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GENERAL INFORMATION

OVP (OPUS Validation Program) is part of the OPUS software and allows the valida-
tion! of an instrument or a certain instrument configuration by performing the following
tests: OQ (Operational Qualification) and PQ (Performance Qualification).

In the course of the OQ test, OVP performs a number of tests (listed below) to ensure
that the instrument meets the factory-defined performance specifications. By default,
the first OQ test is performed by Bruker at the factory in the course of the acceptance
test. In case of a non-validated instrument, it is recommended to repeat the OQ test
after the reinstallation of the instrument or the replacement of an optical component
(e.g. laser) that may influence the instrument performance. In case of a validated instru-
ment, the OQ test needs to be repeated - in addition to the above mentioned cases -
when the defined validity period of the OQ test is over. For the instrument system
'"HYPERION coupled to a spectrometer’2, the OQ test includes the following tests:

* Resolution test
* Sensitivity test
* Wavenumber accuracy test

* Photometric accuracy testd (for test channel configuration HYPERION with ATR
objective only)

A passed and valid OQ test is the precondition for a PQ test. In the course of the PQ
test, OVP performs a number of tests (listed below) to ensure that the instrument sys-
tem consistently performs according to the specifications appropriate for its routine use.
The time interval for repeating the PQ test depends on whether you work with a vali-
dated or non-validated system. In case of a validated system, it is highly recommended
to repeat the PQ test every day for the test channel(s) you intended to use before you
start with your measurements. In case of a non-validated system, you can specify a
longer time interval (e.g. every 7 days). For the instrument system '"HYPERION coupled
to a spectrometer’, the PQ test includes the following tests:

* Signal-to-noise-test

* Deviation from 100% line test

* Interferometer peak amplitude test
* Energy distribution test

* lce band test

e X-axis frequency calibration test

1. Validating an instrument system means to produce documented evidence that the instrument system
meets its specifications.

2. The HYPERION microscope can be coupled to Bruker spectrometers of the TENSOR and VERTEX
series, for example.

3. This test verifies the absorbance accuracy.
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GENERAL INFORMATION

For the instrument system '"HYPERION coupled to a spectrometer’, there are three pos-
sible test channels that can be validated using OVP:

* HYPERION microscope in transmission mode (and 15x objective)
* HYPERION microscope in reflection mode (and 15x objective)
* HYPERION microscope with ATR 20x objective

The PQ and OQ test procedures for these test channels are described in detail in the
following chapters.

Note: The description is valid only for OPUS version 6.

Depending on which test channel(s) you intended to validate, each test channel must
be set up separately and the OVP tests have to be performed for each test channel.

Note: Until now, the test channels for the transmission and the reflection
mode can only be validated in conjunction with the 15x objective. For
objectives with another magnification, the OVP tests are not yet
available.

Before starting the OVP tests for the test channels listed above, make sure that for the
spectrometer alone (by default for the test channel Sample Compartment of the spec-
trometer in question) the OVP tests have already been performed and passed.

For the OVP tests, the MCT detector needs to be cooled down at its operating tempera-
ture. After having cooled the MCT detector by filling in liquid nitrogen, wait about 20
minutes before starting the OVP tests.

The OQ test and the PQ test cannot be run automatically but require the intervention by
the user, more precisely, the user needs to prepare the microscope for the OVP tests.
For each test channel (transmittance, reflectance and ATR objective) the preparation
procedure is different. See the corresponding sections of the following chapters.

In case you replace the PC, ensure that the previously measured data do not get lost. It
is of crucial importance that you back up these data already in the run-up to the PC
replacement. These data are stored in the following two files: userdata.mdb and user-
settings.mdb. You will find them on your PC hard disk (OPUS path\ Validatiom\DATA-
BASE\<Instrument Type'>).

In case you cannot measure the laser wavenumber (LWN) because your microscope
cannot be purged and the air humidity level at your site is too high for the LWN mea-
surement to be successful, OVP uses the last LWN setting.

For more detailed information about OVP, refer to the OPUS Reference Manual.

1.

