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Introduction

The Wavelength Meter is designed for wavelength measurements of CW (continuous wave) and pulse
lasers with an extremely high accuracy and measurement rate.

The Wavelength Meter consists of an optical unit, a USB connection solution for IBM PC compatible
computers and the easy to use software. The optical unit is designed to create interference patterns,
obtained by four Fizeau interferometers.

The signal from a photodiode array, found in the optical unit, is transmitted via the USB communication
cable to your computer. The computer program of wavelength measurement then graphically displays the
interference pattern and calculates the wavelength in comparison with a reference laser's signal,
previously obtained by calibration. Calibration with the included calibration source can be performed
automatically.

An optional multichannel fiber switch unit provides the possibility of measuring up to eight lasers at the
same time (two, four and eight channel versions are available). That way it also is possible to use a
reference signal for automatic calibration during the measurements.

An also optional PID regulator can stabilize up to eight lasers at a time or guide them to any desired
wavelength course."
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1 Preparation of WLM for Operation 5

1 Preparation of WLM for Operation

1.1 Installation

1.1.1 Requirements

For the USB device and Wavelength Meter installation you need:

IBM PC compatible computer with MS Windows 2000, XP or Vista (all 32bit)

40 MB of free hard disk space

1 free USB slot

For the optional switch unit: 1 free COM port (RS232) if this port is used in opposite to a possible
direct access (optional)

Administrator rights

1.1.2 Installation procedure

Note: In case you are installing a system which includes an additional PCl DAC board used for a Laser
Control or PID regulation option, you should install the PCI DAC board before starting the
Wavelength Meter software the first time.

1.1.2.1 PCI DAC board for PID regulation (option)

1. Switch off the computer and remove the power supply.
Insert the PCI DAC board to a free PCI slot on your mainboard, docking station or PCI card
extender. (Note: The components of this board are sensitive. Please care for being grounded to
avoid the risk of destroying the board with static electricity discharging.)

3. Plug the 1 m open ended access cable to the D-Sub female of the DAC board and fix it tightened

with the screws at the male.

Close the housing, reestablish the net power supply and switch on your computer,

After startup, the OS will find the new board and display the driver installation dialog.

Please choose the manual installation way, selecting the driver by yourself. Guide it to the

"infime\" directory of your installation CD, select the found inf file and press "OK".

7. The DAC board driver now is about to be installed and the board can be used after this procedure
is finished.

o0k~

Note: When the computer is powered and the D/A channels £15 V power supply is connected and
active, the D/A channels immediately put out -10 V! This only is set back fo zero when the
Wavelength Meter software is started. So, fo protect your electronic equipment, please ensure to
either do not supply the D/A channels with power (15 V) or do not attach your equipment to the
D/A channels outputs before the Wavelength Meter software is started.

Please also read chapter 2.8 "PID laser control (upgrade option)" on page 19 before installing
the PCI DAC board. '

1.1.2.2 Wavelength Meter

1. Start the setup program '<CD-Drive>:\Setup.exe'.

This process then registers the necessary drivers in your system and installs the Wavelength
Meter program.

2. Connect the Wavelength Meter with your computer using the included standard USB cable.
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6 User Manual Wavelength Meter WS/5 IR AC

Now, drivers and programs are ready for work.

1.1.3 Uninstallation procedure
* Click ‘Startmenu | Programs | HighFinesse | Wavelength Meter... | Uninstall’

or

» use the system control applet ‘Software’, select ‘HighFinesse Wavelength Meter...” and click the
remove button.

1.1.4 Update procedure

-

Updating a Wavelength Meter software simply is to be done by first manually uninstalling the old software
(see paragraph 1.1.3 above) followed by a standard setup of the update.

If while using the Wavelength Meter meanwhile you have proceeded a new calibration, it is senseful to
preserve the newest calibration data. Additionally you might be interested in also preserving your current
software settings. On uninstallation you will be prompted for a few specific files whether they shall be
preserved for a following update, this includes calibration data and software settings files. If you want to
preserve the calibration data, please say "No" when you are asked to delete *.stn files and history.* files.
If you want to preserve your program settings, also don't delete the *.ini files.

Please confirm

® .iA fl!e 10 be femaved represeﬁts user settings or dEVICE cahbratlan 1nfnrmai|0n

‘-"Fiie: wim _wstini

: If you are unmstaihng this product in order to reinstall an updaze wou perhaps mlghttﬁ wiant
. saving this file because it could contain more actual mf::;rmatmn relatmg to your system than
_ the new one. In this case please choose "No".

Lo -ﬁquwﬁni to delete this file?

Yes

When later you install the update, you again will be asked whether to overwrite the files which have not
been deleted beforehand. Please then do not overwrite the files if the specific information shall be
preserved.

Note: In very rare cases it might happen that the calibration format of the old software does not match
the format of the updated software. In this case the calibration files have to be overwritten on
installing the update. You will be notified especially when such a case occurs.
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1 Preparation of WLM for Operation 7

1.2 Device assembly

Set the collimator into the beam of the laser to be measured and plug in the 5 m long optical 400u-fiber to
the collimators' mount. Vary the height and the adjustment screws of the stand until there is a maximum
emission in the optical fiber output. Now connect this fiber with the optical unit.

For the optional fiber switch there are up to eight input and one output fiber ports at the front panel of the
switch. Please connect the external switch unit with a free COM-port (RS232) and to a power supply or
directly to the Wavelength Meter (depends on the connection possibilities of the switch). Repeat the
above adjustment of the fibers above for all lasers to be measured. Plug each laser fiber into one of the
input ports and connect the output fiber to the wavemeter.

Note: Do not apply force on fixing the fiber connectors to the devices to avoid damaging the fiber ends.
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8 User Manual Wavelength Meter WS/5 IR AC
2 Operation procedure

2.1 Adjustment

. Switch on the 'Adjustment’ operation mode using the
W - : ; :
r\‘ avalenoiiiie: S menu option ‘Operation | Start | Adjustment’ (left
figure).

7

. klEousmant Observe the interference pattern on the program
Calibration ... window, change the exposure value and vary the
Link 3 Recording ... adjustment screws of the fiberoptical stand til the

signal amplitude is set to optimum (30 to 90 % of the
Replay. chart detail height).

Adjustment

Therefore, please be sure to set the exposure value to a possible minimum, because it influences the
measurement repetition rate.

If at the smallest possible exposure (1 ms) the interference pattern is still too large, you need to weaken
the signal using optical methods. Vary the adjustment of the fiber stand or place a light filter into the ray's
path, if that is appropriate relating to your measurements.

Exit the adjustment mode (using the ‘Stop’-button or the menu option ‘Operation | Stop | Adjustment’) and
then start the measurement mode the same way or just use the 'Start' button. The measurement will
continue until it is interrupted manually.

In case of a fluctuating signal level, it is possible to control the exposure period during the measurement
(manually as well as in automatic mode).

The measurement program analyzes the interference pattern and, in case of signal disappearance or
exceeded or weakened levels, displays an appropriate message in the status bar. The wavelength
calculation misses that turn.

If you are running in ‘Measurement' mode, it is not necessary to change to 'Adjustment' mode to adjust
your device properly. The 'Adjustment' mode is just faster and better suited for much slower and older
computers.
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2.2 Calibration

2.2.1 Calibration with He-Ne laser

To guarantee the precision indicated in the technical
data, you should calibrate the device periodically on
known He-Ne- or other reference signals.

"\, Wavelength Meter

Eile i Operation  Seftings 7

In order to do this, you must connect the optical fiber
with the reference laser emission to the optical unit.

Start the measurement mode and ensure the wave-
length of the calibration laser to be stable. Otherwise
run the adjustment procedure beforehand.

Finish the measurement before starting the calibration with the 'Stop’ button and choose the ‘Calibration’
option in the menu ‘Operation’.

"\, Calibration ﬁ.] Once you confirm the calibration in the
i appearing dialogbox (having previously
~ Unit of reference source valug — entered your known reference laser’s

& Vacuum wavelength [nm] aK wavelength), the calibration process takes
s T place and the interference pattern and its
S Cancel ] calculated result value will be displayed
" Frequency [THz] o
" Wavenumber [om-1]
" Photon enerqy [ev] \ Restore old I If the signal does not match your entry in
; any way, an appropriate errormessage
-~ occurs, saying the calibration was
780 4 2460 - abandoned.
i {E 'n:eﬁ;?;::wa e e The characterizational values of the
-~ reference He-Ne laser interference pattern
Neon lamp are written down to the file ‘wimXXXst.stn’
A% Another laser

‘ | aeasmam— in the program directory. Additionally, this
| €7 Free runrirg Helde laver [ Note: data will be catenated to the file

' s ‘history. XXX with the corresponding
timestamp. The Wavelength Meter needs
these informations for correct
measurements.

~ ¥ Orly allow i within ————— 7

+- 00008 ﬁ A

| I Display a message if outside
|

' sighal source |

Calibration - .5.]

Note: You should use this procedure
cautiously because incorrect
settings will cause further

Q This is nota He-Ne laser or it's a bad signal.
measurements to malfunction.

The calibration was ahandoned !

The initial certification and calibration of the
Wavelength Meter have been performed
using a stabilized laser with accurate

" XXX is a placeholder for the serial revision number of your Wavelength Meter. The revision number consists of three digits and can
be found in the 'Contact’ dialog box in the help menu.

72 076 Tibingen Fax: +49 - (0)7071 - 968517 info@HighFinesse.com
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10 User Manual Wavelength Meter WS/5 IR AC
1064.4911524 nm wavelength.

2.2.2 Calibration with Neon lamp

This Wavelength Meter has an option of calibration with a special Neon-lamp. This option should be used
only if the user does not dispose of a He-Ne laser or if especially the autocalibration option (see chapter
"Measurement with autocalibration” below) of this device is used. For manual calibration using the
included neon lamp, please switch to the internal neon lamp channel using the small coloured channel
button "C" on the top right corner of the result value panel. Start a usual measurement and adjust an
optimum of signal amplitude (60 to 90 % of the chart detail height, the more the better) using the
exposure controls. If the automatic exposure is not long enough (stops at the value set in the 'Extra
Settings'-dialog box reached by menu 'Settings'), you can directly enter a higher exposure time (max.:
9999 ms) after unchecking the automatic exposure checkbox. Then sequencely stop the measurement
and start the calibration in the 'Operation’ menu. Select "Neon lamp" in the Calibration dialog box and
press OK. After successful calibration the message "Cal. ready” will be displayed.

The file 'wimXXXst.stn™ will be updated like on He-Ne laser calibration procedure.

It is possible to observe and adjust the signal after switching to channel 2 (the small button at the upper
border of the result panel). Do not keep the Neon-lamp running in measurement mode more then 2 to
3 minutes (the lamp has limited resource).

2.2.3 Calibration with another laser

This WLM has an option of calibration on any laser. It is but recommended to use a reference He-Ne-
laser on availability, measurements will reward you with the largest precision.

For this purpose choose the menu option ‘Operation | Calibration ...", choose 'Another laser' and continue
similar to the He-Ne-laser calibration above.

Caution:
It is imperative that you are absolutely sure about the correctness of your wavelength value.

If you are not sure of your references’ wavelength, we recommend to save the initialization file
wimXXXst.stn under another name before carrying out the calibration, in order to be able fo
restore it in case of faulty measurements.

2.3 Removing blackbody radiation

The included ccd arrays for all types of devices are sensitive to blackbody radiation (BBR). Especially IR
and IR2 devices are very sensitive to BBR. By this reason IR and IR2 devices are cooled to a stabilized
working temperature to reduce the blackbody radiation influence. But for stable measurements it
additionally is needed to remove the lasting radiation as well as possible. For standard range devices this
procedure only is recommended for very high exposure times (e.qg. for lasers with very low input power),
but for any IR devices always. Each time after software startup one needs to store the lasting background
which then successively will be subtracted from each following measurement shot. This allows better
measurement stability.

To store the signal to be subtracted, stop any measurements, use the menu option
"Operation | Blackbody radiation | Store" or the “Store dark” button (available for IR devices only) in the
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2 Operation procedure 11

bottom right corner of the main window and follow the instructions. This procedure will take a few
minutes.

After having stored the blackbody radiation data under special conditions, it might happen that the
possible exposure range is limited additionally because above a specific exposure setting the blackbody
radiation itself would be too high.

For any subsequent call to store, the stored data first needs to be cleared again.

This procedure might be required to be repeated from time to time, especially when operational or
environmental conditions have changed.

Note: Please ensure IR and IR2 devices to get sufficient time to warm up before this procedure is
performed.

For measurements with stored background we recommend to switch on the intensity bar. The intensity
bar on the right hand side of the pattern charts s split into two parts: A small upper block indicates the
complete signal amplitude including the subtracted background. It is possible to obtain an overexposure
warning while the pattern still appear well illuminated, because signal plus background can saturate the
ccd arrays.

2.4 Measurement procedure in continuous wave (cw) mode

To start the cw-measurement, first set the wanted physical unit, the desired signal channel (switch
channel :if an optional fiber switch is attached), and the continuous wave mode, then there’s nothing to do
but pressing the ‘Start’ button to change to the operation mode ‘Measurement’. Instead of this you also
can use the menu option 'Operation | Start | Measurement'.

Note: For the best results, make sure the device has been properly adjusted and calibrated
beforehand. The calibration process especially should be undertaken periodically (and if
remarkable environmental conditions have changed) to reach the specified precision.

On successive measurements, the recorded interference pattern will be displayed in the chart and the
calculated wavelength in the panel below. In case of bad signals the wavelength panel will indicate this
instead of displaying a calculated result.

The measurement repetition rate but also the signal amplitude depend on the actual exposure value. If
you set down the exposure time slice to improve a higher repetition rate, the signal amplitude will drop ...
and vice versa. You can leave the device to detect the smallest working exposure setting. To do so, set
the exposure to the lowest possible value and then switch on the automatic exposure mode (to be found
under the exposure value controls or in menu ‘Settings | Exposure’).

Additionally it is possible to influence the measurement rate by adjusting the measurement interval. The
settable resolution is 10 ms, but it only shows effect if chosen larger than the exposure. The resulting
measurement rate always is limited by the maximum of exposure and measurement interval. The
measurement interval setting is an overchannel setting. So, in switch mode (optional fiber switch
required), it is taken for all channels together.

; : ’ [ Phone: - . HighFi ;
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12 User Manual Wavelength Meter WS/5 IR AC

You can use the ‘Fast’ mode setting to speed up redrawing of the interference pattern by drawing less
pixels or choose 'Show Signal' to completely dis- or enable the updating of the graph, switching off 'Show
Signal’ provides the highest possible speed.

The calculated result and all other additional values and settings can be accessed during measurement
as described in "Measurement result access'. Additionally it is possible to receive the wavelength over
COM-port of an extra computer.

To transfer the wavelength over the COM-port to another computer use the menu option
‘Operation | Link | Connect COM-Port’. It is also possible to run this option automatically with and while
measuring. Adjust the necessary settings in the start-settings dialog (menu ‘Settings | Extra Settings e e

If you want to start another application with the measurement, you can set this using start-settings, too.
We deliver examples for detailed external control ('<InstallationPath>\Projects\DataDemo\Delphi') and for
less detailed ('<InstallationPath>\Projects\DataDemo\C', '...\Visual Basic' and '...\LabView'), also you will
find a sample of long-term measurement graphing at <InstallationPath>\Projects\LongTerm\Delphi. The
corresponding executable files can be used to demonstrate this application launching.

2.5 Pulsed laser measurements

This Wavelength Meter has four general measurement mode options, measuring continuous wave (cw)
lasers in the standard continuous mode (paragraph 2.5.1) and three pulsed mode options: It is possible to
measure the wavelength of a pulsed laser triggered internally or externally.

e Optically triggered: using the builtin optical trigger (paragraph 2.5.2)

e Externally TTL triggered (mode 1): finishing the integration with a TTL-pulse (paragraph 2.5.3)

e Externally TTL triggered (mode 2): starting the integration for a time window of 1000 — 10000 ys
(paragraph 2.5.4)

2.5.1 Measuring pulsed lasers in continuous measurement mode

Pulsed lasers can be measured in the continuous wave (cw) mode, too, if you set the exposure large
enough to cover at least one pulsesignals cycle, better two or more. This way it is possible to measure
each pulse separately (eg. 100 Hz rep. rate, 10 ms exposure time) or to average by choosing a higher
exposure time (100 Hz rep. rate, 50 ms exposure time: averaging 5 times). This technique only works if
the periodic cycle of your lasers pulses does not exceed 1000 ms. It is advisable to set the exposure to
be controlled manually, an automatic exposure control here doesn't guarantee stable measurements. To
avoid 'Big Signal' with large exposure values you may have to adjust less light to the collimator.

The standard continuous wave measurement is described in Measurement procedure of continuous
wave (cw) mode. The usage of the software in pulsed mode is identical to the continuous mode operation
except for the inability to set the usual exposure (in pulsed mode each pulse is going to be recorded
entirely or for a specified integration window (ext. mode 2)).

Note: For the best results, make sure the device has been properly adjusted and calibrated
beforehand. The calibration process especially should be undertaken periodically (and if
remarkable evironmental conditions have changed) to reach the specified precision.

You can use the ‘Fast’ mode setting to speed up redrawing of the interference patterns or choose 'Show
Signal' to completely dis- or enable updating of the lasers' graphs, this provides the highest possible
speed.
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The calculated result and all additional values and program states can be accessed while measurement
as described in 'Measurement result access'.

Note: To avoid fibre damage, do not let the input energy exceed 300 jiJ when measuring ns-laser
pulses.

For pulse measurements with electronic synchronization please use the LEMO connector
marked "I" at the rear of the Wavelength Meter. The second female marked "O" can be used to
watch the signal of the internal photodiode, if any.

2.5.2 Optically (internally) triggered pulse measurement

Measurement of a pulsed laser with the built in optically triggering mechanism is provided similar to the
continuous wave mode. The device detects the pulses independently and raises its own TTL-level
triggering pulse, which then causes to read out the integrated information. Then it will calculate the
wavelength once per one or more pulses, depending on the pulse repetition rate. Longterm duration
pulses (> 1 ms) as well as cw light but are measured nearly continuously.

