: Clears Beam Stability data only

Stops and restarts the measurements, clears all accumulated plot data

x
'[E' Sets the zoom factor so that all data points are located within the diagram area

& .
*'* Zoom out to the entire sensor area

Show or Hide the grid in the diagram:

Display results as dots or wired

Settings Dialog

B Beam Stability Settings =%| | Reference Position: Reference for calculation of beam stability.
R Can be set to the center of the data cloud or to the oldest dis-
played data point.

#® Center of the data points doud

Oldest data point

The maximum number of data points to be displayed, the handling of data points after reaching
the maximum and the time interval between two displayed data points is set in the menu Beam
Settings / Plot over Time Parameter /s .
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6 Operation Instructions

6.1 Setup BC207 Series
This chapter describes the setup for the BC207UV(/M) and BC207VIS(/M).

1. Provide stable mounting of the Beam Profiler as described in the chapter Mounting BC207
Series| /.
2. Download the Beam Software version 8.0 or higher through the software tab on the BC207
Series website and install| s 1it on your computer.
3. With the filter cap still on the beam profiler, adjust the BC207 Series Camera Beam Profiler
such that its optical aperture will be exposed to the optical beam.
4. Align the beam to be measured so that it is perpendicular to the front face of the Beam
Profiler.
5. Be sure to operate the instrument within its specified Power Range ). Please regard the
output power of your light source.
a. Choose a neutral density (ND) filter in the Filter wheel| s 1 which is suited for the operat-
ing wavelength (UV / VIS) of your light source.
b. Select a filter attenuation which is adapted to the applied laser power. Always start
with the maximum attenuation to prevent damage to the beam profiler.
c. If required, choose additional attenuation in front of the beam profiler to stay within
the specified power range.
6. Minimize ambient light entering the Beam Profiler aperture.
7. Remove the filter cap.
8. Connect the camera using the supplied USB 3.0 cable to the PC as described in
Connection to the PC| 1.
9. Start/«the Beam Software.
10. Switch on the light source.

Attention

Do not stick anything into the Beam Profiler aperture! The protective glass might be
scratched.

Prevent dust or other contamination from entering the aperture!

Keep beam power below the allowed limit to avoid damage to the instrument!

6.2 Measurement with the Beam Profiler

To achieve correct and reliable measurement results, it is recommended that these basic
guidelines are followed.

1. Follow the instructions described in Setup BC207 Series!| -,
2. In the Beam Software:
a. Enter the correct operating wavelength/ » .
b. Enter the attenuation| | of the chosen ND filter.
c. Perform the Ambient Light Correction!»in case of weak light sources compared to the
ambient power level.
d. Perform a Power Correction| |

Software Performance Optimization

As soon as a BC207 Series device is selected within the "Device Selection" panel, the mea-
surement starts in the continuous mode. It may be advantageous to stop the continuous mea-
surement for a detailed analysis of a beam profile captured with the last image. Also, user inter-
actions with the GUI will work more fluently when the continuous flow of image data is stopped.
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Measurement speed of the Camera Beam Profiler depends on various device settings like bin-
ning, image resolution (ROI) and the selected exposure time. Also the number of open child
windows used to visualize the measured results and the number of activated numerical para-
meters to be calculated may reduce the available display update rate, depending on the perfor-
mance of your PC.

For accurate measurement results (power values, M2 results) the correct wavelength must be
entered. Thorlabs Beam Profiler instruments are not calibrated for power with respect to the
wavelength. The power calculation is based on a typical responsivity curve of the used sensor
and manually entered wavelength (see Beam Settings / Optical Setup !z ).

6.2.1 Operating the Instrument

Be sure that the Camera Beam Profiler is connected to the PC and the driver is installed prop-
erly as described in the chapter Connection to the PC.

At the initial proggm start, the GUI opens and displégs the Beam Settings|= | panel, the Cal-
culation Results =1, 2D/ Projection and 3D Profile/s: . Child windows|«1 can be opened and
closed via the entries in the menu "Window" or via the symbols in the toolbar of the main win-
dow. The activated windows can be sized and arranged as desired.

The recognized Beam Profiler will be connected automatically, and the continuous image ac-
quisition starts.

If more than one device was recognized during the initial application start, the first recognized
device will be connected and started. Please see section Start the Application! 51 for details on
how to select a different device.

Verify the settings in the section Optical Setup ! | if you have started the Beam Software for the
first time. For more details on the hardware settings please see the section Camera Beam Pro-
filer Parameter/ .

The configuration of child windows is saved when the BEAM software is closed. On the next
software instance, the BEAM software is next opened, these windows and their last positions
and appearances are restored. Also, the most recent device selection will be restored when re-
starting the BEAM application, together with the most recent settings that were made in the set-
tings panel.
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