Instrument Type - e.g. Tensor 37
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TEST PROCEDURE FOR TRANSMISSION

Preparing the Microscope in Transmittance for the PQ
Test

* Place the 15x objective and the 15x condenser in the beam path.

* Make sure that the beam path is not obstructed, for example, by a polarizer, a
sample or the knife-edge aperture (i.e. the knife-edge aperture has to be open).

e Set the microscope to the transmission mode and the viewing (VIS) mode by
pressing the corresponding buttons on the microscope control panel. (See the
HYPERION User Manual.)

* Swing in the transmission alignment aperture. (This aperture is located behind the
condenser. See figure 1.)

15x Objective

Micrometer Screw
Note: In this figure, the
second micrometer

screw is hidden. 15x Condenser

Transmission Condenser Focus
Alignment Knob
Aperture Note: In this figure,

the other condenser
focus knob is hidden.

Figure 1: Microscope Setting Control Elements (Left Side View)

* Make sure that the visible light is routed to the binocular.

*  While looking through the binocular, adjust the visible light intensity by turning the
thumb wheel of the visible light intensity control (figure 2) until you get a well-
illuminated image.
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TEST PROCEDURE FOR TRANSMISSION
PQ Test Procedure

Visible Light
Intensity Control

Figure 2: Microscope Setting Control Elements (Right Side View)

* Focus on to the transmission alignment aperture using the condenser focus knobs
(figure 1) until you get a sharp image of the alignment aperture as shown in
figure 3.

* Center the alignment aperture image with the cross hairs as shown in figure 3
using the two micrometer screws at the rear side of the condenser. See figure 1.
(Note: The cross hairs is in the right ocular.)

Figure 3: Image of the Transmission Alignment Aperture (focused and centered)

After having prepared the microscope for the PQ test, it is highly recommended to
check the signal using OPUS before starting the test. To do this, proceed as follows:

* Switch the microscope to the IR mode by pressing the corresponding button on
the microscope control panel.

HYPERION - OVP Test Procedure Guide



TEST PROCEDURE FOR TRANSMISSION
PQ Test Procedure

e Start OPUS and select in the Measure menu the Advanced Measurement
function.

* Load an existing standard experiment file (*.xmp) for transmittance measurements
with the microscope. Then click on the Check Signal tab. See figure 4. (For
detailed information about this dialog window refer to the OPUS Reference
Manual.)

* To find out whether the displayed signal is sufficient, compare the displayed
amplitude value (see figure 4) with the one written down in the form Hyperion MIR
Acceptance Measurements. (You will find this form in the blue ring binder
containing the final test results delivered with the microscope.) Both values should
be more or less the same.

Note: An amplitude value above 32000 counts indicates a detector
oversaturation.

Measurement. El

H Basic| B Advanced | Optic | Acauisiion| FT | Display | Backaround  Check Signal

Amplitude: 24015 Pasition: 59549
(56415.95, -0.9234)

1.00,

Current Amplitude
Value

000 050
R

Scale Display [

<| Scanrange »| 2]

Es
Show i
I Store mode

- -
 nterferoman: e L T TRNTVUIFVTLLVLED

" Spectum 56000 SO500  SS000 50500 60000 BOSO0 61000 1500
" ADC Count

Edit | Cancel Help

Figure 4. Checking the Signal

* |If the signal is OK proceed as described in the following sections.

Note: If you perform the PQ test for the test channel in question for the first
time, proceed with the following section Setting up OVP Test Channel
for the PQ Test in this chapter. In case you have already performed a
PQ test for the test channel in question, proceed with section
Running the PQ Test in this chapter.
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TEST PROCEDURE FOR TRANSMISSION
PQ Test Procedure

Setting up OVP Test Channel for the PQ Test

* Select in the OPUS Validation menu the Setup OVP function. The follow dialog
window opens:

Setup OVP X
OWP Test Channel Setup I 0P Test Selup]
Current Test Channel
IT 2 |HYF‘EHIDN Transmizsion _,l< A
Test Channel Configuration
Source: |M\H L"\
Beamsplitter: |KB, j‘\:
Measurement Charnel: |Hight Exit LI"’:E B
PEEEICT D316-025 [Micioscope
Accessory [D: Hyperion 1000/2000 Transmission 15x Objective
Make sure the measurement channel is prepared far the LM Measure
calibration before you start the measurement LN
. . |l '
Instrument Configuration: |Extama\ Part D 326-02% [Hyperion] d o
Accessar: |Hyperion 100072000 Transmission 15= Objective g' ¢ D
Title far new configuration
| <l —
3 =
Load Image |
Add new configuration <% -
| r
Clear current Configuration ‘
| Save and Exit | Cancel Help |

Figure 5: Setup OVP

In case you set up OVP for the first time, enter a descriptive title for the current configu-
ration (e.g. HYPERION transmission) into the entry field Title for new configuration (E in
figure 5) and click on the Add new configuration button (F in figure 5). Moreover, you
have to specify the installed source, beamsplitter installed in the spectrometer, the mea-
surement channel (i.e. whether the microscope is coupled to the left or right exit port of
the spectrometer) and the detector installed in the microscope (B in figure 5). Then,
select the correct option for the instrument configuration (C in figure 5) and the acces-
sory in question (D in figure 5).

Note: Select only an instrument configuration which is designed for the
HYPERION microscope. Such a configuration option includes
[Hyperion] in its name.

In case you have already set up one or more test channel configurations, you can select
the test channel in question from the Current Test Channel drop-down list (A in
figure 5). In this case, the correct options for Source, Beamsplitter etc. (B in figure 5)
are selected automatically and you need not repeat the measurement of the LWN and
the reference spectra.
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TEST PROCEDURE FOR TRANSMISSION
PQ Test Procedure

Measuring the Laser Wavenumber

In case you perform an OVP setup for the first time or you have replaced the laser or
another optical component you need to measure the laser wavenumber (LWN) by click-
ing in the Measure LWN button. See figure 5. Otherwise, you can leave out this step
and proceed with the following section Setting up the PQ Test Protocol.

Before starting the laser wavenumber measurement, make sure that the microscope is
prepared as described in the above section Preparing the Microscope in Transmittance
for the PQ test.

The result of the laser wavenumber measurement is displayed as follows:

I | WN Calibration §|

\ir) Mo change required
Water Band specified: 1554.353000
Water Band measured: 1554, 359256
Deviation Waker Band: 0.006256
Filter Band specified: 1601.000000

Filter Band measured: 1601.040360
Deviation Filker Band: 0040360

Current L\WH: 15797.213563
Mew LM 15797, 150257

Figure 6: LWN Measurement Result

If the newly computed LWN is inside a certain tolerance range no changes are required.
In this case, proceed by clicking on the OK button.

If the newly computed LWN is outside a certain tolerance range, the window shown in
figure 7 appears. This window allows you to set the newly computed LWN by clicking on
the Yes button.

B | WN Calibration [%|

@ It is REQUIRED ko set new Laser Wavenumber!

Waker Band specified: 1554,353000
Waker Band measured: 1554, 395660
Deviation Water Band: 0.042660
Filker Band specified: 1601 ,000000
Filker Band measured: 1601,120970
Deviation Filker Band: 0,120970

Current LWH: 15797, 714543
Few LW 15797, 280979

Figure 7: Setting the new LWN
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TEST PROCEDURE FOR TRANSMISSION
PQ Test Procedure

Warning: If the measured filter band value is 0.000000 (see figure 8) DO NOT
click on the Yes button because with a LWN based on such a value
the OVP tests will fail! In this case, if you click inadvertently on the
Yes button, the current LWN will get lost irretrievably and with the
new LWN no OVP test will be passed!

A measured filter band value of 0.000000 indicates a microscope problem. In this case
refer to chapter Troubleshooting, section Problem with the LWN Measurement.

I | WN Calibration X

@ It is REQUIRED ko set new Laser Wavenumber!

Water Band specified: 1554, 353000
Waker Band measured; 1553452131
Deviation Water Band: 0,200369
Filter Band specified: 1601000000
Filter Band measured:{0. 000000
Deviation Filker Band: 1601, 000000

Current LWhl: 15797, 714543
Fews LWk 15806,575863

Figure 8: Unacceptable new LWN

If OPUS displays a warning or error message during the LWN measurement refer to
chapter Troubleshooting, section Problems with the LWN Measurement.