Switch to the "Pulsed (optically triggered)" mode and continue as in 'continuous wave mode'. In this
made, it is not possible to control the exposure behaviour of the software.
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14 User Manual Wavelength Meter WS/5 IR AC

2.5.3 Externally triggered pulse measurement (mode 1)

After connecting your triggering cable to the device, in this mode the rising edge of a TTL trigger pulse
controls the ccd arrays to be read out. Your trigger signal at the earliest should begin 200 - 500 ns before
the falling part of your laser pulse occurs. Otherwise you risk to cut the signal in the true sense from
being measured. So, the best and most convenient moment to trigger (with the rising TTL-peak) is
simultaneous to the laser pulse but also after.

Switch to the "Pulsed (externally triggered 1)" mode and continue as in 'continuous wave mode'. In this
mode, too, it is not possible to control the exposure behaviour of the software, the integration time is
controlled by the triggering rate.

P . Laser pulse P

a
-

Analysis ——— Integration zone —»%5
Zone
=1ms

Trigger

] I

Sensor active mE?S}Ji‘ing P

=

E/

200 - 500 ns each 200 - 500 ns each

Note: To measure pulsed signals with very small repetition rates or radiation between the pulses - as
happening at some diode lasers e.g. - better use the externally triggered pulsed mode 2. This
guarantees to measure just up to a specifyable integration time (~1000 to 10000 us) and avoids
overexposure and signal pollution problems.
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r' : 2.5.4 Externally triggered pulse measurement (mode 2)
= /Laser pulse Secutity P
r zone T
- /
l' /f
N Trigger
signal

I

- Analysis
[ b Zone —a Iy

1 =1ms T

-10ms —-H Avvaiting thigger signal b
1 £ 7/ ;
Sensar open Sensor open
~10 ps far pulse ~10ps for pulse

! ~1 - 10 ms ~1-10ms

o (Integration zone) (Integration zone)

. The lightsensitive sensors are prepared for measurement of the laser pulse (P) up to a specifyable
'[ integration time after the arrival of the external trigger pulse and a following separating security slice of

— ~10 ps (the light blue security zone in the figure above). In this timeslice of nearly 1000 to 10000 us (you

can adjust this interval at the exposure control replacement "Integration [us]" on top at the right hand side

o of the window) the device scans for P (which must not occur within the first 10 us released by the TTL
T trigger). Then the electronical and computational calculation mechanism (yellow analysis zone) takes

- = 1 ms - depending on the used hardwares speed and the current options' and visualization state of the

software - to ready the device for measurement of the next signal again.

T _ This technique guarantees to avoid signal pollution and overexposure problems on measuring pulsed

kR signals with radiation between the pulses, as happening at some diode lasers or other seed sources.
Tr Having prepared your triggering mechanism this way, you can continue as in 'continuous wave mode'.
FT 2.6 Measurement with autocalibration

This Wavelength Meter has a neon lamp built in, used as calibration source. This source internally works
W i as a separated channel and can be used to serve with the option to calibrate the device automatically.
The autocalibration mode can be switched on in the control group "Display" or via menu
"Settings | Display*. The calibration rate can be set in the group 'AutoCal each' on the right hand side of

: the Wavelength Meter application window. It is possible to adjust it to calibrate once on each

T measurement start or with a given rate or interval (once per number of measurement shots, days, hours
— or minutes).
' Once this mode is entered and running, both signals and their results can be watched in the

T interferometer pattern charts and the corresponding result panels below if they selectively are enabled

using the options buttons in the belonging signal result panels.
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16 User Manual Wavelength Meter WS/5 IR AC

For testing purpose, it also is possible to run the autocalibration signal in non autocalibration mode if you
switch to channel 2 (with the small button in the result panel) and start a measurement. This channel
does not calculate a wavelength.

When the device calibrates in autocalibration mode, the flux of the measurement signal is interrupted.
The duration of the interruption depends on the exposure setting of channel 2. When the calibration
signal intensity is out of bounds, the exposure in this case will be adjusted automatically regardless of its
autoexposure setting.

When the calibration results in an error message, the calibration was not proceeded and thus won't take
effect.

2.7 Measurements with multichannel fiber switch (upgrade option)

In order to measure the frequencies -~ Signal 1 v Use ~ Show | [~ Signal 2 —¥ Use J¥ Show - - Si
of more than just one laser at a time, | “
we offer an opto-mechanical 632,99097 nm 532,1 5488 nm

multichannel fiber switch. The |
combination of our highspeed
Wavelength Meters with one of the ,
quickest fiber switches available 532 15485 nm |l B
allows the measurement of up to : || 1
BighLEHRElE Almost The figures show clippings of an
simultaneously. Exposure and other S-Changel itk soﬁ\?vgregsurface
parameters can be defined '
independently for each light source.

The switch is controlled by our software via a COM port or by the wavelength meter directly. The unit
switches the output fiber periodically through the input channels (but also unperiodically if desired by
varying the exposure parameters channel by channel. It also can be triggered arbitrarily by external
access to the software control library). Each input channel is measured separately by the wavemeter.

—Signal § —J¥ Use T~ Show 1 —Signal8 1" Use 4 Showq - Sign

In switch mode (settable in control group "Display" or via menu "Settings | Display")

the software displays the interferometer pattern of one or more signals, separated by Settings! signal
colour. The signals to display can be chosen by the corresponding checkboxes W2 B[45 8
"Show" in the belonging result panel. Each signal can be (de-)activated by the

checkbox "Use" aside. The exposure time and automatic mode as well as the result ~Expo. 4 [ms] —
unit, the precision and the averaging settings can be set independently for each ‘ 1 IQ? :j ’
signal. This is done by selecting the corresponding coloured signal/channel number : i
above the exposure control group. Alternatively it also can be done by checking the 2+ |2 j
"Show" button or by changing the active result panel (the active result panel is the | I Auomstic
one displayed sunken with a small triangle right hand side, it controls which signals’ e ~

pattern intensity bar is shown). The general ability of the exposure, the result unit, the
precision and the averaging settings to behave channel dependent can be set in the
"Extra Settings" dialog (Menu "Settings | Extra Settings ...", sheet "Various").

The switch mode works reliably in combination with the cw mode only!

Even in non switch mode it is possible to use the switch box to statically switch to one of the attached
signal fibers. Statically switching (thus selecting the active channel) simply is performed by selecting one
of the small channel buttons in the result panel.

The channel separation of the switch is preadjusted ex works before delivery,
but in case of different computer speeds or non neglectable CPU usage of
other processes, it nevertheless might happen that the channels superpose.
In such case, please madify the channel separation (to be reached by menu
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"Settings | Switch Settings ..."). Please switch on a measurement in switch mode, connect different
lasers and optimize their input power to reach maximum possible ccd pattern graphs (until "overexposed"
is shown but). Now adjust the "Delay" and "Phase" values inside the Switch Settings dialog box. "Delay"
is an extra separation delay between two succeeding exposure windows, in some cases it might be
needed to be set up to 10 ms (and with slow computers even higher). "Phase" tries to iron OS inserted
extra delays (or caused by other programs' or mouse activities) by - if the best (precalculated) switching
moment can't be reached anymore caused by non CPU allotment of the WLM process by the OS - trying
to switch in advance (considered logically). This value usually is of meaning with slow computers only
and can be set up to 20 ms. Once the separation for a given computer and CPU usage of other
processes is working with big intensity signals, it should be left on that value even if with lower intensity
the separation would visually seem to also work with smaller delays, else the channel interference could
influence the measurement results even if the interferometer pattern do not look like.

As an additionally available upgrade option the multichannel switch option provides the possibility for
autocalibration by switch. Any well known laser source within the calibration range of the Wavelength
Meter (450 - 900 nm with standard range devices) connected to the switch can be used for this task. For
WS/7 and WS/U this should be used with singlemode switches only.

Note: The switch has a warranted reliability of 5 -10° switching cycles.

2.7.1 Synchronization

There are two different ways of synchronization communication between the switch and the host
computer. One possibility is via COM port (RS232) and with the second one the switch is controlled by
the Wavelength Meter directly over a LEMO connection. Which of these is available depends on the age
of the switch and the Wavelength Meter. Newer switch models contain both connectors, older ones may
only be equipped with one of them. And Wavelength Meters that are not equipped with a LEMO port also
don’t support the direct access.

Note: If the switch needs an additional external power supply be sure to use the delivered power
supply only (5 V, 1A).

2.7.1.1 Using the direct access for synchronization

This option is available if both, the switch and the Wavelength Meter provide the direct connection 5 pin
LEMO females. It is the usual synchronization interface with modern Wavelength Meters and switches.
Please connect the external switch with the Wavelength Meter using the delivered 5 pin LEMO cable.
And if the switch needs external power please also plug in the external power supply. If an older
Wavelength Meter without LEMO female shall be upgraded with a switch, it needs to be shipped to
implement the required interface.

2.7.1.2 Using the COM port for synchronization

This option is suitable for Wavelength Meters that don't come with a 5-pin LEMO female. That way it is
also possible to upgrade your older Wavelength Meter with a fiber switch without changes at the
Wavelength Meter. Please use the included serial RS232 cable to connect the switch with a COM port of
your computer. If your computer lacks of a COM port (many notebooks and modern PC's), there also are
USB adapters available that provide a COM port.

Note: Before connecting the switch to power the RS232 data cable needs to connect the switch with
the computer. And vice versa: The power adapter must be disconnected in advance to the data
line.
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18 User Manual Wavelength Meter WS/5 IR AC

Additionally it is required to correctly adjust the COM port (RS232) parameters. Especially the port
number depends on the specific port the switch is connected to. If you want to use the switch and the
functionality to export the measurement results via COM port to another computer (see paragraph 4.3
"Measurement result access (over COM-Port)" on page 129), you need to dispose of two COM ports and
set the functionalities to different ports. If the ports are identical, the first used option causes the other to
be disabled, saying that the port is occupied. The baudrate depends on the switch itself, there are
versions with 9600 or 57600 baud, a wrong set baudrate causes the switch to not work at all. The other
handshaking settings required are: 8 data bits, 1 stop bit, no parity and no flow control.

With PCI and USB1.1 Wavelength Meters the switch timing behaviour needs to be calibrated before first
use of the switch. This but is done automatically. This procedure can take a few minutes, please do not

use your mouse or press any keys while it is running. It also is recommended to close all additional tasks
before.

2.7.2 Internal and external fibers used with the switch

Our switches can be equipped with 50 pm multimode fibers or with selected singlemode fibers. All fibers
but need to be of the same type, it is not possible to equip different channels with different fiber types
because all need to match the common output fiber. Available fiber types are:

50 pm multimode fibers, no working range limit
¢ SM405 singlemode fibers, working range 370 - 500 nm
e SM460 singlemode fibers, working range 440- 630 nm
e« SM630 singlemode fibers, working range 610 - 820 nm
e SM780 singlemode fibers, working range 750 - 1000 nm
e SM980 singlemode fibers, working range 800 - 1300 nm
s« SM1300 singlemode fibers, working range 1000 - 1800 nm
s PIR-450/500 or CIR-450/500, working range 1000 - 11000 nm

Additionally also the externally attached fibers are required to be of the same type as the internal ones.
Very especially it is not possible to use external multimode fibers as input to a singlemode switch as well
as external singlemode fibers as worker fibers between a multimode switch and the Wavelength Meter.

Generally please note that the usage of any multimode fiber in the light path will limit the measurement
accuracy to the so called quick coupling accuracy. With a WS/5 this is 3 GHz. And if any singlemode fiber
is used, this will limit the possible measurement range to the working range of the specific singlemode
fiber.

The ends of each fiber attached to the switch or to the Wavelength Meter need to be FC/PC type (non
angled; marked blue on fibers supported by us). So, the worker fiber between switch and Wavelength
Meter needs to be FC/PC:FC/PC. Please use the delivered FC/PC:FC/PC fiber only (marked blue on

both sides). FC/APC fiber ends (angled; marked green) only should be used at the laser side.
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2.8 PID laser control (upgrade option)

During measurement it is possible to write the results to a plotter or to control up to eight different lasers
simultaneously with analog PID regulated signals. '

. / ; Having switched on this feature, the software
| "\, Wavelength Meter . calculates the difference between the

measured and a previously set reference
wavelength (controllable by a mathematical
- - Exposure k function input) and exports the belonging signal
R : in relation to a specific preset range and
F 7 - Resultunit ’ sensitivity. Also it is possible to export error
. Pulse » values and step informations as a voltage
T Pregision ) signal and to calibrate the output ports.
o Qis’pl.ay ’ Adjusting all settings according to this feature
, T — can be done in a dialog box accessible via
| e LA Cantrol Seftings .. | menu "Settings | Laser Control Settings ...". For
e  COM Port Settings \a detailed information please have a look at
Exdra Setﬁngs chapter 3.5 "PID Laser Control Settings
T ' e (upgrade option)".
T The output signals are enduring between single
_ measurement calculations, not pulsed. The output voltage has a maximum covering range of -0 to 0 V
with a step resolution of 0 mV (principally), according to a 0 bit DAC. The signals can be accessed using
I - the LEMO connectors at the rear of the Wavelength Meter.
= e
- -]
FT_" =1
|
-1 -
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20 User Manual Wavelength Meter WS/5 IR AC

3 Program surface

3.1 Menu

3.1.1 Menu File

N\, Wavelength Meter

Igil'é' Operation  Seftings 7

Save aray ..
Load array ...
Exit
. Save Array ... stores a pattern snapshot of a finished measurement for further processing.
You can choose a single measurement array format (*.smr) or the some
larger text-based format (*.smx) if you want to workaround with an external
editor. The files' formats are described in chapter 4.4 "File formats".
o Load Array ... loads previously recorded arrays of wavelength measurements and displays
it like as it was measured right now.
° Exit the program.

3.1.2 Menu Operation

"\, Wavelength Meter

Start 4
Calibration ...
Link b
° Start/Stop  Measurement: Starts or stops the measurement.

Adjustment: Starts or stops the adjustment mode. This has to be done as
initial preparation of the Wavelength Meter and if considerable conditions
have changed, like mechanical device movements or environmental
changes.

Recording ...: Starts or stops a recording of an entire measurement with all
its data. This is simply the measurement mode, which additionally saves all
necessary measurement information to a file that you have determined
previously. This recording can be launched later using the Replay option.
Notice to serve a big amount of disk space cause on very small exposure
values the measurement can take about 500 kB and more per second !
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Note: This option does not include a graphical representation of a long-
term wavelength measurement! To obtain a long-term stability-graph of
the wavelength, you can use the also available program "LongTerm"
(see "Measurement Examples”). It can be called manually from within the
installed directory or via "Startmenu | Programs | HighFinesse |
Wavelength Meter... | LongTerm". I is also possible to get this program
launched automatically. How to perform this, please have a look at "Extra
Settings ..." and there at "Start-behaviour | Extra program” and
"Command line".

Replay ...: Starts and stops a previously recorded measurement. For

additional settings please have a lock at "Replay behaviour" (menu

"Settings | Extra Settings ...").

. Calibration ... Should be used periodically on known He-Ne laser or Ne-lamp signals to
provide the measurement precision as indicated in the technical data
manual. Or use Another laser periodically if other than He-Ne laser signals
are wanted to be taken for calibration.

o Link Connect COM-Port: Connects the program to the RS232 port. This offers

the possibility to transfer the measured wavelength with a serial cable to
another computer.

3.1.3 Menu Settings

’\, Wavelength Meter

File Operation | Sefings ?

Exposure B
Fesult unit b

Fulse b

Precision »

Display 4

COM Port Settings  »

Extra Settings ...

o Exposure To switch exposure control between automatic and manual. Values inserted

in manual mode remain constant. In automatic mode, on measurement or
adjustment the exposure value will be set by the program to fit a proper
measurement intensity. Please also have a look at chapter 3.2 paragraph

"Exposure".

o Result-Mode Determines in which physical unit the calculated result value is to be
displayed. This has no effect on exported values to externally attached user
programs.

) Pulse Continuous: Measuring the wavelength of a Continuous Wave laser.

Pulsed: For wavelength measurements of pulsed lasers with the built-in
optical synchronization method in pulsed measurement mode (instead of
measuring pulsed lasers in continuous mode) please have a look at "Pulsed
laser measurements".
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22 User Manual Wavelength Meter WS/5 IR AC

o Pulse Continuous: To measure the standard continuous wave (cw) lasers, switch
to the mode 'Continuous' and make the appropriate exposure settings. For
detailed explanation, see "Measurement procedure in continuous wave (cw)
mode".

Pulsed mode 1/2: For wavelength measurements of pulsed lasers with
electronical TTL-triggering(or internally photodiode detected triggering with
mode 1) in this pulsed measurement mode. Read more about this option
and its triggering mechanism in "Measurement procedure in pulsed mode".

o Precision Fine: To measure with full accuracy.
Wide: For wavelength measurements of wide-line lasers. Using this method
the measurement is performed only by main Interferometers 1...3 with a
precision of + 0.5 nm.

. Display Show Signal: Controls whether the interference pattern shall be redrawn on
a new measurement. Deactivating this option speeds up the calculation and
in combination with small exposure slices this provides the highest speed of
measurement.

Fast: Speeds up the calculation by redrawing fuzzier. In combination with
small exposure slices this provides a little bit higher speed of measurement.
Fixed height: Stretches or diminishes the interference pattern that the
maximum amplitude always appears attached to the allowed maximum
amplitude. In some cases this can improve the visible pattern stability. If this
option is used the "Intensity bar" option (see below) should be used also to
not get the amplitude control lost.

Intensity bar: Displays the maximum amplitude of the interferometer
pattern of the corresponding chart as vertical coloured bar. The bar is
coloured green if the measurement intensity is alright and red if the intensity
is out of bounds. The bar height always belongs to the interferometer
pattern of the unzoomed chart with non height-fixed pattern even if the chart
is zoomed or the pattern are fixed.

Swich mode (optional): Activates the settings and display options needed
for usage with the fiber switch.

Autocalibration: Enters the automatic calibration mode where the device is
calibrated automatically on the data of the signal of channel 2.

Capture signal: Captures the last shown signal on the screen.

o Laser Ctrl. Settings  Displays a dialog box to adjust the analog PID regulation signals. This
option allows the measurements to be written to a plotter, e.g., or to control
a laser to be locked or adjusted anyway.