Note: For each test channel configuration (transmittance, reflectance and
ATR objective), the laser wavenumber needs to be remeasured in
order to ensure the wavenumber accuracy of the spectral data.

For detailed information about the laser wavenumber measurement refer to the OPUS
Reference Manual.

Setting up the PQ Test Protocol

e Click in the Setup OVP dialog window on the OVP Test Setup tab.

* Activate the Run PQ Test every check box and specify the validity period for the
PQ test (i.e. when the specified validity period is over the PQ test needs to be
repeated). See figure 9.

For a validated system, the recommended time interval for repeating the PQ test is 24
hours. In case of a non-validated system, you can specify a longer time interval (e.g.
every 7 days).

Note: An expired or failed OVP test is indicated by a yellow or red
instrument status lamp in the lower right corner of the OPUS user
interface. Click on this lamp to find out for which test channel an OVP
test has expired or failed.
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TEST PROCEDURE FOR TRANSMISSION

PQ Test Procedure
Setup OVP X
OVP Test Chennel Setp OVP Test Satup |
T2 Right Exit with: MIR. KBr. MCT D316-025 [Microscope]. Hyperion 1000/2000
Transmission 15x Objective #HYPERIOT_03
Test Selection
¥ i P et eveny R re— Y (N
[~ Run 08 Test every [27 [Womhs =]
[ Aun
™ Run
™ fun
™ Run
™ fun
Save and Exit ‘ Cancel ‘ Help ‘

Figure 9: Specifying the Validity Period for the PQ Test

* Then, click on the Setup button. (The warning symbol on this button indicates that
the PQ test protocol needs to be set up and/or the reference spectra, required for
the PQ test, need to be measured.) The following dialog window appears:

OVP - PQ Test Protocol

QWP - PQ Test Protocol Setup |

P Test Protocol Setup for

‘Wertex 70 External Port D326-025 [Hyperion]
Right Exit with: MIR, KBr, MCT D316-025 [Microscope], Hyperion
Hyperion 1000/2000 Transmission 15x Objective

Test Selection

Signal ko Moise

Deviation from 100%: Line
Interferogram Peak Amplitude
Energy Distribution

Ice Band Test

Iv¥ #-fxis Frequency Calibration Test

—
Reference spectra not yet measured
Measure Reference
A Spertra Extract Reference Spectra ‘

OF | Cancel | | Help |

Figure 10: Setting up the PQ Test Protocol

Note: All tests available for this particular test channel are automatically
selected. It is recommended to use this default setting. Only in
exceptional cases, you should deactivate a test of the PQ test
protocol.
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TEST PROCEDURE FOR TRANSMISSION
PQ Test Procedure

A warning symbol on the Measure Reference Spectra button indicates that reference
spectra need to be measured. See figure 10. The cases, in which new reference spec-
tra need to be measured, are listed in the following section.

* |f a reference spectra measurement is not required click on the OK button and
proceed with the PQ test as described in the section Running a PQ Test.
Otherwise, you need to measure the reference spectra first. See the following
section.

Measuring Reference Spectra

The measurement of the reference spectra is only required in the following cases:
e after the installation of the instrument,
e after a major repair,

» after the replacement of an optical component (e.g. HeNe laser, source,
beamsplitter, detector) or

e after the evacuation of the MCT detector.

The necessity for a reference spectra measurement is indicated by a warning symbol
on the Measure Reference Spectra button. (See figure 10.) Otherwise, you can leave
out this step, click in the Setup OVP window on the Save and Exit button (see figure 5)
and proceed with the section Running the PQ Test.

For the reference spectra measurement, proceed as follows:

* Before starting the reference spectra measurement, make sure that the
microscope is prepared as described in the above section Preparing the
Microscope in Transmittance for the PQ Test. Check whether the microscope is
set to the transmission mode. Additionally, you need to press the IR button on the
microscope control panel.

e (Click on the Measure Reference Spectra button.
e After the measurement is finished, click on the OK button.

* Then, click in the Setup OVP window (figure 5) on the Save and Exit button.