» Switch Settings ... Displays a small dialog box for fine tuning the switch channel separation.
(optional fiber switch required)

¢ COM Port Settings  Switch Port ...: Displays a dialog box for setting the COM-port (RS232)
parameters needed for proper access of the fiber switch (optional fiber
switch required)
Link Port ...: Displays a dialog box for setting the COM-port (R5232)
parameters what is needed for wavelength export to another computer. For
furher information please see paragraph 4.3 "Measurement result access
(over COM-Port)" on page 129.

e« [Extra Settings ... Shows a dialog box where the program startbehaviour and the behaviour on
replaying and recording of measurements can be adjusted. There are also
additional options for the behaviour at the start of measurements. For
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detailed information please look at paragraph 3.3 "Extra Settings" on page
29.

3.1.4 Menu Help

"\,- Wavelength Meter
File Operation  Seftings r?—

tanual
Bemote support ...
Contact ...
. Manual Displays this manual.
» Remote support ... Using this function, you can establish a direct connection to our support

team, obtaining help and troubleshooting.

By the remote support, our service team is able to see the content of your
screen and - if you agree - to work on your computer. During the session,
every action is logged and could be provided to you if desired.

In order to use the remote support, an internet connection is necessary and
you need to have a personal consultant number which may be retrieved by
our service team directly.

You can reach our service team by phone, skype or by email (the actual
data and addresses at printing time can be found at chapter 6 "Angstrom
Information-Service" on page 136).

o Contact ... Displays the Wavelength Meter version and enables access to the
HighFinesse-homepage.
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3.2 Control Elements
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Group Result unit

Use the controls in this group to select the desired result unit:

e vacuum wavelength, nm
air* wavelength, nm
frequency, THz

e wavenumber, cm™

* photon energy, eV

When more than one signal channel is available, it is possible to set each signals' (optional fiber switch
and/or builtin channels') result unit independently. This possibility can be adjusted in the "Extra settings"
dialog (Menu "Settings | Extra Settings ...", sheet "Various").

* Air wavelength is calculated for the standard dry air (15 °C and 760 mm Hg).
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3 Program surface

Group Pulse

° Continuous:

. Pulsed:

Group Pulse

. Continuous:

¢ Pulsed mode 1/2:

Group Precision

° Fine:

» Wide:

Measuring the wavelength of a Continuous Wave laser.

For wavelength measurements of pulsed lasers with the built-in optical
synchronization method in pulsed measurement mode (instead of
measuring pulsed lasers in continuous mode) please have a look at
"Pulsed laser measurements".

To measure the standard continuous wave (cw) lasers, switch to the mode
‘Continuous' and make the appropriate exposure settings. For detailed

25

explanation, see "Measurement procedure in continuous wave (cw) mode".

For wavelength measurements of pulsed lasers with electronical TTL-
triggering (or internally photodiode detected triggering with mode 1) in this
pulsed measurement mode. Read more about this option and its triggering
mechanism in "Measurement procedure in pulsed mode".

Switch to this mode to measure with full accuracy.

For wavelength measurements of wide-line lasers. Using this method the
measurement is performed only by main Interferometers 1...3 with a
precision of * 0.5 nm.

When more than one signal channel is available, it is possible to set each signals’ (optional fiber switch
and/or builtin channels’) precision setting independently. This possibility can be adjusted in the "Extra
settings” dialog (Menu "Settings | Extra Settings ...", sheet "Various").

Group Display

° Show signal:
. Fast:
o Fixed height:

Controls whether the interference pattern shall be redrawn on a new
measurement. Deactivating this option speeds up the calculation and in
combination with small exposure slices it provides the highest speed of
measurement.

Speeds up the graphical pattern representation by drawing fuzzier. In
combination with small exposure values this provides a little bit higher
speed of measurement.

Stretches or diminishes the interference pattern that the maximum
amplitude always appears attached to the allowed maximum amplitude. In
some cases this can improve the visible pattern stability. If this option is
used the "Intensity bar" option (see below) should be used also to not get
the amplitude control lost.
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26 User Manual Wavelength Meter WS/5 IR AC

. Intensity bar: Displays the maximum amplitude of the interference pattern of the
corresponding chart as vertical coloured bar. The bar is coloured green if
the measurement intensity is alright and red if the intensity is out of bounds.
The bar height always belongs to the interference pattern of the unzoomed
chart with non height-fixed pattern even if the chart is zoomed or the
pattern are fixed.

o Switch mode: Activates the settings and display options needed for usage with the
optional fiber switch.

e Autocalibration: Enters the automatic calibration mode where the device is calibrated
automatically on the data of a channel of the optional fiber switch or builtin
autocalibration channel.

° Capture signal: Captures the last shown signal on the screen.

Interferometer pattern chart

In enlarged mode the interference

Interferometers .
, , : _ _ , , pattern of the four Fizeau
3.0004----- e Hpasan Tl e s s it yesinr e -| interferometers will be displayed.
2500 :w__:_‘“1____,,____,l .
el . | : ; k| i - ! The recorded interference graph can
2000_ _________________________ R e T e g e e " i g S A
0 i : ! : : . : ' ; be resized (zoomed) and moved

inside the chart by mouse dragging.

'1.000""--k{ —————— Jiw..,\é',;,,: Ej_“..i...]vl\i J___:___“ ﬁ}uugi :

5004 FH 4t %JL -' J[ | - :-t.j HHER - v - 441 !lﬁ%\ To zoom the graph, the area to be
0 JJLj“nJmhf# I“:}’,“ . ?@Qﬁﬂfj.ﬁ ,uw\ﬁ&mjj}” . :[zL "4 enlarged must be selected with the
0 200 400 600 8O0 1.000 1200 1.400 1600 1800 2000 mouse from its upper left corner
direction bottom right with pressed
left mouse button. Selecting

diagonally upwards sets back the graph to its original state.

To suppress redrawing of the interference pattern, what leads to faster recalculation, you can switch on
the ‘Fast’ mode setting (using the checkbox in control group ‘Mode’ or the entry in menu
‘Settings | Mode’).

You can move the graph in any direction by pressing the right mouse button while moving the mouse.

Any recorded interference patterns (and the calculated results, too) will be saved on the screen even if
the measurements have been finished.

Result value

On successive measurements, the recorded interference pattern will be displayed in the chart and the
calculated wavelength in this result-panel below.

If an optional fiber switch is available and the switch mode is set, the display is changed to show up to
eight single result panels, each of which can be selected independently to be used for measurement, for
displaying its corresponding interference pattern in the charts above and, if marked active, for controlling
the signal number whose pattern intensity bar is shown. A result panel can be marked active by simply
clicking to it or by checking one of its checkboxes, the active panel is displayed sunken with a small
triangle right hand side. The active panel does not necessarily correspond to the active settings' signal,
toggling the active panel also sets the active settings' signal, but not versa. In non switch mode the active
channel is set by selecting one of the small channel buttons in this result panel.
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3 Program surface 27

In case of a bad or disappearing signal the result-panel will indicate this instead of displaying a calculated
result. The result panel can be resized using the thin splitter control above to fit the displayed values' font
size matching your needs.

Settings’ signal (optional fiber switch required)

In switch mode you will be served with up to eight buttons to control the signal/channel which the
exposure settings, the result unit, the precision and the averaging settings actually display the settings of
and can be changed for. Different exposure values and automatic modes can be set to be able to adjust
each signals' magnitude independently and different result units and precision settings channel by
channel if desired, additionally each channel can be averaged controlled by its own settings. The settings'
signal also can be altered by changing the active result panel (see "Result value" above), changing the
settings' signal but does not change the active result panel. The general ability of the exposure, the result
unit, the precision and the averaging settings to behave channel dependent can be set in the "Extra
Settings" dialog (Menu "Settings | Extra Settings ...", sheet "Various").

In non switch mode the same functionality is available. The active channel is selected by pressing one of
the small channel buttons in the result panel.

Exposure

Exposure control for interferometers. The displayed value is interpreted in milliseconds. Using the vertical
arrows you can set the exposure value from 1 up to 9999 ms, also you can enter the required value
directly into the edit control.

Higher exposure values force the measurement to a higher sensibility but also to a smaller repetition rate.
You can leave the program to decide about the best exposure setting with selecting "Automatic” exposure
here or in menu ‘Settings | Exposure’. The borders for this process can be set in menu

'Settings | Extra Settings ..." within the register tab 'Various'. The automatic control is preset to work up to
2 seconds at most to not leave the measurements feel too unresponsive.

If an optional fiber switch is available, you will be served with up to eight different exposure value sets to
be able to adjust each signals' (switch channels') magnitude independently (see "Settings' signal” above).

Interval

The minimum measurement interval. It limits the possible measurement rate. The settable resolution is
10 ms, but it only shows effect if chosen larger than the exposure. The resulting measurement rate
always is limited by the maximum of exposure and measurement interval (and additionally by some other
speed related settings, like displaying of the pattern, and by computer speed and the cpu usage of other
processes). The exposure but is not influenced by the interval setting, for sure.

The measurement interval setting is an overchannel setting. So, in switcher mode (optional fiber switch
required), the same value is taken for each channel. If a channels exposure is bigger than the interval
setting, the belonging real interval is bigger, too.

Group Autocalibration ("AutoCal each™)

Here the calibration rate/interval can be set for the autocalibration mode. It is possible to adjust it to
calibrate once on each measurement start or with a given rate or interval (once per number of
measurement shots, days, hours or minutes).

Average

This option allows to average the displayed and exported result.
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28 User Manual Wavelength Meter WS/5 IR AC

The averaging is switched on by a value larger than 1, and switched off again at 1. 'Floating' ever
averages the last n measurements, except if there are less than n available and 'Succeeding' waits for
n measurements and then hands out the average. If with the 'Succeeding' option after an errormessage
has occurred and the count of measurements still is not fulfilled to average, the last valid wavelength
value will be redisplayed but not exported.

When the “Pattern” switch is checked, this option averages the recorded interference pattern prior to
calculation. The so calculated wavelengths in this case but are not further averaged. This especially can
help with low power signals with a bad signal to noise relation. It but can also be counterproductive in
case of heavily instable or tuned signals. With tuned or moving signals it will create a wavelength shift of
half the averaging count in best case. In worst case it also can dish the original interference when the
signal is moving too fast.

With unchecked “Pattern” the intererence pattern are left as they were read, the wavelength of this
original pattern is calculated and later the wavelength values’ series is averaged.

When more than one signal channel is available, it is possible to set each signals' (optional fiber switch
and/or builtin channels') averaging settings independently. This possibility can be adjusted in the "Extra
settings"” dialog (Menu "Settings | Extra Settings ...", sheet "Various").

Start / Stop

Starts the measurement. After pressing the 'Start' button, its caption changes to 'Stop' and vice versa.

Status Bar
The following information is reported in the status bar:

e« Temperature inside the optical unit (Fizeau interferometer versions and Laser Spectrum Analyser
only);

* Result exporting COM-port state;

s  Switcher COM-port state (if the optional fiber switch is available and only if it is connected via an
external RS232 COM-port; Note: if you use a switch which is connected with the Wavelength
Meter directly, “no switch” is displayed);

e« Current state of the Wavelength Meter
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3 Program surface

3.3 Extra Settings

There are some additional program settings available to be made. The following options can be accessed
with the menu 'Settings | Extra Settings ..."

e To find information about influencing the programs' start-behaviour, please look at 3.3.1 Start-
Settings.

« To find information about settings of the behaviour of replaying recorded measurements, please
look at 3.3.2 Replay-Settings.

¢ How to adjust automatically recorded measurements you can find at 3.3.3 Recording-Settings.

e To find information about additional settings, please look at 3.3.4 Various Settings.

3.3.1 Start-Settings

This Start-Settings dialog box, accessible via menu 'Settings | Extra Settings ...", enables you to set the
programs' start-behaviour. For all possible program settings you can decide whether they shall represent
a special state on program start or be like as the program was closed the last time (‘Like last session’).
Additionally it is possible to set some automatically starting activities.

Settings x|
Start behaviour l Replay I:uehaviowl Recording behaviourl Ea:iousl
Result ]wauelengm vac. [nm] ‘:j ' Signal settings 1Signall On and shown _:I
Rarge {Not avalable .
e I xaiah E zposure Cil. IManuaI :_J
Precision rlee last zeszion _:J Eepostinl [Like eatadnior :_I i ﬁ
Pulsed Laser ILake last session _:J | B !Like Erm—— _':_j I :j
Display -{DmpIay -:, | Avrg.-Cnt. [Lik-‘: last session :_‘ I ".‘j
East |Like last session _:_I T [ : :
L -methad ke last session _‘j’_]
Lirewidth if'-é ot available
Switch Mode ILike last session _‘:_i Operation rh*leasuremenl -:J
| i
Measurement i[]ff _ﬂ
Link !Un, while measurement ﬂ _CTH_%iE;I
Deviatior signal | On, while measurement x|  Configue l
Extra program |Slarl with each measurement _‘j
- Command Line {LungTe;m ‘@i:}
: i

Note: In various Wavelength Meter versions, some parameters are not accessible or not available.
This is indicated with 'Automatic Detection' or 'Not Available’.
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30 User Manual Wavelength Meter WS/5 IR AC

Below, the existing possibilities are listed.

Options

Result: (mode of the calculated result value displayed on the result panel)
» Like last session
» Wavelength, vac. [nm]
« Wavelength, air [nm]
» Frequency [THz]
- Wavenumber [cm']
* Photon energy [eV]

Range: (Automatic Detection)
Precision: « Like last session
* Fine

« Wide (the interferometer/grating with the smallest FSR is ignored)

Pulsed laser: = Like last session
« Continuous Wave
« Pulsed mode 1
» Pulsed mode 2

Show signal: + Like last session
« Don't display (fastest calculation setting)
» Display
Fast: » Like last session
» Off
» On (interference pattern will be drawn with less pixels \ faster)
Analysis: (Not Available)
Linewidth: (Not Available)
Switch Mode: (optional fiber switch required)
+ Like last session
« Off
*On
Signal Settings: (optional fibr switch or double pulse mode required)

» Like last session

» Signal 1 On and shown

+ Signal 1 On; not shown

« All signals On and shown

» All signals On; none shown

Exposure control: - Like last session
» Manual
« Automatic (Exposure will be fit by program while measurement)

Exposure 1/ 2: (No. 2 is version dependent.)
» Like last session
« Following value (Explicitly entered exposure value, as shown)

Average Count: - Like last session
= Following value (Explicitly entered averaging count, as shown)
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3 Program surface 31

Averaging method: - Like last session
» Floating (After every measurement each “count” values are about to be averaged)
o Succeeding (Always "count” measurements are collected before an average is displayed)

Operation: * Like last session
* Adjustment
» Measurement

Measurement: = Off
« On, start with program

Link (with COM-port): - Off
= On, start with program
» On, while measurement

Deviation/PID signal: - Like last session
» Off
* On

Extra program: (possibility to start an extra program on start of the Wavelength Meter or measurement)
» None
« Start with program
= Start with measurement once (only with first measurement activity)

= Start with each measurement (controf yourself to close the called program
each time before)

Command line: The command line string to be executed if 'Extra program’ is selected

: : Auf lle 1 : - - -HighFi :
,\} ngthnesse uf der Morgenstelle 14d Phone: +49 - (0)7071 - 968515 www.HighFinesse.com

72 076 Tiubingen Fax: +49 - (0)7071 - 968517 info@HighFinesse.com

Laser and Electronic Systems Germany




32 User Manual Wavelength Meter WS/5 IR AC

3.3.2 Replay-Settings

The Replay behaviour dialog box can be reached by way of menu 'Settings | Extra Settings ...". It enables
the setting of the behaviour on replaying recorded files.

Start behaviour Replay behaviour |Baa:::3rding bahaviourl Ealiausl

[ Display extended options [ Start paused (' Replay once
™ End paused  Auto repeat
" Auto reverse

“On' by default "Off" by default

¥ Irterferenios pattern data [ PResult mode

V' Temperature

¥ Exposure values f

¥ Esposure mode r

7 Rorge ™

v Pulse mode

v Precision [ Measurement timing
[T Switch mode
I Use switch channel
1™ Show switch channel

Lancel

In this picture you can see all the information that is implemented in a recorded long-term
measurement. On replaying a recorded file the program will set the corresponding values
according to the checked options in this dialog.

The options in the left area ("On" by default) are recommended to be checked.

Additionally it is possible to influence the running behaviour in replay mode. With 'Start paused' selected,
the replay just starts when the 'Play' button is pressed. 'End paused' only takes effect if 'Replay once' is
selected, it causes the replay dialog to stay on screen when the last measurement is replayed. It also is
possible to replay a recording non-stop. 'Auto repeat’ restarts from the beginning after each pass and
'Auto reverse' changes the replay direction when the end or the starting point is reached. To also display
these options in the replay navigation dialog, check "Display extended options", this setting but requires a
program restart to take effect.
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3.3.3 Recording-Settings

In this section it is possible to adjust whether recorded measurements shall calculate live or not. If chosen
to not calculate live, this provides the highest possible measurement repetition rate and the recorded data

can be calculated analyzed later on replaying the file.

Additionally it is possible to switch on and adjust automatically performed recordings in usual
measurement mode. When this option is used, all measurements are recorded to disk automatically even
if one does not explicitly select the recording mode.

Settings

| Qtar_thehé.#iaur] Replay behaviour Hecording behaviour ‘Eariousl

- [V Caleulate live on recording

i

v Automatically recard all measurements to disk

Filename mask [without path and extension)

{*TYPE**SERND* AutoRecording "DATE ™. *TIME~ 4 Add ]|WLM.T5.DE -]

L Examplel P80 AuoR econding 18.04. 2008, 11.37

¥ Limit recordings

IF’au&E 'I recording after I'IDG ﬁ Imeasurements :J

LCancel

In this dialog box you can set the filename mask for the recorded files (since you are not being
asked about a name on normal measurements) and whether the recordings shall stop when a
specific value is reached.

The filename mask is the name of the recording files without their path and extension portions. In case of
file name repeatings new created files will be equipped with individual numbers. Using the button "Add",
you can insert the value selected in the options box on the right hand side. On measurement these mask
identifiers (encircled by asterisks) will be resolved to values like visible in the grayed example below.

Change the string right as you please.

It is possible to limit the recorded files automatically to a specific count of measurements, a maximum file
size, or to a predefined recording time. When the recordings are paused, the measurement still will go on
and you can decide when to stop it using the button "Stop" in the main program window or in the

recording status window. When you decide to stop the recording after a specific value has been reached,
also the corresponding measurement activity will be stopped. (Note: When chosing to limit to a maximum
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34 User Manual Wavelength Meter WS/5 IR AC

file size, the file will be a few kB bigger in size than given because the size overrun will be detected not
before the last measurement shot has been written.)

Before closing the program you will be asked to delete several or all of this instances’ automatically
recorded files. A dialog appears where one can select the files selectively and delete them.

3.3.4 Various Settings

The fourth sheet of the Exira-Settings dialog allows you to set the behaviour in automatic exposure mode.
This option is useful especially for largely exposed measurements and for measurements with varying
input energy, both to minimize the sluggishness once the exposure has been set too high. With Minimum
and Maximum you can set the range in which the exposure is adjusted. Step up and Step down represent
the change in percent of the actual exposure value.

Start bah&vinur! Replay behaviouri Recording behaviour  Yarious I

i

Example: 1 832 93108

i
| : f i |
Auto Expostire COM part export settings IE df;:%iﬁ?:;ﬁ:;;s
ini I i Enahl i |
Minirmum [ms] {1 i [V Enable COM port export é ¥ Exposuie
Magimum [ms] |2.000 ﬁ Export mask [~ Resul
[CH*_vAL~ | I Precision
=, ] ‘,;,J 1
Stepup %15 =4 ~ Add ”Channei [rurn.) vl | I Average
Step down [#] {20 ﬁ 1

Cancel

It also is possible to dis-/enable the wavelength export over COM port and vary the style the resut values
pass along the COM port. It is possible to use any character but the asterisk. The asterisks themselves
are used to encapsulate variables. There are three variables able to be used: *VAL* represents the value
in the true sense to be exported, and with *CH* and *CHALPH* the belonging fiber switch channel (if any)
can be added in numerical and alphanumerical notation. The necessary final carriage return is added
automatically and can not be inserted here.

If an optional fiber switch is available, it additionally is possible here to adjust whether the exposure
settings, the result unit, the precision and the averaging settings shall behave channel independent or
not. If set dependent, it is possible 1o set different exposure values and automatic modes, result units,
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precision and averaging settings signal by signal. If one of the checkboxes is unchecked, the
corresponding option always will be valid for all signals/channels.

3.4 LongTerm graph
Beneath the small longterm charting demonstration programs (with sourcecode, see chapter 4.2) there

also is a fully functional longterm charting program included which separates each signal (for multi
channel switches also) to an own chart and also displays a few statistical values beneath the charts.

Fesst hmw
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The image shows the longterm graph of a Wavelength Meter WS/7 in 4 channel switch mode.
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In Switch Mode the LongTerm program provides the possibility to display every channel of up to 8
different laser sources in its own LongTerm window each. Additionally (depending on the Wavelength
Meter version) it serves with the ability to display the linewidth, the signal distance, the analoguous input
and output for laser deviation or PID control and the temperature.

Each chart can be switched on and off in the menu "Appearance | Charts". The individual charts can be
docked to the main LongTerm window or displayed independently using the "drag and drop" bar at the
top of the chart.

It is possible to store the results to disk and to reload from disk (menu File). The so stored Ita (long term
array) files consist of wavemeter information, information about the number and the settings of the
displayed charting frames and the measurement result data itself. The data is arranged in columns and
each line starts with recording timestamp and additionally consists of the single values of one or more of
the charting frames, separated by tabulators. The data values appear as exported by the Wavelength
Meter and represent the values as the corresponding Get-function would return (see chapter 4.1.1
"Exported functions and constants”). In case of special values like for "Big Signal" these values are stored
to file, too (in this case ErrBigSignal for instance, what is -4). The Ita files but do not include raw
measurement data, only the final results, it is not possible to conclude from Ita file data to the
measurement itself. The lta files are useful for further processings of the final results. To better be able to
reanalyze your measurements with all its conditions and raw data, record the measurements to Itr files
(longterm recording files by menu "Operation | Start | Recording ..." in the Wavelength Meter main
application, see section 3.1.2 “Menu Operation”).

In menu recording one can start and stop the current data acquiration process and also clear all collected
data. On start of the program the data acquiration is active.

Group Statistic Reset

This group controls the behaviour of the calculations whose results are shown in the windows. Expand to
the options' view with clicking the small arrow on its left hand side. The value "Floating by..." sets the
number of measurements from which the statistics are calculated. To display the statistic values, please
click the small arrow right hand side beneath the chart. The additional visible but disabled options will be
completed soon.

Group Horiz. Axis

Expanded using the small arrow, the radio buttons on the left hand determine what is displayed on the
horizontal axis. At this moment only the measurement number and time are available. With the checkbox
"Fixed" one can choose whether the right end of the horizontal axis floats with the measurement counts
or is fixed, so that the whole displayed section jumps half the way when reaching the right end.

Chart Windows

If the small arrow on the upper right is clicked, each LongTerm window displays the wavelength
measurement as well as the calculated mean value, minimum, maximum and the standard deviation of
the lasers and other signals. It then is possible to hide the chart section of this window to only display the
statistics section. To do so, please click the small arrow on the upper left hand. It is not possible to hide
both sections: if the statistics portion is hidden using the arrow on the right hand, at least the chart section
will be displayed.

With the check box "Vert. Axis Fixed" the upper and lower limits of the vertical axis are kept fix and can
be edited with the "Minimum" and "Maximum" spinboxes.

As in the main program window it is also possible here to zoom and move the charts directly with the left
and right mouse button respectively. A small red point appears subsequently on the lower right indicating
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that the range zoomed by the mouse differs from the absolute fixed range (Checkbox ,Axis Fixed"). Click
that red button to store the displayed range as default. After a restart this range is loaded.

Settings (menu "Appearance”)

General: If measurements return a logical error value senseless to be displayed in a long-term chart or if
a chart lacks of a specific value in spot to another chart, it here is possible to adjust how to visualize this.
It is possible to display such an occurrence as a gap or to simply connect the surrounding points.

Idler (Data collection of measurements with more than just one Wavelength Meter and/or Laser
Spectrum Analyser): If more than one device is started at a time, each available option of each of the
devices is displayed in the submenu "Charts" of the"Appearance" menu. Additionally there are options to
display the Idler values taken from simultaneous pump and probe experiments.

For this Idler calculation especially there is an option available to adjust the interpretation of the arriving
signals order. This is important for triggered pulsed measurements as well as for cw measurements.
Since just one cpu is involved, it principally is impossible to get both signals simultanecusly and to export
them. The order in which simultaneous measurements can be retrieved by the devices is some kind of
accidentally that way and needs a further interpretation.

The following three options can be found at menu "Appearance | Settings ..." sheet "Idler":

= The software assumes that the result signal always follows the pump signal.

e The software assumes that the pump signal always follows the result signal.

e The software handles values to only match if they appear within a specified interval independent
of their order. The interval in [ms] can be entered along with the option.

However, we recommend to trigger simultaneous signals with different trigger settings that they appear
with a specific phase shift and the order that way is forecastable.

AutoSignals: Adjust here whether new arriving signals shall open the corresponding chart automatically
on first occurrence. When a new measurement only information is detected by the application, the
corresponding chart will be displayed automatically when this option is selected. After closing this chart it
must be opened manually to display it again, it is not going to be redisplayed automatically again until the
software is restarted.

AutoSave: Here you can set whether the current data shall be saved to disk and whether you want to be
asked beforehand. It is possible to save automatically on closing the program, on resetting the current
data (menu "Operation”) and when the computer enters a power saving mode like suspending to disk or
standby. Switch on “Ask before” if you want to be asked before saving and getting the possibility to
modify the filename.
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3.5 PID Laser Control Settings (upgrade option)

These settings control the options available for the PID regulated laser control signals. They can be
reached over menu “Settings | Laser Control Settings ...".

All settings but the main switch “Regulation signal active” made in the following dialog box are resident
between program calls. This also means that the settings of the last session are active when the program
is loaded even if this dialog box is not opened newerly. (This also has a special effect for the settings of
the sheet "Altering Sensitivity" if the deviation control generally is switched on and you have chosen a
large signal delay.) All settings but those in the sheets "Altering sensitivity" and "Errorsignals” are made
for each available output port selectively. To switch between the ports’ settings, use the small numbered
"Port" buttons on the upper right.

All voltage values able to be entered but those in the sheet "Calibration" and “shot-per-shot change” in
the sheet “Bounds” have a range of -0 to +0 V.

Please also have a short look at paragraph 2.8 "PID laser control (upgrade option)".

3.5.1 Reference

If a multichannel fiberswitch is available, use the Laser Control T x|
small coloured "Signal" buttons to adjust the e

switch channel to be used with the selected ¥ FRegulation signal active Poit +[12 3 4 5»
output port.

Madify ! Altering sensitivity I Errorsignals I Calibration

Here the reference wavelength course can be Beference Regulation & Sensiiviy | Bounds
entered. It is possible to enter any arbitrary : e o v Auto clear histary
mathematical function to leave the regulated laser AgRoi] 17 3 AR Cesiny
follow it (the only limitation is that the laser ~ Fefetence
principally must be regulatable to this function

course). The function takes the time (t) as

variable and its result is interpreted in the unit

selected above. (Note that the so selected unit %
also applies to the sensitvity settings in the
"Regulation & Sensitivity" sheet. So, a change of {
the unit very probably also requires at least
changing the sensitivity leading factor or the - . .
regulation parameters P, | and D, even if the Pl o i N St | S i
different courses for different units would match | 8328180 - -frl-- - f e
each other exactly.) Whenever the function is | s3zssi80] I

changed, it will be proven for syntactical and Fo et N i N 1 S B B
logical errors as well as for range exceedings. izovie | !

Under the function edit box there is a field Bois s O A N

1

Courze; ft] [nm] - Insert w
=B632,99106 + 0,001 * &™[-[E sawtocthit / 20} - 3]°2]

displaying error and exceeding messages. - ! T 1l
Additionally it is possible to watch the function @ W R0 st B0 @D
result in the graph below. On any error and range
exceeding result, the main regulation switch will
be unchecked and deactivated. Later reactivation
needs to be done manually. When the function is changed without any errors inbetween, it directly will be
applied for a possibly active regulation, but please note that the regulation history memory of the selected
port will be cleared and reinitialized in this case if the "Auto clear history" box is checked. If unchecked
the history will be cleared only on function syntax or range errors and on manual restart of the main
regulation switch "Regulation signal active". Using the "Clear now" button the history can be cleared and
reinitialized manually any time, even during an active regulation.
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All mathematical terms able to be used are listed in the box reached by the "Insert" button. Selecting an
item of this list causes the item to be inserted to the function at the current selection. Currently marked
selections will we placed as argument of new inserted functions.

Possible function ingredients are the function variable t, the functions sin, cos, tan, cot, asin, acos,
atan, acot, exp, In, Ig, Ib, sqr, sqrt, rectangle, triangle, sawtooth, frac, fracvar, isotrapezoid,
thimble, stairs, stairsrelax, motdrive, heaviside, abs, sign, round and trunc, the constants pi, e and
c0 (vacuum speed of light), the operators +, -, *, [, *, (, ), [, 1. { and }, and all numeric values.

rectangle, triangle, sawtooth, frac, fracvar, isotrapezoid and thimble are 1-periodic functions and (except
for fracvar) have a result range of [0, 1]. fracvar has a result range of [-0.5, 0.5]. The bracket signs (, [ and
{ do not differ as well as ), ] and }, so it is possible to close a bracket by } which was opened by [. And
additionally the colon and the dot do not differ, they both are taken as decimal separator and there is no
thousands separator allowed. The multiplication operator usually is not necessarily needed between
terms, except in front of e and exp to enable scientifically entered powers of 10 like 1e5 (100000). e*x is
the same as exp(x) and for x > 0 sawtooth(x) is the same as frac(x).

3.5.2 Regulation & Sensitivity

If a multichannel fiberswitch is available, use the small coloured "Signal" buttons to adjust the switch
channel to be used with the selected output port.

Regulation: This is the heart of the laser regulation. The P (proportional), | (integral) and D (derivative)

parameters must be set to properly match the entire measuring and controlling system. They follow the
general PID regulation function

derr
dt

g
Quiput(t)y=.S-| P-err+ I'-.f err-dt+ D"
0

where S is the sensitivity (or signal amplification,
see below). t, does not need to be used S . ' :

imperatively, it is meant to reduce the system ¥ Regulation signal active Pert «[12 34 5
timing influence of the | and D parameters. Used
with t,, it means thatl'=1/t,,and D' =D * t, and

Laser Control

HModify I Altering sensitivity ! Errorsignals ] _E,aﬁbrat%m’

the parameters | and D stay comparable and are Beference _H?Q“'al.i':'“ & Senstivity I Bounds |
easier to interprete. Used without t,, it means - Regulation _
I'=1, and D' = D, and with a small system time [¥ Constatt o p 080 2l
constant the parameter | usually would be very o =

dt [5] {0,020 =
large, whereas D would be very small. (The = i 1199 d
number of resolution digits of t,, P, | and D can be vV UsetzinlandD T
modified by the small triangles in case they are ta [s1 0,020 ﬁ 58 (INE ﬁ

too or too less accurate for proper handling.)
Setting dt constant (so, changing to At), the live

i : = . Senzitivity
timing behaviour can be eliminated completely, : Ti o _
and does not disturb on drastic timing changes, Actual sensitivity: 1V pm; 28VA0 pm
such as adding or removing additional Min. resolution: 1,2 fm
measurement channels or switching on/off | Deviation range: [-8.2 pm. 8.2 pri]
interference pattern drawing. If dt is not taken i . |
constant, the real timing is used. = S50 “"J"%H | J
Td e e SR R B Y
Changes of the regulation and sensitivity | 1L nm . Pm e
parameters will be applied to the current Balaith lF’Dsitive ,.Z...l

regulation process (if any) immediately. But unlike , |
with changes to the reference function course { : _ |z
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(see sheet "Reference") in this case the regulation history memory will not be cleared.

Sensitivity: The sensitivity can reach from 1 V/um to 8.99 V/fm (resp. 1 V/PHz to 9.99 VIMHz,

1 V/(1ed/cm) to 9.99 V/(1e-5/cm) or 1 V/eV to 9.99 VineV, selectable in the sheet "Reference”). It will be
set compound by a leading factor (1 to 9.99) multiplied with a guiding factor wich has 10 possible
positions from 1V/um to 1V/fm (logarithmic scale) (or in Hz, 1/cm or eV). When you use sensitivity altering
(sheet “Altering sensitivity"), note that only the guiding factor is about to be altered.

With Polarity you can turn around the signal sign if needed with your electronic equipment arrangement.

The range and resolution informations displayed reflect the actual settings. The "Deviation range”
information as well as the exported voltage signal also depend on the signal bounds within the sheet
"Bounds".

An example with simple proportional settings (P =1,1=D = 0):

The reference wavelength is set to 632.99106 nm and the currently measured laser wavelength is
632.99110 nm, 40 fm above. With a positive polarity and the sensitivity set to 1 V/100 fm the deviation
signal would be 400 mV if the reference was adjusted at 0 VV and the other settings in the sheet "Bounds"
allowed that.

Finding good regulation parameters sometimes can be a tricky thing. Please also have a look at the PID
simulator (see paragraph 3.6 "PID simulator"), an application to help getting a better understanding the
PID regulation parameters (and there especially paragraph 3.6.2 "Finding the best regulation parameters
using the PID simulator"). This extremely can reduce the time and the uncertainty on finding good
parameters and helps getting a better feeling with handling the regulation parameters.

3.5.3 Bounds

Signal Bounds: Sets the range that shall be Laser Control x
accessible for the reference deviation, you can S _ T
access the entire range (-0 to 0 V) or any other in IV Regulation signal active Poit 4|12 3 45>
between. If the absolutes of both the values are - . b : bisie]
different, it is possible to adjust the reference Modiy | Aering Sens't‘"’_@ | Ef'c*‘sf?”?is | Calbration
wavelength to "0" or to the center of both the Reference |  Regulation & Sensitivity Bounds
values. ~ Signal bounds [m/]
Behaviour on exceeding bounds: If the signal Minimum[lll :j Mawimum | 4.096 ﬁ
exceeds the signal bounds' range, there's a < i
possibility to leave the signal simply being cut or o Adjust ieference midway [2.048,0 mv]
to apply an other specific entered value. The " Adjust reference at 0 mV
values to be entered here make no sense to :
overlap with the signal bounds interval. Also they = Behaviour on exceeding bounds
should vary from all the other used voltage values :
in any of the other sheets. Otherwise you would £ Bilicy & o) s
not be able to recognize the signal.  Enorvalue [m]

atmin [2800 < atmax [3:200 =l

The sheet "Altering sensitivity" has a delay and a |
finalizing functionality. These are not used for the
signal in the true sense, not here and not in the

sheet "Errorsignals". i Iggu j IV allow towards zero

Maximum shot-per-shot change: Enables to ‘ I e s e

limit the maximum output voltage change in order
to protect very sensitive electronic equipment.
Depending on the adjusted parameters and on
the laser behaviour it might be possible that the

|“I'~7 M aximum shot-per-shot change [mv] ——
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output voltage changed from one end to the other end of its range, what is more than 0 V (delta,
absolute) with this WLM. To not have to restrict the maximum allowed output voltage range, this option
allows to separate large changes to smaller parts per change.

The maximum allowed change value can be set from 1 to 10000 mV. Also it is possible to allow larger
changes than the given one for changes direction to 0 V. If the “allow towards zero” option is checked, so
a change towards 0 V is enabled nevertheless, independent of the adjusted limitation value. If for
instance the previously output voltage was 3 V, and the calculated new voltage would be 1V, these 1V
would be put out even if the change was limited to 100 mV only. If, in this example, the calculated new
voltage would be below 0V, only 0 V would be put out.