Running the PQ Test

* Either select in the OPUS Validation menu the Run OVP Tests function OR click
on the instrument status lamp in the lower right corner of the OPUS user interface.
In the latter case, the Instrument Status dialog window opens. Click on the icon of
the test channel HYPERION in Transmittance Mode. See figure 11.

10

HYPERION - OVP Test Procedure Guide



TEST PROCEDURE FOR TRANSMISSION

PQ Test Procedure
Instrument Status E|
Ly ""’f“"" -y Icon for the test chan-
E nel HYPERION in
A Transmittance mode;
PASSED PASSED | PASSED (For this channel, the

validity period of an
OVP has expired.)

Send mails
Send Report I Daiy

_ | [ On emar
AT #dd Last Data

Figure 11: Instrument Status Dialog

As a result, the OVP Measurement Dialog opens. See figure 12.

OVP Measurement Dialog f‘>_<|

IT 2; Wertex 70 External Port D326-025 [Hyperion]

Hyperion 10002000 Transmission 15x Objective
@ PQ Test

Energy Test

Signal ko Moise Test

100% Line Test

Interferogram Peak Test

Ice Band Test

Wavenumber Accuracy Test

Test nok yetrun

[~ Run O Test Test expires in: 359 days, 21 Hours, 35 Minutes

User Camment

[ Print Report automatically [¥ Show Report automatically

Run Tests | Cancel Help

Figure 12: Starting the PQ Test

Note: Depending on the way you have opened this dialog, it looks slightly

different. If you have opened this dialog via the OPUS Validation
menu you have to select the test channel in question in the drop-
down list IT n (with n being the number of the corresponding test
channel you have set up). Whereas, if you have opened the OVP
Measurement dialog by clicking on the corresponding icon in the
Instrument Status dialog, the correct test channel is displayed
automatically so that you need not select it.

HYPERION - OVP Test Procedure Guide 11



TEST PROCEDURE FOR TRANSMISSION
PQ Test Procedure

Activate the Run PQ Test check box.

Decide whether you want the PQ test report either been printed automatically after
or shown automatically or both by activating the corresponding check box(es).

Click on the Run Tests button.

Thereupon, the message window shown in figure 13 appears reminding you to
check whether the microscope is prepared as described in the above section
Preparing the Microscope in Transmittance for the PQ Test.

Prepare for test meazurements: zelect the 15 objective and condensar,
enzure that the beampath is not obstructed [Paolarizer, Knite Edge Aperture],
switch bo 'Transmizsion'. Pivot the "ransmizsion alignment aperture' [located
behind the condenzor] into the beam and focus the condensor by the
condensar focus knobs. Then center the aperture image on the crozshair in
the acular by the use of the micrometer screws [rear of condenser]. Do not
farget to remaowve the "'ransmiszion alignement aperture" after the test
meazurements are finished. Continue if ready.

Click on "Continue' ta proceed with the Test

| Conhinue I

Figure 13: OPUS Reminder Message

When the microscope is ready for the test, click on the Continue button to proceed
with the PQ test.

If the warning message shown in figure 14 appears, it is highly recommended to
check whether the current water vapor spectrum ((with spectrum file name, for
example: PQ_Tensor_37_External_Port_D316-025_Hyperion_Frequency.1) is
OK. You will find the spectrum in the following directory: OPUS path\VALIDATION
\Data \YYYYMMDD\HHMMSS?. (For information about the file name of the test
spectra refer to the OPUS Reference Manual.)

If the band at 1554cm™ of your water vapor spectrum differs from the one shown in
figure 73 (appendix A) you have to take appropriate steps (e.g. purging) in order to
decrease the water vapor concentration in the instrument. (An example of a water vapor
spectrum indicating the need for purging is shown in figure 74, appendix A.) If your
water vapor spectrum is OK you can ignore this warning message. (Note: This mes-

sage will disappear automatically after one minute.)

1. The name of this subdirectory is the current date with Y = year, M = month and D = day.
2. The name of this subdirectory is the current time with H = hour, M = minute and S = second.