“drive immediately” controls whether on measurement the voltage is limited and put out only once per
measurement event or driven to the calculated voltage in limited steps immediately after the
measurement event. If this option is not selected and the voltage is changed once per measurement
event, large regulation changes can cause a lazy regulation if occurring in combination with tightly limited
output changes. The minimum delay between successive changes during measurements in this case is
the measurement repetition time, usually in 10 ms range (device- and interface-dependent, and
depending on the exposure, the main measurement interval and on speed relating parameters like GUI
interferometer pattern updating). If this option is checked, the voltage is driven stepped to the desired
value immediately. Each step roughly takes 200 us. After reaching the final value the measurement flow
continues. The voltage output of the calibration and test options in the “Calibration” sheet is driven
immediately in 200 ps steps, always, independent of this setting.

Please note that the so limited and not immediately driven voltage result is not treated for API access.
The exported voltage (see chapter 4.1.1 "Exported functions and constants", function CallbackProc,
Mode parameter cmifnalogOut) is the one which would occur without this limitation. This also is
reflected by data collections with the LongTerm graph (see chapter 3.4 LongTerm graph).

3.5.4 Modify

Modify signal result: This is a possibility to
madify the output voltage before it finally is
applied. It allows to cut runners for instance or
modify the output in any desired way. The
variable is "r" here and you can use all the
functions that also can be used to form the
reference course (see description for sheet
“Reference”).

Modify error: Similar to modifying the signal
result above, this allows to modify the linear
signal error (measurement result — reference
value) before it enters in the PID formula.
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3.5.5 Altering sensitivity

This is a possibility to leave your electronics know s i N
about the sensitivity and its changes. 2
¥ Reaulation signal active Fort +[1 234 5%

Alter automatically: Fulfills a sensitivity change g : st
by a factor of 10 if the resulting signal exceeds Beference l Rlegulation & Sensitivity | Bounds
the range set in the sheet bounds. The sensitivity Modify  Alering sensitivity I Enorsignals | Cabration
only will be automatically set up, not down. ~ ¥ Signal at altering sensitivity [mv] =
Sensitivity stepping: Raises an information [ Alter automatically 5
voltage that the sensitivity has changed one step
up or down. ™ Sensiivity stepping

Step up [2.000 :JJ
Sensitivity explicitly: Raises a specific voltage TR
for jumping to a specific sensitivity. <tep down AL
" e | " o om i | o Sensﬁwll}! Bxpﬁcltly
Stepping" or "Explicitly" work exclusive. { :

1v/m[3000 ==
Step finished: If wished, raises an additional 1% 210 fm |-3.200 j_j
finalizing signal after each sensitivity stepping.
Signal delay: Each sensitivity altering signal can I™ Step finished |-4.300 :ji
be delayed for a time of 0 to 1000 ms with 10 ms
steps. Signal delay [ms] jm j

Specific note:

Before applying the last sessions' values, on start
the application has a predefined sensitivity of "0",
what is 1V / nm. When the stored user-defined sensitivity is set, the device exports the signal like
described here, in order to a laser electronics that is plugged on and running directly is informed about
the new situation. This has a side effect: If "Use deviation signal” is switched on and you use a large
signal delay, no measured wavelength is exported during this delay. This is valid for the moment the
deviation signal mechanism first is switched on, what can be automatically on start of the program or of a
measurement (see menu "Settings | Extra Settings ...", sheet "Start behaviour”, option "Deviation signal")
or manually at any time.

You wouldn't notice the delay if "Signal delay" was set only up to 100 ms, but an extremum example of
what could be the largest delay possible is:

If the delay is set to 1000 ms and "Sensitivity stepping" and "Step finished" are switched on, "finish" would
be raised after each single step and both followed by a 1 second timeout. If the sensitivity from the last
session to reapply is "-6" (1V / fm), this would cause six single steps, each of 2 seconds (including the
"finish" signal). This would make 12 seconds!
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3.5.6 Error signals

Here specific signals can be set to appear if the
measurement has lead to an errorvalue.

3.5.7 Calibration (of analoguous
voltage output)

2x2-point calibration: Serves with the possibility
to adjust the output voltage.

Set the points "-", "0" and "+" to specific values
you want to measure. And then adjust the Cal-
Offset values while measuring the output, one
after another. The procedure is finished when the
measured signals correspond with the values of
"Paoint -", "...0" and "...+".

Use the "send" buttons to send the belonging
signal to measure. You need to stop any running
measurements before.

Please choose the distances between "Point -"
and "...0" and between "...0" and "...+" as far as
possible, as far as your equipment allows to

Pot «[T2 345>

[V HRegulation signal active

Reference i Regulation & Sensitivity i Bounds I
Modify | Altering sensitivity EIFGIS_ignaiS l Calibration |

~ IV Special enorsignals [mt] —— -
Dwverexposed .-J;,BUD ﬁ
Unda;expus_ed -4.40[]. ::j

No Pulss {-4.200 ﬁ
No Signal {-4.000 :_IJ
Bad Signal |-3.200 j

Mathing Faund |-3.600 =

No Value (empty) |-3.400 ﬁ

measure. This guarantees the best accurracy. In
contrast to the settable voltages of the other
sheets within this dialogbox, the absolute values
of "Point -" and "...+" are allowed for a range of
200 to -200 mV only, Point - negative and Point +
positive. Point 0 shall reflect zero voltage (-1 to
+1 mV).

Afterwards please leave the checkbox checked, if
you want to use the settings.

Test-output: Allows to generate specific voltage
values for testing purpose, e.g. for detecting a
mode hop free working range. Against to the
calibration option above this also works during
measurement (to be able to observe the laser
behaviour and the measurement results) but here
the regulation signal must be switched off before.
As long as the regulation signal (the main switch
on the upper left hand) is active, this option is
disabled. If "Triangle" is selected, the voltage
between "low” and “high” is driven automatically in
triangle course. If “Triangle” is off, the voltage
needs to be changed manually to see an effect.
The test output is transferred when the "send”
button is pressed.

Laser Control

I~ Fegulation signal active Pakil12 845

Reference | '.Haigut._atinn & Sensitivity ! Bounds {
Modiy | Altering sensitivity | Enorsignals  Calibration

-V 242-poirt callbration [m] —— -
Point - CaiDfiset
Jasw o 4 ...E.TE_.]
o HF A _em|
fosoo A 3 send |

~ ¥ Testoutput [mv]

{ G 3
high {1.000 ﬁ v Triangle [ seed |

; =
low {-1.000 o
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3.6 PID simulator

The PID simulator PIDSIim2 is a helper tool to understand the PID regulation and to find the best
regulation parameters for your tunable laser and the desired wavelength course you want to drive it. ltis
intended to help understanding how the P, I, D and t, parameters act on an ideal laser (without any noise
and special answer bahaviour) regulation and how they influence a regulation. The simulator can be
found in the subdirectory ...\Projects\PID of the Wavelength Meter installation directory.

Each parameter change is processed immediately and so is the (virtual) regulation answer. It is possible
to drive the wavelength to any desired course over the time by a freely adjustable mathematical formula
like with the real regulation in the main measurement program. All important regulation parameters are
available to be set as well as some Wavelength Meter and laser characterizing parameters.

Beneath observation of manual changes to any parameters it also is possible to let the program
automatically calculate the best PID parameters. Additionally it is possible to “connect” the simulator to
the Wavelength Meter application to synchronize all changes to the regulation parameters immediately.
And some parameters (the measurement cycle, the laser wavelength at an output voltage of 0 V and the
amplification factor of the laser system) can be estimated live by the Wavelength Meter.

All values can be stored to named sets which later can be loaded on demand. If the simulator is
connected to a Wavelength Meter application this also can be used as a regulation database including
different courses and parameters.

3.6.1 Control and display elements

3.6.1.1 The graphs

The upper graph shows the desired regulation function course f(f) in red colour together with the virtual
regulation response signal r(t) (green) as an answer to the virtual regulation output voltage U(f) which is
displayed blue in the bottom graph. Like with the main application, the graphs can be moved and zoomed
with pressed left and right mouse button. With this the time scale is synchronized between the graphs.

3.6.1.2 General settings

Measurement count: is used for displaying the function but it also defines the range used for the
automatic PID parameters estimation. Use whatever you want and what is needed to properly display
your formula (100 to 10000 possible) showing the characteristics of your entered formula. With periodic
functions at least a few periods should be visible this way. It is possible to set any count between 100 and
10000, the bigger this value, the more accurate (but also the slower) the automatic parameters estimation
“Auto TPID” will work.

Time / Measurement: is the measurement cycle time in [s]. For correct PID parameter estimation this
value should meet the reality. To determine it live you can use the red button on the right hand side (this
only is available when a Wavelength Meter application is running). A regulated measurement will be
started to determine the cycle. Wait until the displayed time has stabilized and apply the value to the PID
simulator with the green hook. To cancel the live evaluation you can use the black x button.

_I' 4/3 Timakova st.
Novosibirsk 630117 Phone: +7 /38 33/63 44 96
A -Itd.
¥ Russia Fax.  +7/3833/6344 95 e mGETRstron:s com




-

I oty R f oy SR IS R SV ey, SRy ey R S SR R

i

[

{ !

3 Program surface

; PIDSim2

1 ;’ﬂmphfﬁcahan - L
|531 = =i v /10pm :]'{3'.:
oV Wa\relengkh 780563000 j'

| Peitubation[pm]
I[] 01 sawtaathit] + 0,01 sm[]

N.m g.;.m; 0,004 ﬁ" '

has [eem] {ﬂ 001 j

T Flagulatron S

W fm
= 780,563 + 0,004 thimble(t / 2)

M o P A
]0020 j [1—0[,—:1

:Aub:n TEID D 00_50 “_1
S&nsntlwty e
]531 «-J]wwpm )
- 'W'LM dlsconner:te |

This image shows the PID Simulator PIDSIm2 with the best regulation- and live evaluated device
parameters for a real regulation to a thimble function (an isotrapezoid with sinoidal edges).
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3.6.1.3 Hidden General settings

The following controls usually are hidden on program start, they are reachable via the small expand
triangle in the topright corner.

Response count: |s the number of measurement cycles until the response wavelength of a regulation
action is known. This is a characterizing parameter of the Wavelength Meter and usually it is 2 in non
switcher mode, only some IR CCD arrays have a slower readout behaviour and cause a value of 3. In
switcher mode it usually can be set to 1.

VOut maximum: This is the maximum voltage range (in [mV]) the WLM can put out. With this
Wavelength Meter it is £ 0 mV.

VOut resolution: |Is the DAC output resolution in [mV]. With this device it is 0 mV.

Synchronize  and r: Only removes the response delay in the displayed graph for better visual
comparison of the regulation function fand the response signal r.

3.6.1.4 Laser settings

1/ Amplification: This reflects the real amplification of the laser system. It is displayed inverse here to
better be comparable to the regulation output sensitivity. You can calculate the laser amplification by
recording the wavelength changes on output voltage changes made using the Test-output in the
calibration sheet of the regulation window of the Wavelength Meter main application. Or you can use the
simulator to evaluate this value: When a Wavelength Meter application is active, there is a little red "live”
button shown on the right hand side, you can use this button to evaluate the amplification automatically.
This process can take up to minutes, depending on the speed settings of the Wavelength Meter
application (exposure, display mode, ...) and on the load of other processes. The Wavelength Meter will
be set to measurement mode without regulation, please wait for a minimum set of data to be collected
(counts up to 100%) until an amplification is displayed. When the displayed value is stable, use the small
green hook button to apply the value to the program. Or cancel the procedure using the small x button.

Note: The automatic estimation of the laser system amplification is not aware of mode hops and does
not try to find the best working range. It simply assumes that the given output voltage (by default
+ 1 V) at least is possible without mode hops. The bounds of this output voltage but also can be
changed (lower and upper border independently) in case the used laser requires other range
boundaries. To change the boundaries please use the small blue double triangle button on the
right hand side. There you also can adjust the amplification check speed by modifying the count
of readings per cycle.

0 V Wavelength: This is the laser wavelength while the laser amplifier is driven with O V output. For real
regulated measurements you again can find this value manually by using the Test-output in the
Wavelength Meter main application (s. 1 / Ampilification) or you can leave the simulator finding this value
automatically. For automatic evaluation please use the little red “live” button on the right hand side. Use
the green “apply” hook to adopt the received average value when it appears stabilized or cancel the
procedure with the x button.

3.6.1.5 Hidden Laser settings

The following controls usually are hidden on program start, they are reachable via the small expand
triangle in the topright corner.

Perturbation: Can be used to add an arbitrary formula as external perturbation (in [pm]). Can also be
used for simulation of drifts for instance and other behaviour.
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Noise: Can be used to show the behaviour with laser and measurement noise with am amplitude of the
given value (in [pm]). When a noise different from zero is given, a small black triangle “run continuously”
button appears right hand side which can be used to run the noise continuously.

Sudden hops: Adds four single runaways of the given value (in [pm]) in different directions to the laser
answer.

3.6.1.6 Regulation settings

f(t): The regulation course in [nm]. This is the course displayed in red colour in the graphs on the left
hand side. Use whatever you desire within a mode hop free wavelength range. The same formula
elements as within the main application are available.

t.: The regulation time constant in [s]. Switch it on to use the given value for the I and D consideration of
the regulation. If switched off, 1 s is used.

P, I and D: The regulation parameters in the true sense. You can modify them to see how an ideal
system (without any noise and special answer bahaviour, but with all other given parameters in this
program, especially the response delay) would answer.

Auto TPID: Use this button to leave the simulator estimate the best P,  and D parameters for the given
constellation. First, the use of t, will be switched on and set to Response count * Time / Measurement,
then the simulator calculates. Depending on the given Measurement count this process can take some
seconds, while as long as not finished the button is disabled and this process is not interruptable. You
can use the found parameters in the laser control settings window and maybe adjust them a bit to
optimize your feedback loop if needed. If the controller does not work properly with the found parameters,
you might need to repeat the procedure with slightly different initial values because the conditions might
have changed due to an unstable laser or amplifier. The better you know your conditions and the laser
properties, the better the estimated values are.

Sensitivity: The voltage output sensitivity S simply is the final multiplication factor of the calculated
wavelength which the laser system is intended to be driven to. It should compensate the real laser
amplification and therefore it should equal to the inverse amplification 1/A (S * A = 1). However, when
not connected to a WLM, it is possible to adjust S and 1/A different to see how it influences the result.
When connected to a WLM, S and 1/A are forced treated synchronized, this requires that the
amplification value A needs to reflect the real laser amplification.

connect/ disconnect: When a Wavelength Meter application is active, it is possible to connect the
simulator with it, what means that all changes in one of the applications to the regulation parameters PID
formula, t,, P, I, D, and the sensitivity (which in this mode reflects the laser amplification) are
synchronized between each other and it is not needed to make these changes twice manually. Please
note that on connecting the existing PID parameters in the PID simulator are updated with those of the
WLM main application immediately and without request.

3.6.1.7 Named sets

It is possible to store all parameters to a named set which later can be loaded again. This possibility also
can be taken as a small database for the main program.

Store: Use this button to store all parameters shown in the simulator except for Synchronize fand r. You
will be asked for a name where it is not possible to use the same name twice. This set is stored to disk
and can be loaded again after the next simulator startup.

Load: Press this button to load the set which is selected in the list above. You can also load a set by
doubleclicking an item in the list.

Delete: Using this button the selected set in the list will be deleted.
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3.6.2 Finding the best regulation parameters using the PID simulator

To find the right parameters and to optimize the PID-controller to have the most accurate and fastest
feedback control of your laser we here describe a quick procedure finding the parameters P, |, D and the
time constant ta for the I- and D-calculation as well as the laser parameters. Having evaluated the
needed physical parameters of the entire measurement system, the PID Simulator then calculates the
best regulation parameters according to your setup- and laser-conditions.

For further synchronization of PID simulator and Wavelength Meter please “connect” the applications
(see “connect / disconnect” in parapgraph 3.6.1.6 "Regulation settings" above).

Set an appropriate exposure time. Depending on the maximum available measurement speed (itself
depends on the computer speed, the speed influencing settings of the Wavelength Meter and on
additional CPU load of other programs) it is not needed to set the exposure to the smallest possible
value, it is more senseful to adjust it to the biggest value where it does not diminish the possible
measurement speed. This could provide a more stable measurement result since the calculation is better
with a higher interference pattern amplitude and the pattern itself is more stable with a higer exposure.
You can switch on the live evaluation of the measurement cycle time (see “Time / Measurement” in
parapgraph 3.6.1.2 "General settings” above) and slowly step the exposure from 1 to 15 ms. Wait a
moment until the displayed time has stabilized for each exposure setting. Later take the biggest exposure
where you found the smallest measurement cycle time and also apply the Time / Measurement you found
with this exposure setting. Now adjust the laser intensity and the fiber coupling to optimize the amplitude
of the recorded interference pattern roughly to 60 to 90 % of the chart detail height.

Find a working range where the laser is operating mode hop free. This working range later must cover
the wavelength range you want to work/regulate at. Start a measurement without regulation, open of the
"Calibration"-tab in the laser control settings window, activate Test-output in triangle mode and press
"Send". Increase the triangle output voltage borders step by step and observe the maximum mode hop
free positive range. It later might also be necessary to limit the maximum/minimum voltage of the
regulation output in order not to cause the laser to jump during the regulation (mode hop). Therefor set
these values in the "Bounds"-tab in the laser control settings window.

Now let the PID simulator estimate the laser amplification automatically (please see "1 / Amplification” in
paragraph 3.6.1.4 "Laser settings”) and do the same for the 0 V Wavelength (see “0 V Wavelength” right
there). Use a voltage range slightly smaller than the mode hop free tuning range you previously evaluated
(using the small blue double triangles button right hand side).

Now if you have entered all desired values you can press "Auto TPID" to start the calculation and wait
until the new parameters take place and the "Auto TPID"-button is enabled again. The simulator has tried
to find the best settings corresponding to your initial parameters. You can use these parameters in the
laser control settings window and maybe adjust them a bit to optimize your feedback loop.

If the controller does not work properly with the found parameters, you might need to repeat the
procedure with slightly different initial values because the conditions might have changed due to a
unstable laser or amplifier. The better you know your conditions and the laser properties, the better the
estimated values are.

3.6.3 Limitations

The synchronization with the WLM is made for output port 1 only (interesting only for versions with more
than one DAC output ports).