12
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TEST PROCEDURE FOR TRANSMISSION
PQ Test Procedure

WaRMNIMG!
There was a problem with the W ater Band verification.
Pleaze check the ‘w ater VVapar Spectrum ta verify that the YWater Vapor
concentration iz sufficient!
Thig warning will automatically disappear after one minute,

Time remaining:  00:00:15

| Cantirle |

Figure 14: Warning Message regarding the Water Vapor Concentration

Note: After the PQ test is completed, do not forget to swing the
transmission alignment aperture out of the beam path again.

PQ Test Results

The PQ test protocol is stored as pdf file in the directory OPUS Path/VALIDATION/
REPORTS.

Note: For the display of the report make sure that the Adobe Acrobat
Reader is installed on your computer. This program is available on
the OPUS installation CD.

Depending on your settings in the OVP Measurement Dialog window (figure 12), the
test report is displayed and/or printed automatically immediately after the PQ test.
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PQ Test Procedure

Acrobat Reader - [PQ_Test_Protocol Vertex 70 _External Port_D326-025  Hyperion_ 20060B10_153746.pdf]

Tl Edt Document Tools Yiew Window Help -8 x

ERS®- 4B-E 44 pr b 4 ME-T
@hex - @ | QOEEE G-

3
OVP - PQ Test Protocol e |
: - est Frotoco 3
Company: BRUKER OFTIK GMBH
E Operator Default
5 Instrument Type Verlex 70 Exlernal Port D326-025 [Hyperion]
QOptics Configuration: Right Exit with: MIR, KBr, MCT D316-025 [Microscope]
Accessory Hyperion 1000/2000 Transmission 15x Objective
Instrument Serial Number: 2004185
Instrument Firmw are Version 1.440 Jul 14 2005
OPUS/DB Version: 20060808 /6.0
Overall Test Result PASS
Test expires: 2006/08/11 15:37:46
Test Date/Time: 2006/08/10 15:37:46
Test Spectra Path: C:\Program Files\Opus_6_485\Validation'\Data\200608 101153746
Comment:
Signal to Noise Test v’
Minimum Signal to Noise Limit: 1000 Signal to Noise measured: 2825
100% Line Test v
Maximum 100% Line Deviation: 2.0 Measured 100% Line Deviation: 0.80
Interferogram Peak Test v/
Minimum Amplitude[%] : 70 Measured Amplitude [%]: 99.9
Energy Test v
Maximum allowed Value: 30 Measured Value: 0.1
Ice Band Test \/ .
] M 4] 10t5 » M G27x116IN O = M J

Figure 15: PQ Test Protocol

A passed test is indicated by a green check mark and a failed test by a red cross.

If one or more tests of the PQ test protocol failed, refer to chapter Troubleshooting.

14
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TEST PROCEDURE FOR TRANSMISSION
OQ Test Procedure

OQ TEST PROCEDURE

Preparing the Microscope in Transmittance for the 0OQ
test

Prepare the microscope as described in the above section PQ Test Procedure, subsec-
tion Preparing the Microscope in Transmittance for the PQ Test. The preparation proce-
dure is identical for both OVP tests.

Setting up the OVP Test Channel for the OQ Test

Set up the OVP test channel as described in the above section PQ Test Procedure,
subsection Setting up OVP Test Channel for the PQ Test. The procedure for setting up
the OVP test channel is identical for both OVP tests.

Measuring the Laser Wavenumber

In case you perform the OQ test for the first time or you have replaced the laser or
another optical component, you need to measure the laser wavenumber (LWN). See
section PQ Test Procedure, subsection Measuring the Laser Wavenumber. Otherwise,
you can leave out this step and proceed with the following subsection Setting up the OQ
Test Protocol.

Setting up the OQ Test Protocol

e Click in the Setup OVP dialog window on the OVP Test Setup tab.
* Activate the Run OQ Test every check box.

In case you work with a validated system, specify the validity period for the OQ test (i.e.
when the specified validity period is over the OQ test needs to be repeated). See
figure 9. It is recommended to use the default setting (12 month).

In case of a non-validated instrument, the OQ test needs to be repeated only after the
reinstallation of the instrument or the replacement of an optical component (e.g. laser)
that may influence the instrument performance.