The unit of measurement of the PID simulator is of [nm] (wavelength vacuum) only and can not be
changed. Therefore the TPID estimation works correct only if the regulation course is of vacuum
wavelength, too.
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4 External access

4.1 Measurement result access

The measurement results and all program values and settings are accessible for user's programs via
calls of wimData.dll-routines. You can find complete sourcecode examples in the subdirectory 'Projects’
of your Wavelength Meter installation path. These examples exist for C/C++, Visual Basic, Delphi and
LabView. A complete control sample (DataDemo.exe compiled using Delphi 6) is available in the program
path and over the startmenu and also a long-term measurement demo (LongTerm.exe representing the
Delphi 6 project "LongTermCB"). A very simple callback demonstrating project can be found in
\Projects\ComExampleCB\Delphi, the compiled program can be used to access the Wavelength Meter
over a COM-port (RS232) connection at another computer.

Note: The wimData.dll uses shared memory for interprocess communication. This requires that the
server (the Wavelength Meter application) and the clients (any access and control programs,
your own ones for instance) access the same dll file, not just identical copies of this file. If the
Wavelength Meter application for instance accesses the dil in the System32 directory, your
application but uses its private copy inside its own directory, the connection can'’t establish and
called functions will return one of the error indicators ErrWLMMissing or
ResERR_WlmMissing (See functions "GetFrequencyNum, GetWavel engthNum" on page
65 and chapter 4.1.3 "Error value-constants of Set...-functions” on page 111). On installation,
the wimData.dll file is installed to the System32 directory. We recommend not to create any
other copies of this file on the computer where the Wavelength Meter is installed.

By By By By By Sy S, | ﬂj
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The offered functions are separated into two groups, Get...-functions and Set...-functions and
additionally callback mechanism- and base data-routines. The Get...-functions return the requested
values in the return parameter, the over handed parameters of the same datatype are for future use and
can be ignored the time being. The Set...-functions return a success-indicating value of type 'long' and
take the same datatype for parameter as the corresponding Get...-function, this parameter is used to set
and change the Wavelength Meter states. The callback (CallbackProc/Ex) and wait-event
mechanisms (WaitForWLMEvent/Ex) offer methods for generalized and faster measurement
acquisition, and the base data-routines GetPattern/Data/Num and Ge tAnalysis/Data for obtaining
the interferometers' and gratings' pattern and resolved spectrum analysis (if available) data for further
data processing. WaitForWLMEvent/Ex was included to provide a method of fast data acquisition for
programming environments that are not able to work with the callbackbProc procedure, and the same
task is dealed by GetPatternData/Numand GetAnalysisbData to support the GetPat tern/Num
/GetAnalysis functionality of obtaining the interferometer pattern and analysis data for development
environments which are not able to handle pointers.

.

Look at the next chapters to see a detailed description of all exported functions and constants or jump to
chapter 4.1.7 "Importdeclarations” (page 115) to find import declaration notes for the programming
environments C/C++, Pascal, Basic and LabView.
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4.1.1 Exported functions overview

In chapter 4.1.2 the available function are described in detail. For a better overview they here are listed in
the order of appearance with a short hint about what they are doing:

Function and chapter page
Chapter 4.1.2.1 "General access and WLM/LSA functions™ 54
Instantiate checks whether the Wavelength Meter server application is running, changes the 54

return mode of the measurement values, installs or removes an extended exporting mechanism
or changes the appearance of the server application window or starts or terminates the server
application.

ControlWLM, ControlWLMEX start, hide or terminate the WLM server application. 56

SetMeasurementDelayMethod sets the method and the delay how the WLM server application 58
in measurement mode hands off processor time to fulfill the sleep policies' needs or personal
desires.

SetWLMPriority sets the process priority class of the WLM server application in measurement 59
mode.

CallbackProc, CallbackProcEx are application-defined callback procedures. They receive any 60
measurement results and WLM state changing information.

WaitForWLMEvent, WaitForWLMEventEx are called to receive any measurement results and 62

WLM state changing information. These functions return if a new measurement result is
available or any of the Wavelength Meters' states has changed.

GetWLMVersion returns the Wavelength Meter or Laser Spectrum Analyser version. 63
GetWLMIndex returns the Wavelength Meters' or Laser Spectrum Analysers’ handling index 63
number.

GetWLMCount returns the count of started Wavelength Meter and Laser Spectrum Analyser 64
server applications.

PresetWLMindex sets the active dll-internal server handling index. 64
GetChannelsCount returns the count of measurement channels the specific Wavelength Meter 64

or Laser Spectrum Analyser possesses.

Chapter 4.1.2.2 "Measurement result access functions" 65
GetFrequency, GetFrequency2, GetWavelength, GetWavelength2 return the main results of 65
the measurement.

GetFrequencyNum, GetWavelengthNum return the main results of the measurement of a 65
specified signal.

GetCalWavelength returns the measurement result of the calibration laser before and after 66
calibration.

GetLinewidth returns the calculated linewidth (FWHM) in various units of measurement. This 66
function only works with "R"- or "L"-versions that are able to calculate the linewidth,

GetDistance returns the resolved distance between the two main lines. This functionality is 67
available for multimode resolvers only.

GetTemperature returns the temperature inside the optical unit. 67
GetPressure returns the pressure inside the optical unit or of an externally preset pressure 68
mode.

SetPressure activates a specific pressure mode and sets the pressure of an external pressure 68
mode.

GetDeviationSignal returns the analog voltage output of the DAC channel 1 in Wavelength 69

Meter versions with Deviation output or PID regulation function.
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Function and chapter

SetDeviationSignal raises an analog voltage output at DAC channel 1 in Wavelength Meter
versions with Deviation output or PID regulation function.

GetDeviationSignalNum returns the analog output voltage of a specified DAC channel in
Wavelength Meter versions with Deviation output or PID regulation function.-

SetDeviationSignalNum returns the analog output voltage of a specified DAC channel in
Wavelength Meter versions with Deviation output or PID regulation function.

GetAnalogin returns the external analog voltage input to the ADC of the Wavelength Meter.
GetPowerNum returns the power of the current measurement shot.

GetAmplitudeNum returns the extremum points of the interferometer pattern, the absolute
minimum and maximum as well as the fringes average amplitudes.

GetMinPeak, GetMaxPeak, GetMinPeak2, GetMaxPeak2 return the extremum points of the
interferometer pattern of channel number 1. These functions principally are obsolete and
included for backward compatibility only.

GetAvgPeak, GetAvgPeak2 return the average amplitude of the interferometer pattern. These
functions principally are obsolete and included for backward compatibility only.

SetAvgPeak dis-/ or enables the calculation and export of the interference pattern amplitude
average.

GetExternallnput returns data that previously has been transferred to the Wavelength Meter,
either directly or from recorded files.

SetExternallnput transfers up to 64 external values to the Wavelength Meter server that can
later be fetched synchronized with the measurements, on replaying recorded files for instance.

Chapter 4.1.2.3 "Operation related functions”

GetOperationState returns the actual state of measurement.

Operation sets the program measurement action mode and enables loading and recording
files.

SetOperationFile tells the Wavelength Meter server application about the file name used with
the next called Cperation function.

Calibration calibrates the Wavelength Meter or Laser Spectrum Analyser based on the light of
a reference source.

TriggerMeasurement interrupts, continues or triggers the measurement loop.
SetBackground sets the Wavelength Meters background consideration state.

Chapter 4.1.2.4 "State and parameter functions™

GetResultMode returns the result mode which actually is shown on the program surface.
SetResultMode sets the unit of the displayed result on the program surface.
GetRange returns the wavelength range state of the program.

SetRange sets the wavelength range state of the program.

GetPulseMode returns the programs pulse mode setting if available.

SetPulseMode sets the pulse or cw measurement mode.

GetWideMode returns the Wavelength Meters' measurement precision mode indicator.
SetWideMode sets the measurement precision.

GetDisplayMode returns the programs display mode setting if available.
SetDisplayMode sets the interference pattern display modes.

GetFastMode returns the Wavelength Meters fast mode state.

SetFastMode sets the fast mode state.

GetBackground returns the Wavelength Meters background consideration state.
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Function and chapter page
GetAnalysisMode returns the Wavelength Meters analysis mode state. 83
SetAnalysisMode sets the Wavelength Meters analysis mode state. 84
GetLinewidthMode returns the Wavelength Meters linewidth estimation mode state. 84
SetLinewidthMode sets the Wavelength Meters linewidth estimation mode state. 84
GetDistanceMode returns the Wavelength Meters lines distance mode state. 84
SetDistanceMode sets the Wavelength Meters lines distance mode state. 85
GetlntervalMode returns the Wavelength Meters interval mode state. 85
SetintervalMode sets the interval mode state. 85
Getlnterval returns the Wavelength Meters measurement interval. 86
Setinterval sets the Wavelength Meter measurement interval. 86
GetAutoCalMode returns the Wavelength Meters autocalibration mode state. 86
SetAutoCalMode sets the autocalibration mode state. 87
GetAutoCalSetting receives the calibration rate parameters of the autocalibration option. 87
SetAutoCalSetting sets the calibration rate parameters of the autocalibration function. 88
GetActiveChannel returns the currently active measurement channel. 88
SetActiveChannel sets the currently active measurement channel in non switch mode. 89
GetExposureNum returns the actual valid exposure values of a specific signal. 90
GetExposure, GetExposure2 return the actual valid exposure values of signal 1. 90
SetExposureNum sets the interferometers exposure values of a specific signal. 91
SetExposure, SetExposure2 set the interferometers exposure values of signal 1. 91
GetExposureMode returns the state of exposure control of the first or only signal channel. 92
GetExposureModeNum returns the state of exposure control. 92
SetExposureMode sets the mode of exposure control. 93
SetExposureModeNum sets the mode of exposure control of a specific signal channel. 93
GetExposureRange returns the maximum and minimum of the possible exposure values of the 93
active Wavelength Meter or Laser Spectrum Analyser version.

GetLinkState returns the link state to the COM-Port. 94
SetLinkState sets the link state to the COM-Port. 94
LinkSettingsDlg displays a dialog box for setting up the COM-Port parameters for the 94
wavelength exporting (server) and importing (client) capability.

GetReduced returns the reduction state of the program surface. 95
SetReduced sets the surface reduction state. 95
GetScale is obsolete. It still is implemented for compatibility means only. 95
SetScale is obsolete. It still is implemented for compatibility means only. 95
Chapter 4.1.2.5 "Switch functions (for the optional multichannel fiber switch)" 96
GetSwitcherMode returns the general switch mode of the optional multichannel switch. 96
SetSwitcherMode generally switches the switch mode on or off. 96
GetSwitcherChannel returns the currently active channel of the optional multichannel switch. 96
SetSwitcherChannel sets the currently active channel of the optional multichannel switch in 97
non-switch mode.

GetSwitcherSignalStates returns the usage and display state of a specified switch channel. 97
SetSwitcherSignal, SetSwitcherSignalStates set the usage and display state of a specified 98
switch channel.

Chapter 4.1.2.6 "Deviation control and PID regulation functions" 98

4/3 Timakova st.
MNovosibirsk 630117 Phone: +7 /38 33/63 44 96

Russia Fax:  +7/3833/63 44 05 teemigAngetnERa:cor




-

-

d

by i W Wiy iy iy e iy By By s s iy B B e By

i

4 External access

53

Function and chapter

GetDeviationMode returns the activity state of the Deviation output (Laser Control) or PID
regulation functions.

SetDeviationMode sets the activity state of the Deviation output (Laser Control) or PID
regulation functions.
GetDeviationReference returns the reference value for the Deviation output function.

SetDeviationReference sets the constant reference value for the Deviation output or PID
regulation function.

GetDeviationSensitivity returns the dimension of the output sensitivity for the Deviation output
function. This function is obsolete but still implemented for backward compatibility.

SetDeviationSensitivity sets the dimension of the output sensitivity for the Deviation output
function. This function is obsolete but still implemented for backward compatibility.

GetPIDCourse, GetPIDCourseNum receive the reference value or PID regulation course of
the PID regulation function.

SetPIDCourse, SetPIDCourseNum set the reference value or PID regulation course of the PID
regulation function.

GetPIDSetting receives the PID and sensitivity parameters of the PID regulation function.
SetPIDSetting sets the PID and sensitivity parameters of the PID regulation function.
ClearPIDHistory clears the PID integral history of a given regulation port.

Chapter 4.1.2.7 "Pattern data functions”

GetPatternitemCount, GetAnalysisltemCount return the count of exported items per array
accessible with GetPattern/Num and GetPatternDatal/Num, resp. GetAnalysis and
GetAnalysisData.

GetPatternltemSize, GetAnalysisltemSize return the size of exported arrays' items accessible
with GetPattern/Num and GetPatternData/Num, resp. GetAnalysis and
GetAnalysisData.

GetPattern, GetPatternNum, GetAnalysis return the memory location of an exported array.

SetPattern, SetAnalysis control whether measured pattern or spectral analysis data arrays will
be exported.

GetPatternData, GetPatternDataNum, GetAnalysisData copy the interferometer pattern or
spectral analysis data into an array or a reserved memory location.

Chapter 4.1.2.8 "Other functions"
ConvertUnit converts a given wavelength (or other) value into a representation of an other unit.

ConvertDeltaUnit converts a given delta value relative to a base value into a representation of
an other unit.
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4.1.2 Exported functions

4.1.2.1 General access and WLM/LSA functions

Instantiate

The ITnstantiate function checks whether the Wavelength Meter server application is running,
changes the return mode of the measurement values, installs or removes an extended exporting
mechanism or changes the appearance of the server application window or starts or terminates the
server application.

long Instantiate(long RFC, long Mode, long Pl, long P2)

Parameters

RFC
ReasonForCall-parameter. Following values are possible:

cInstResetCalc, Is used to alter the return mode of GetFrequencyl/2/Hum,
cInstReturnMode: GetWavelengthl/2/Num, GetLinewidth, GetDistance
and GetAnalogln, using the Mode-parameter.

cInstCheckForWLM: Simply used to check for the presence of a running instance
of the WLM server application. Any other parameters may
be 0 here.

clnstNotification: Installs or removes the callback or the wait for event

exporting mechanism.

cInstControlWLM, Supported for backward compatibility. Please have a look at
clnstControlPriority, the "Obsolete call possibilities" section below in the
cInstControlDelay: description of this function.

Mode
Used with cInstResetCalc (resp. cInstReturnMode) as REC-parameter to control the return
mode of GetFrequencyl/2/Num, GetWavelengthl/2/Mum, GetLinewidth, GetDistance and
GethAnalogIn. Mode = 0 here means, that on each call of these functions the latest calculated
value is returned. With Mode = 1, the return value of these functions is set to zero after each first
request to any recalculated value. The standard behaviour is of Mode = C.

If RFC is cInstNotification, this parameter controls the extended exporting mechanisms
callback exporting and wait for event-exporting. Following value settings are available:

cNotifyInstallCallback, Installs the callback mechanism, which calls a

cNotifyInstallCallbackEx:  userdefined callback procedure on each calculation or
if any other WLM state value has changed. The
parameter P1 needs to obtain the starting address of
your callback procedure.

cNotifyRemoveCallback: Removes a perhaps installed callback usage. The
associated thread will be terminated.

cNotifyInstallWaitEvent, Installs an alternative to the callback mechanism for
cNotifyInstallWaitEventEx: programming environments that are not capable of
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4 External access 55

publishing pointers to functions. To use this
technique, you must call the function
WaitForWLMEvent/Ex in a loop. For further
information see below and at the declaration of
WaitForWLMEvent/Ex inside this chapter.

clotifyRemoveWaitEvent: Removes a possibly installed wait-event usage.

Pl
This parameter has a meaning only if the callback or wait-event mechanism shall be installed
(RFC = cNotification; Mode = cNotifyInstallCallback/Ex of
cNotifyInstallWaitEvent/Ex).

In case of callback installation, 1 takes the starting address of your self-defined callback
procedure (for further information, please look at the declaration of the CallbackProc procedure
prototype below inside this chapter). In any other cases you can set 1 to 0.

If installing the wait-event mechanism, P1 has to be used to set the timeout interval of the
WaitFerWLMEvent function and is interpreted in milliseconds. If P1 is negative, the timeout is set
to infinite and WaitFeorWLMEvent never returns if not one of the events occurs that are explained
in the description of the WaitForWLMEvent function (resp. CallbackProc procedure). If P1 is
positive, WaitForWLMEvent returns if it has received WLM measurement or state changing
information or if the timeout interval elapses. If P1 is 0, the function checks for an event and
returns immediately.

P2
This parameter is only used for installing the callback mechanism (see P1 above) and serves with
the opportunity to set the callback-threads' priority. Set this parameter to 0 if you want to leave the
thread to be of standard priority. If not for callback means, you can set P2 to 0.

Return Values
If the function succeeds and at least one Wavelength Meter or Laser Spectrum Analyser is active or
terminated due to this instantiating operation the function returns a value greater than 0, else 0.

Remarks
In older versions of the Wavelength Meter (only), the dll had to be instantiated before any further use,
this is not necessary any more.
In alternative to poll for each value with one of the Get...-functions, it is possible to install a
mechanism that leaves your code more clear and quite faster, thus avoiding the usage of timers (that
limit the possible repeat rate of your polling calls and risk to lose some measurement results) or
infinite loops (that waste too much processor time by running incessant and superfluous counts of
calls to the Get...-functions). On using this callback- or the wait-event technique, you should consider
the additional information in the declaration remarks of the CallbackProc procedure prototype and
the waitForWLMEvent function.

Obsolete call possibilities
Earlier versions of this function had a few additional call possibilities which all are still supported for
backward compatibility:

To start, hide or exit the server, now the ControlWLM/Ex functions should be used. The following
lines but still are equivalent:

Instantiate (cInstControlWLM, Action, App, Ver);

ControlWLM (Action, App, Ver);:

ControlWLMEx (Action, App, Ver, 0, 0);

To adjust the method the WLM main measurement loop uses for handing off processor time to other
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applications, now the SetMeasurementDelayMethod function should be used. The following two

lines but still are equivalent:
Instantiate (cInstControlDelay, iDelayMode, iDelay, 0);
SetMeasurementDelayMethod (iDelayMode, iDelay, 0);

To set the WLM server process priority class for the measurement mode, now the SetWLMPriority |
function should be used. The following two lines but still are equivalent:

Instantiate (cInstControlPriority, 0, iPriority, 0);

SetWLMPriority (iPriority, 0, 0);

ControlWLM, ControlWLMEXx
The ControlWLM/Ex functions start, hide or terminate the WLM server application.

long ControlWLM(long Action, long App, long Ver)
long ControlWLMEx (long Action, long App, long Ver, long Delay, long Res)

Parameters

Action s
This parameter determines whether the server is to be shown, hidden, started or terminated:

cCtrlWLMShow; Displays the server window in its most recent state if it was hidden
using cCtr1WLMHide before. Starts the WLM server application if it
is not yet running and makes it the foreground window. Alternatively
it also is possible to start any other certain executable file.

cCtrlWLMHide: Hides the server window and its associated taskbar icon. Starts the
WLM or LSA server application if it is not yet running and hides it. If
this function is called for another than a WLM or LSA server
application, the H:de aspect is ignored and the function behaves as
called with cCtr1WLMShow.

cCtrlWLMExit: Terminates the WLM or LSA server application. Is ignored for other
applications.

cControlWLMShow and cControlWLME ide can be combined with one of the following values in
order to suppress error and information messages:

cCtrlWiMStart-  On start no error and information messages will be displayed.
Silent:
cCtrlWlMsilent: On start but also while running no error and information messages
will be displayed.

And with the ControlWLMEx function it additionally can be combined with the following value in
order to wait until the operation is finished:

cCtrlWLMWait: Causes the call not to return until the operation is finished or the
specified timeout (De1ay parameter) has elapsed.

App
Alternatively to start the WLM server application detected automatically it also is possible to start
the server software (or any other) with filling 2pp with a pointer to a zero terminated file name
string of a certain executable file. This only works if Action is cCtr1WLMShow or
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cCtrlWLMHide.

DL ]

Ver
Can be used to spot to a distinct installed WLM or LSA server when more than one is installed.
ver represents the version number (serial number or version information detail 1, see
GetWLMVersion) of the WLM or LSA. This parameter is only considered if not 2pp is specified. If
ver is set 0, it spots to the last accessed (see GetWLMIndex and PresetWLMIndex) or only
active server. If no server is active, and ver is 0, the last installed WLM or LSA is started (when
Action does not contain cCtr IWLMExit).

;L

Delay
Can be used to specify a timeout to return before the operation is completed. May help if a server
is deadlocked or waits for an input to continue. Has effect only if Action contains
cCtr1lWLMWait. A negative value sets an infinite delay.

Res
Can be set to 1 to get extended return information on starting a Wavelength Meter or Spectrum
Analyser in combination with the cCtr1WLMShow or cCtr1WLMHide and the cCtrlWLMWait
nction flags. Otherwise setit to 0.

Return Values
If the function succeeds and at least one Wavelength Meter or Laser Spetrum Analyser is active or
terminated due to this instantiating operation the function returns a value greater than 0, if another but
the WLM server application was started the return value is 1 else 0.
If Cont rol WLMEx was called with cCtr1WLMShow or cCtr1WLMEide and with cCtrlWLMWait and
Res setto 1 to start a Angstrom Wavelength Meter or Spectrum Analyser, the return value can
consist of the following flags:

flServerStarted: Doesn't represent an error, it simply indicates that the
; ¥
software server is started.

flErrDeviceNotFound: No Angstrom Wavelength Meter or Spectrum Analyser
was found.
flErrDriverError! The driver was not loaded correctly or caused the device

to not start properly.

flErrUSBError: A USB error occurred and the device could not be started
properly.

flErrUnknownDeviceError: An unknown device error occurred and the device could
not be started properly.

flErrWrongSN: The device started has an other serial number than
expected.

flErrUnknownSN: The device started has an unknown serial number,

flErrTemperatureError. An error occurred on initialization of the temperature

sensor. The device was started, but will not be able to
report correct wavelength measurements.

flErrCancelledManually: The device initialization was cancelled manually.

f1ErrUnknownError: An unknown (hardware or software) error occurred. The
device was started but may not work properly.
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58 User Manual Wavelength Meter WS/5 IR AC

Remarks
After installation the corresponding WLM server application is published to the system and will be
called here if 2pp is zero. If this file or the entire directory afterwards is renamed or moved manually,
this function will not be able to find the server application file automatically and will not succeed. Do
not move or rename the installation path or the executable files after installation.

If this function is called with cctrlwLMWait, the calling thread is not responsive to other tasks until
the function returned. If called from the main thread, your application will be unresponsive during the
call. A possibility to avoid this behaviour is to use the CallbackProc procedure instead and listen to
cmiServerInitialized andf/or cmiDLLAttach/Detach.

SetMeasurementDelayMethod

The SetMeasurementDelayMethod function sets the method and the delay how the WLM server
application in measurement mode hands off processor time to fulfill the sleep policies' needs or personal
desires.

long SetMeasurementDelayMethod (long Mode, long Delay)

Parameters

Mode
This parameter is used to control the method how the polling data acquisition loop hands off
processor time to let the system (resp. other applications) be fairly actionable beneath the WLM
application. The possibilities for 'Acticn' are:

cCtrilMeasDelayRemove: Removes any possibly set delay mode and restores the
usual, builtin sleeping method with a delay of the
minimum system timeslice.

cCtrlMeasDelayDefault! Like with cCtr1MeasDelayRemove the usual builtin
method is used with a settable delay but.

cCtrlMeasDelayGenerally: Interrupts the loop for the given delay after each poll,
successive or not.

cCtrlMeasDelayOnce: Interrupts the loop once for the given delay after a
successive measurement event occurred.

cCtrlMeasDelayDenyUntil: This is not a delay truly, the polling thread denies control
until the given delay has been reached. Please also have
a look at the "Remarks" section below.

cCtrlMeasDelayIdleoOnce: Uses the WaitForlnputldle mechanism with a timeout of
the given delay once after each successive measurement
event.

cCtrlMeasDelayIdleEach: Like cCtrlMeasDelayIdleOnce, but after each poll,
successive or not.

Delay
This parameter determines the corresponding delay in [ms], it can be set from 0 to 9999 ms.
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Return Values
This function returns one of the values described in "Error values of Set ...-functions" below.

Remarks
Except for calls with cCtr1MeasDelayDenyUntil the system will treat all entered delay values
with the systems' minimum time slice granularity. The usual system time slice granularity is of 10 ms,
so the real value can be expressed by
((Delay - 1) adiv 10 + 1) * 10
where adiv is the asymmetric integer division operator. So only when Delay is 0, the real value is
smaller than the minimum timeslice.

With cCtriMeasDelayDenyUntil the polling thread denies control until the given delay has been
reached. Against all other methods here this allows to interpret the delay in single milliseconds and
not just with the minimum system timeslice granularity.

UWﬂ1mlmeﬂmdsbutbomthebmkm(cCtrlMeasDelayRemoveandcCtrlMeasDelayDefault)
the polling thread generally switches to REALTIME PRIORITY CLASS directly before handing off its
lasting processor time and switches back to the priority class which was active before. This rigid

behaviour allows the application to jump to a front position when the system schedules processor
time.

For special tasks with needs for synchronization of other control applications with the Wavelength
Meter application it also might be useful to trigger the Wavelength Meter measurements by software
with calls to TriggerMeasurement. This guarantees to have the Wavelength Meter measurement
loop blocked completely without wasting any processor time. Please have a look at the
TriggerMeasurement function description.

SetWLMPriority

The setWLMPriority function sets the process priority class of the WLM server application in
measurement mode.

long SetWLMPriority(long PPC, long Resl, long Res2)

Parameters

PPC

The servers' measurement mode process priority class to set. All system base process priority
class values can be used.

Resl, Res2
Reserved for future use and should be 0.

Return Values
This function returns one of the values described in "Error values of set.. -functions" below.

Remarks
The so set priority class is active only when the WLM is in measurement mode, on leaving the
measurement mode the priority class automatically is set back to NORMAL PRIORITY CLASS.
Please be very careful with setting high priority class values, the system might be deadlocked if the
WLM server application for any reason would not return or crash in measurement mode. Especially
better completely avoid using REALTIME PRIORITY CLASS for this reason.
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CallbackProc, CallbackProcEx

The CallbackPrec and CallbackProcEx procedures are application-defined callback procedures.
They receive any measurement results and WLM state changing information. The third parameter of
Instantiate defines a pointer to these callback functions. CallbackProc and CallbackProcEx are
placeholders for the application-defined procedure names.

void CallbackProc(long Mode, long IntVal, double DblVal)
void CallbackProcEx(long Ver, long Mode, long IntVal, double DblVal,
long Resl)

Parameters

Ver
The device version number which has called this procedure. This is important only when more
than one Wavelength Meter or Laser Spectrum Analyser is running.

Mode
Indicates the meaning of the Tntval and Db1Vval parameters. Here is a set of some of the
possible constants for the Mode parameter:

Value in DbiVal

cmiTemperature cmiWavelengthl to 9 cmilinewidth
cmiDistance cmifAnalogIn cmilinalogOut
cmiPID P, ..I, ..D, ..T, ..dt cmiDeviation- cmiExternallnput

SensitivityFactor

Value in IntVal

cmiExposureMode cmifnalysisMode cmiMinll to 29
cmiExposureValuellto 19 cmiSwitcherMede cmiMaxllto29
cmiExposureValue2l to 29 cmiSwitcherChannel cmikvgll to 29
cmiResultMode cmiPIDCourse cmiPatternfAnalysis-
cmiRange cmiPIDUseT Written
cmiPulseMode cmiPIDCeonstdt cmiVersionQ
cmiWideMode cmiPID - cmiVersionl
cmiFastMode AutoClearHistory cmiDLLAttach
cmiDisplayMode cmiDeviationPolarity cmiDLLDetach
cmiReduced cmiDeviaticonUnit cmiServerInitialized
cmilink cmiDeviation-

cmiCperation SensitivityDim

The complete list of the possible cmi...-constants can be found in chapter 4.1.4 "Mode constants
for Callback-export, the WaitForWLMEvent-function and for saved single measurement and long-

term recording files" on page 112 (those marked by an “e” in the final bracket), declared in the
header files "wimData.*" that are enclosed with the demo examples in the "Projects" subdirectory:

IntVal
If Mode is one of the values listed under "Value in DblVal" above, Intval holds the exact
measurement time stamp in and rounded to milliseconds. The timestamp reflects the point of time
the Wavelength Meter just has received the interferometer pattern, what is before calculation of
the wavelength and exporting.

For values listed under "Value in IntVal" above, Tntval receives the integer value that would be
returned on a successive call to the corresponding Get...-function. For Get...-functions that
return boolean values, Intval is the casted integer. In case of cmiDLLDetach, IntVal is 0.

With cmiPatternAnalysisWritten (a notification about the publishing of new interference
pattern raw data and the spectrum of analysis results which can be accessed with the
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CetPattern/Datal/Num or GetAnalysis/Data functions), Intval is the channel number of the
multichannel switch the data belongs to, in versions without switch Tntval is 1 always.

DblVal
Has a meaning only for Mode values listed under "Value in DblVal" above. With these, Dblval is
the corresponding double value. For any other values for Mode, DblVal receives 0.

Resl
With cmiSwitcherChannel (occurs when the optional multichannel switch is being switched,
the belonging channel number is held by Tntval) Res1 holds the switching timestamp. With
other Mode values Res1 is without meaning.

Return Values
This is a procedure and you cannot return anything.

Remarks
If installed, this procedure is called each time a new measurement result is available or any of the
Wavelength Meters' states - indicated by the cmi...-constants listed in the description of the Mode

parameter - has changed.

This callback will be installed and removed with calls to ITnstantiate. Please have a look to
Instantiate to see how.

Once installed, the CallbackProc/Ex procedure is part of an additional thread the wimData.dll has
created, so please see to synchronize possible competing memory accesses with your application to
avoid memory access violations. Also note that this procedure just runs once a time, so if it runs too
long, you might lose some measurement results. The easiest way it can be helped is to just leave the
code inside this procedure collect the received data and return. Another thread then can work with it
where it just has to synchronize accesses to the collected data. For this topic please have a look to
the example program in the programs subdirectory " \Projects\LongTermCB\Delphi\".

The difference between CallbackProc and CallbackProcEx is thatthe CallbackProcEx
variant is able to handle more than just one WLM server application at a time and receives the
sending WLM version in the ver parameter.

Another vay to get the data on the run is to install a wait-for-event mechanism rather than this
callback one, useful for development languages that are not able to deal with function pointers. This
is done simply by calls to the WaitForWLMEvent/Ex functionin a loop. The WaitForWLMEvent/Ex
function (see below) only returns for the same reasons for which Cal 1lbackProc/Ex is called orif a
previously specified timeout interval has elapsed.

Example
This line prepares the dll for usage with your self defined callback procedure MyCallbackProc/Ex:

Instantiate (cInstNotification,
cNotifyInstallCallback,
Integer (@MyCallbackProc),
0):

resp.

Instantiate (cInstNotification,
cNotifyInstallCallbackEx,
Integer (@MyCallbackFProcEx),
)

This line removes the callback announcement:

Instantiate (cInstMotification, cNotifyRemoveCallback, 0, 0);
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This is a possible implementation (modelled on the contents of the Delphi LongTerm-Demo):

procedure MyCallbackProcEx(Ver, Mcde, IntVal: Integer; DblVal: Double;
Resl: Integer);
begin
CriticalSection.Acquire; // possibility to synchronize accesses
// to your code and objects
case Mode of
cmiWavelengthl:
begin
// Access measurement results here using the DblVal parameter
end;

cmiTemperature:

begin
// Access the temperature here using the DblVal parameter
end;
cmiWidelLine, cmiVersion: // or any other cmi...-constants
begin

// Do something with additional state infeormation using the
// IntVal parameter here
end;

cmiDLLDetach:
begin
// The WLM or LSA exited
end;

cmiDLLAttach:
begin
// Anocther WLM or LSA server has announced
end;

cmiServerInitialized:

begin
// A WLM or L3SA server has announced and is completely ini-
// tialized (IntVal = 1) or it has been quit and is uninitia-
// lized (IntvVal = 0) that way

end;

end;
CriticalSection.Release;
end; // CallbackProc.

WaitForWLMEvent, WaitForWLMEventEx

The WaitForWLMEvent/Ex functions are called to receive any measurement results and WLM state
changing information. These functions return if a new measurement result is available or any of the
Wavelength Meters' states has changed.

long WaitForWLMEvent (long &Mode, long &IntVal, double &DblVal)
long WaitForWLMEventEx (long &Ver, long &Mode, long &IntVal, double &DblVal,
long &Resl)
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Parameters

Ver, Mode, IntVal, DblVal, Resl
These parameters act identically to that described in the CallbackProc procedure above.

Return Values
These functions return 1 if they have received measurement or state changing information and there
still are other results available, 2 if they have received measurement or state changing information
and there are no additional results available at the moment, -1 if the timeout interval specified with the
call to Tnstantiate has elapsed, 0 if the mechanism has been removed or not been installed
before and -2 if they have received an unknown event or an error has occurred.

Remarks
If installed, these functions only return if a new measurement result is available, a Wavelength
Meters' state has changed (please see the description of the CallbackProc/Ex procedure) or the
specified timeout interval has elapsed.

The functionality of these functions has to be installed with a call to Instantiate. Please look at
Instantiate to see how.

To not affect the flow of your application, it is recommended to use these functions inside a self
created secondary thread. Otherwise a large timeout interval might cause your application to be
unresponsive to user actions during this interval. Similar to the usage of the CallbackProc/Ex
procedures, the easiest way is to just leave these functions' calling threads collect the received data
and loop. The main thread or another one then can work with the data where it just has to
synchronize accesses to the collected data.

These functions are useful for development languages that are not able to deal with function pointers.
Another way to get the data without wasting processor time is to install a callback procedure instead
of using this function. For this purpose please have a look at the CallbackProc/Ex procedure
above.

GetWLMVersion

The GetiWlMVersion function returns the Wavelength Meter or Laser Spectrum Analyser version.
long GetWLMVersion (long Ver)

Parameters

Ver
Specifies the version information detail, 0 means the Wavelength Meter type (can be 5 to 8) or
Laser Spectrum Analyser type (always 5), 1 addresses the version number, 2 the revision number
of the software, and 3 a floating software compilation number.

Return Values
If the function succeeds and at least one Wavelength Meter or Laser Spectrum Analyser is active the
function returns the requested version information detail of the Wavelength Meter, else
ErrWlmMissing.

GetWLMIndex

The GetWLMIndex function returns the Wavelength Meters' or Laser Spectrum Analysers’ handling index
number.

long GetWLMIndex (long Ver)
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Parameters

Ver
Specifies the WLM/LSA version number (version information detail 1, see GetWLMVersion).

Return Values
If the function succeeds and at least one Wavelength Meter or Laser Spectrum Analyser is active the
function returns the dll internal handling number of the specified Wavelength Meter/Laser Spectrum
Analyser, else ExrrillmMissing.

GetWLMCount

The GetWLMCount function returns the count of started Wavelength Meter and Laser Spectrum Analyser
server applications.

long GetWLMCount (long V)

Parameters

v
Reserved for future use and should be zero.

Return Values
The function returns the count of different active Wavelength Meter and Laser Spectrum Analyser
server applications (while it is not possible to start the same server twice).

PresetWLMIndex

The PresetWLMIndex function sets the active dll-internal server handling index.
long PresetWLMIndex (long Ver)

Parameters

Ver
Specifies the dll-internal handling index or the corresponding Wavelength Meter or Laser
Spectrum Analyser version information detail 1 (see GetWLMVe rsion).

Return Values
If the function succeeds and at least one Wavelength Meter or Laser Spectrum Analyser is active the
function returns the dll-internal handling index of the specified Device, else ErriwlmMissing.

Remarks
If you are using more than one Wavelength Meter and/or Laser Spectrum Analyser at a time, it is
required to preset the WLM/LSA handling index to access the correct device with any of the functions
that try to obtain data from or set states of a Wavelength Meter or Laser Spectrum Analyser server
instance. This setting is consistent between other calls, so this function only needs to be called again
when you want to change the WLM or LSA to access to or if another new server has been started
inbetween.

The Ver parameter can manage both, the handling index as well as the Wavelength Meter/Laser
Spectrum Analyser version detail 1. Their ranges can't overlap.

GetChannelsCount

The GetChannelsCount function returns the count of measurement channels the specific Wavelength
Meter or Laser Spectrum Analyser possesses.
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long GetChannelsCount (long C)

Parameters

c
Reserved for future use and should be zero.

Return Values
The function returns the count of channels that can measure, calculate and return wavelength. These
can be single or a number of switch channels on the front and rear entry (if any), as well as the
second pulse channel in double pulse versions. An also available channel of a possibly builtin neon
lamp is not considered with this function since it does not measure a wavelength.

4.1.2.2 Measurement result access functions

GetFrequency, GetFrequency2, GetWavelength, GetWavelength2
The GetFrequency and GetWavelength functions return the main results of the measurement.

double GetFrequency (double F)
double GetFrequency?2 (double F2)
double GetWavelength (double WL)
double GetWavelength2 (double WL2)

Parameters (

F, F2, WL, WL2 |
Reserved for future use and should be left zero. '

Return Values
The functions return the same values as GetFrequencylum and Getiia velengthiNum do.

Remarks
For Wavelength Meters with multi channel switch or double pulse option (MLC) these functions are
obsolete and should be replaced by GetFregquencyNum and GetWavelengthNum in your code.
The following pairs are equivalent:

GetWavelength (0) ; and GetWavelengthNum(l, 0);
GetWavelength?Z (0) ;and GetWavelengthNum (2, 0);
GetFrequency (0) ; and GetFrequencyNum(il, 0);
GetFrequency2 (0) ; and GetFrequencyNum(2, 0);

The GetFrequencyNum and GetWavelengthNum functions return the main results of the measurement
of a specified signal.

double GetFrequencyNum(long num, double F)
double GetWavelengthNum(long num, double WL)

Parameters

num

Indicates the signal number (1 to 8) in case of a WLM with multi channel switch or with double
pulse option (MLC). For WLM's without these options 1 should be overhanded.

F, WL
Reserved for future use and should be left zero.
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Return Values
If the function succeeds and the Wavelength Meter is active, the function returns the last measured
frequency value in THz or wavelength in nm, else one of the following error values:

ErrNoValue: If the dll is instantiated with return mode = 1 and you yet have
requested the latest measured value, the functions return Erriovalue.

ErrNoSignal: The Wavelength Meter has not detected any signal.

ErrBadSignal: The Wavelength Meter has not detected a calculatable signal.
ErrLowSignal: The signal is too small to be calculated properly.

ErrBigSignal: The signal is too large to be calculated properly, this can happen if the

amplitude of the signal is electronically cut caused by stack overflow.
ErrNoPulse: The detected signal could not be divided into separated pulses.
ErrWlmMissing: The Wavelength Meter is not active.

ErrNotAvailable: This called function is not available for this version of Wavelength
Meter.

GetCalWavelength

The GetCalWavelength function returns the measurement result of the calibration laser before and
after calibration.

double GetCalWavelength (long ba, double WL)

Parameters

ba
Used with ba = 0 the result of the calibraton laser before the last calibration is returned. With
pa = 1 the result of the same signal is retuned concerning the calibration effect.

F, WL
Reserved for future use and should be left zero.

Return Values
If the function succeeds and the Wavelength Meter has calibrated at least once before, the function
returns the last measured wavelength of the calibration laser before or after calibration in [nm], else
one of the error values described in the ‘Return Values’ section of the GetlWavelengthNum function
above.

GetLinewidth

The GetLinewidth function returns the calculated linewidth (FWHM) in various units of measurement.
This function only works with "R"- or "L"-versions that are able to calculate the linewidth.

double GetLinewidth (long Index, double LW)

Parameters

Index
Determines the unit of measurement to be returned. The following values are possible:
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cReturnWavelengthVac: Linewidth in [nm] corresponding to the vacuum wavelength.
cReturnWavelengthAir: Linewidth in [nm] corresponding to the wavelength in air.
cReturnFrequency: Linewidth in [THz] corresponding to the vacuum frequency.
cReturnWavenumber: Linewidth in [cm™] corresponding to the vacuum wavenumber.

cReturnPhotonEnergy: Linewidth in [eV] corresponding to the photon energy.

W
Reserved for future use.

Return Values
If the function succeeds and the Wavelength Meter is active the function returns the linewidth in a unit
of measurement depending on the Index parameter and with the accuracy displayed on the server
surface, else one of the error values described in the GetWavelength/GetFrequency-functions.

GetDistance

The GetDistance function returns the resolved distance between the two main lines. This functionality
is available for multimode resolvers only.

double GetDistance (double D)

Parameters

D
Reserved for future use and should be left zero.

Return Values
The function returns the distance between the two main lines if the Wavelength Meter is in analysis
mode.

GetTemperature

The GetTemperature function returns the temperature inside the optical unit.

double GetTemperature (double T)

Parameters

i
Reserved for future use.

Return Values
If the function succeeds and the Wavelength Meter is active the function returns the temperature (in
“Celsius) inside the optical unit with a precision of three digits, else one of the following values:

ErrTempNotMeasured: Starting value. The device has still not measured the
g .
temperature until now.

ErrTempNotAvailable:  This device does not support measuring the temperature. The
optical unit does not consist of a temperature sensor.

ErrTempWlMMissing: The Wavelength Meter server instance meanwhile has been
terminated.
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GetPressure
The GetrPressure function returns the pressure inside the optical unit or of an externally preset pressure
mode.

double GetPressure (double P)

Parameters

P
Reserved for future use.

Return Values
If the function succeeds and the Wavelength Meter is active the function returns the pressure (in
mbar) of the preset pressure mode (either the possibly builtin sensor or one of two external modes),
else one of the following values:

ErrTempNotMeasured: Starting value. The device has still not measured the pressure
until now.

ErrTempNotAvailable:  This device has no builtin pressure sensor and no external
pressure mode was set via SetPressure.

ErrTempWLMMissing: The Wavelength Meter server instance meanwhile has been
terminated.

Remarks
Not every Wavelength Meter consists of a builtin pressure sensor. If but there is a pressure sensor or
a pressure value is given (via setPressure) by an external sensor, the software can consider the
pressure to align the wavelength reading. Devices without builtin sensor don't possess pressure
compensation factors ex works. If needed, you can activate an external pressure mode, route the
current pressure to the software (see SetPressure), record measurements (Itr files) of stable
signals and with varying pressure (100 mbar at least) and let us calculate and implement the required
parameters into your software.

SetPressure

The setPressure function activates a specific pressure mode and sets the pressure of an external
pressure mode.

long SetPressure(long Mode, double P)

Parameters

Mode
Can be used to preset a specific pressure mode: Mode = -1 activates the builtin sensor mode
(also if this sensor is physically not available), Mode = -2 activates the external sensor mode 1
and Mode = -3 the external sensor mode 2. Always only one pressure mode can be active and the
mode can be changed only in non measurement mode. P will be ignored on calls changing the
active pressure mode.
It also can be used to specify the pressure mode on setting the pressure ® of an external pressure
mode: 2 specifies the external pressure mode 1 and 3 means the external pressure mode 2. If a
pressure F is to be set, the specific pressure mode needs to be specified. If a pressure is set this
way with a pressure mode that is not active, the value is accepted and stored in the software (as
well as in recorded files) but not used for wavelength calculation since it doesn't belong to the
currently active pressure mode.
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The pressure in mbar for one of the external pressure modes. P only can be within 10 and
1200 mbar and it is ignored if Mode is not 2 or 3.

Return Values

This function returns one of the values described in "Error values of s=+...-functions" below.

Remarks

Using this function one can (e.g. for devices without builtin pressure sensor) activate the internal or
an external pressure mode, and, once an external mode activated, route a pressure to the
Wavelength Meter server software.

Not every Wavelength Meter consists of a builtin pressure sensor. If but there is a pressure sensor or
a pressure value is given (via SetPressure) by an external sensor, the software can consider the
pressure to align the wavelength reading. Devices without builtin sensor don't possess pressure
compensation factors ex works. If needed, you can record measurements (ltr files) of stable signals
and with varying pressure (100 mbar at least) and let us calculate and implement the required
parameters into your software.

There are three possible modes, one builtin sensor mode and two for external sensors, just only one
maode can be active at a time. Ex works the internal sensor mode is preset (also if there's no sensor
built in).

If a pressure is set with a pressure mode that is not active, the value is accepted and stored in the
software (as well as in recorded files) but not used for wavelength calculation since it doesn't belong
to the currently active pressure mode. Additionally, the pressure is accepted and shown in the status
bar of the graphical user interface, but will not be used either if the last calibration was performed
without pressure value (resp. sensor). So, one first needs to activate a specific pressure mode, hand
over the belonging pressure, calibrate (just once, not each time), and from that time the
measurement is performed with pressure consideration. Also, vice versa, if the last calibration was
performed with pressure sensor, the measurement but later without, the calibration pressure simply is
ignored. Once calibrated using a special pressure sensor, all following measurements should be
performed using the same sensor.

The GetDeviationSignal function returns the analog voltage output of the DAC channel 1 in
Wavelength Meter versions with Deviation output or PID regulation function.

double GetDeviationSignal (double DS)

Parameters

DS
Reserved for future use and should be left zero.

Return Values

The function returns the last exported analog voltage of the DAC channel 1 in [mV].

Remarks

For Wavelength Meters with more than one DAC channel this function is obsolete and should be
replaced by GetDeviationSignalNum in your code.
The following calls but still are equivalent:

GetDeviationSignal (0) ; and GetDeviationSignalNum({l, Q);
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SetDeviationSignal
The setDeviationSignal function raises an analog voltage output at DAC channel 1 in Wavelength
Meter versions with Deviation output or PID regulation function.

long SetDeviationSignal (double DS)

Parameters

DS
The voltage to put out in [mV].

Return Values
For return-information, please look at "Error values of set...-functions".

Remarks
Using this function you can control the analog output in non-regulation mode by yourself. Principally
you can create your own regulation mechanism this way.

For Wavelength Meters with more than one DAC channel this function is obsolete and should be
replaced by SetDeviationSignallNum in your code.
The following calls but still are equivalent:

SetDeviationSignal (V) ; and SetDeviationSignalNum(l, V);

GetDeviationSignalNum
The GetDeviationSignalNum function returns the analog output voltage of a specified DAC channel in
Wavelength Meter versions with Deviation output or PID regulation function.

double GetDeviationSignalNum(long Num, double DS)

Parameters
Num
The DAC output channel number, Must be set to 1 for devices with only one DAC channel.
DS
Reserved for future use and should be left zero.

Return Values
The function returns the last exported analog voltage of the belonging DAC channel in [mV].

SetDeviationSignalNum

The setbDeviationSignalNum function returns the analog output voltage of a specified DAC channel in
Wavelength Meter versions with Deviation output or PID regulation function.

double SetDewviationSignalNum(long Num, double DS)

Parameters
Num

The DAC output channel number. Must be set to 1 for devices with only one DAC channel.

DS
The voltage in [mV] to put out.
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Return Values
For return-information, please look at "Error vaiues of Set...-functions".

Remarks
Using this function you can control the analog output in non-regulation mode by yourself. Principally
you can create your own regulation mechanism this way using the builtin DAC channels.

The GetAnalogIn function returns the external analog voltage input to the ADC of the Wavelength
Meter.

double GetAnalogIn (double AT)

Parameters

AT
Reserved for future use and should be left zero.

Return Values
If the dil is instantiated with return mode = 1 and you yet have requested the latest measured value,
the function returns -1000000, else the function returns the last detected analog voltage in [mV].

GetPowerNum
The GetPowerNum function returns the power of the current measurement shot.
double GetPowerNum(long num, double P)

Parameters

Num

Indicates the signal number (1 to 8) in case of a WLM with multi channel switch or with double
pulse option (MLC). For WLM's without these options 1 should be overhanded.

Reserved for future use and should be left zero.

Return Values
If the function succeeds and the Wavelength Meter is active, the function returns the power of the last
measured cw or quasi cw signal in yW or the energy in pJ in case of pulse mode measurements,
else one of the following error values:

ErrNoValue: If the dll is instantiated with return mode = 1 and you yet have
requested the latest measured value, the functions return ErrNovalue.

ErrNoSignal: The Wavelength Meter has not detected any signal.

ErrBadSignal: The Wavelength Meter has not detected a calculatable signal.
ErrlLowSignal: The signal is too small to be calculated properly.

ErrBigSignal: The signal is too large to be calculated properly, this can happen if the

amplitude of the signal is saturated.

ErrNoPulse: No pulse was detected or the detected signal could not be divided into
separaied pulses.

ErrWlmMissing: The Wavelength Meter server is not active or no cannection is possible.
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72 User Manual Wavelength Meter WS/5 IR AC

ErrNothAvailable: This called function or the specified channel or array index is not
available for this Wavelength Meter version.

Remarks
The device basically cannot measure the absolute power or energy. So, the power needs to be
calibrated beforehand to convert the relative measurements into absolute values. The power
calibration can be performed via menu "Operation | Calibration | Power calibration ...".

The measured power represents the power entering the device behind the output of the coupling
fiber. Any losses caused by the fiber or by the collimation efficiency into the fiber can not be
considered.

GetAmplitudeNum
The GetamplitudeNum function returns the extremum points of the interferometer pattern, the absolute
minimum and maximum as well as the fringes average amplitudes.

long GetAmplitudeNum(long Num, long Index, long A)

Parameters

Num
The signal channel number in versions with multichannel switch option or 2" input channel. In
versions without different channels use 1 only.

Index
Specifies the result meaning of request. Devices with two ccd arrays export two different result
values, one for each ccd array. With devices with one ccd array (and one display chart) only,
always use cMin1, cMax1 or cAvg1 here. Following Index values are available:

cMinl/2: The absolute minimum of the specified interference pattern.
cMaxl1/2: The absoulte maximum of the specified interference pattern.
chvgl/2: The average height of the fringes of the specified interference pattern.

Reserved for future use.

Return Values
If the function succeeds and the Wavelength Meter is active it returns the corresponding extremum
values of the interferometer patterns, else an error indication. For return-information, please look at
"Error values of set...-functions".

The GetMin...MaxPeak functions return the extremum points of the interferometer pattern of channel
number 1. These functions principally are obsolete and included for backward compatibility only.

long GetMinPeak (long Ml)
long GetMaxPeak (long X1)
long GetMinPeak2 (long M2)
long GetMaxPeak2 (long X2)
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Parameters

M1, X1, M2, X2
Without meaning, simply use 0.

Return Values .
If the functions succeed and the Wavelength Meter is active the functions return the corresponding
extremum values of the interferometer patterns, else 0.

Remarks
These functions principaily are obsolete and included for backward compatibility only. They can be
replaced by using GetAmplitudeNum. The following calls but still are equivalent:

GetMinPeak (0) ; and GetAmplitudelNum

(1, cMinl, 0);
GetMaxPeak (0) ; and GetAmplitudelum (

(

(

1, cMaxl, 0);
1, eMin2, Q);
1, cMax2, 0);

GetMinPeak2 (0); and GetAmplitudeNum
GetMaxPeak2 (0); and GetZmplitudeNum

The GetrvgPeak functions return the average amplitude of the interferometer pattern. These functions
principally are obsolete and included for backward compatibility only.

long GetAvgPeak (long Al)
long GetAvgPeak2 (long A2)

Parameters

Al A2
Without meaning, simply use 0.

Return Values
If the functions succeed, the Wavelength Meter is active and the average is enabled using the
SetAvgPeak function, the functions return the corresponding average amplitude values of the
interferometer patterns. If the Wavelength Meter is not active they return ExrrWLMMissing and if the
average is not enabled using setAvgPeak in USB1.1 versions they return ErrNotAvailable.

Remarks
Devices with two ccd arrays export two different average values, one for each ccd array, the second
one can be obtained with GetAvgPeak?2.

To calculate this average value, the interferometer raw data always needs to be transferred to the
computer. In special cases this might lead to a slower repetition rate than with the fastest possible
settings, especially for slow interfaces like USB1.1. To provide the maximum speed for usual
measurements, this average calculation (and the raw data transfer) is disabled by default with
USB1.1 devices. To enable the amplitude average please use the setAvgPeak function. USB2
devices export the average always.

These functions principally are obsolete and included for backward compatibility only. They can be
replaced by using Get2mplitudeNum. The following calls but still are equivalent:

GetAvgPeak (0) ; and GetAmplitudeNum(l, cavgl, 0);
GetAvgPeak? (0); and GetAmplitudeNum(l, chvg?, 0

SetAvgPeak

The setrvgPeak function dis-/ or enables the calculation and export of the interference pattern
amplitude average.
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long SetAvgPeak (long AP)

Parameters

AP
Use 1 to enable the average calculation and export and 0 to disable it.

Return Values :
For return-information, please look at "Error values of Set...-functions".

Remarks
To calculate the interference pattern average amplitude, the interferometer raw data always needs to
be transferred to the computer. In special cases this might lead to a slower repetition rate than with
the fastest possible settings, especially for slow interfaces like USB1.1. To provide the maximum
speed for usual measurements, the average calculation (and the raw data transfer) is disabled by
default with USB1.1 devices. To enable the amplitude average please use this function. To obtain the
average value then please use the GetAmplitudeNum function or use the CallbackProc method
with the cmiPatternivgl...8 constants.

GetExternallnput
The GetExternalInput function returns data that previously has been transferred to the Wavelength

Meter, either directly or from recorded files.

double GetExternallInput (long Index, double I)

Parameters

Index
Specifies the Index of the data as it was previously set. Possible values are 1 to 64.

Reserved for future use.

Return Values
If the function succeeds, the Wavelength Meter is active and a value was previously set for the given
Index, this value is returned with double precision. Otherwise -1e100 is returned.

SetExternallnput
The SetExternallInput function transfers up to 64 external values to the Wavelength Meter server that
can later be fetched synchronized with the measurements, on replaying recorded files for instance.

long SetExternallInput(long Index, double I)

Parameters

Index

Specifies the Index of the data as it was previously set. Up to 64 registers are available that can
be addressed by Index directly (1 based).

The value to transfer (double precision floating point value). It should neither be NaN nor -1e100.
If you want to store integer values please convert them to double beforehand.

Return Values
For return-information, please look at "Error values of set...-functions".
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