Note: An expired or failed OVP test is indicated by a yellow or red
instrument status lamp in the lower right corner of the OPUS user
interface. Click on this lamp to find out for which test channel an OVP
test has expired or failed.
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Setup OVP 3]
OVF Test Charnnel Setup. /1 VP Test Setup |

1T 2: Right Exit with: MIR, KB, MCT D316-026 [Micioscope]. Hyperion 1000/2000
Transmission 15« Objective #HYPERIDT_03

Test Selection

¥ RunPQ Test every 24 Hours = A Setup
v Fun 00 Test even: 12 [Manths - A Selup

I~ Fun

I~ Run

I~ Run

I~ Run

I~ Run

Save and Exit | Cancel | Help |

Figure 16: Specifying the Validity Period for the OQ Test

* Then, click in the Setup button. (The warning symbol on this button indicates that
the OQ test protocol is not yet set up.) The following dialog window appears:

Bruker, 0Q Test Protocol

00 Setup ]

Tests
¥ Resolution Test

v ‘Wavenumber Accuracy Test

-

OF | Cancel | | Help |

Figure 17: Setting up the OQ Test Protocol

All tests available for this particular test channel are automatically selected.

Note: For the OQ test, the HYPERION microscope needs to be purged with
dry air or nitrogen gas (flow rate: 100 to 200 I/hour). If your
microscope is not equipped with this feature, deactivate the
Wavenumber Accuracy Test of the OQ test protocol. See figure 17.

¢ Click on the OK button.

* Then, click on the Save and Exit button.
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OQ Test Procedure

e Either select in the OPUS Validation menu the Run OVP Tests function OR click
on the instrument status lamp in the lower right corner of the OPUS user interface.
In the latter case, the Instrument Status dialog window opens. Click on the icon of
the test channel HYPERION in Transmittance Mode. See figure 18.

Instrument Status

eme—

'I'l'anu iitance Fllen

Icon for the test chan-
nel HYPERION in

a

PASSED ERAIPR PASSED

FRCE

PASSED

Transmittance mode;
(For this channel, the
validity period of an
OVP has expired.)

Send mails
Send Report I Daiy

| Onemor
AT Add Last Data

Figure 18: Instrument Status Dialog

* As aresult, the OVP Measurement Dialog opens. See figure 19.

OVP Measurement Dialog

IT 2 Yertex 70 External Port D326-025 [Hypetion]
Hyperion 1000/2000 Transmission 15x Objective

o O Test
# Resolution Test
@ Sensitivity Test
@ Wavenumber Accuracy Test

[ Run PQ Test Test not wetrun

rd Run Test not yekrun

User Comment

(x)

™ Print Report automatically

Run Tests

v Show Report automatically

Cancel

Help

Figure 19: Starting the OQ Test
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Note: Depending on the way you have opened this dialog, it looks slightly
different. If you have opened this dialog via the OPUS Validation
menu you have to select the test channel in question in the drop-
down list IT n (with n being the number of the corresponding test
channel you have set up). Whereas, if you have opened the OVP
Measurement dialog by clicking on the corresponding icon in the
Instrument Status dialog, the correct test channel is displayed
automatically so that you need not to select it.

Activate the Run OQ Test check box.

Decide whether you want the OQ test report either been printed automatically
after the measurement or only shown automatically or both by activating the
corresponding check box(es).

Click on the Run Tests button.

* Thereupon, the message window shown in figure 20 appears reminding you to
check whether the microscope is prepared as described in section PQ Test
Procedure, subsection Preparing the Microscope in Transmittance for the PQ
Test.

Prepare for test measurements: select the 15x objective and condensor,
ensure that the beampath iz not obstructed [Polarizer, Knife Edge &perture).
awitch to "Transmiszion''. Fivot the “transmizsion alignment aperture (located
behind the condenzor] into the beam and focus the condenzor by the:
condengor focus knobs. Then center the aperture image on the crogsshair in
the acular by the use of the micrometer screws [rear of condenser]. Do not
forget to remove the "transmizzion alignement aperture’’ after the test
meazurements are finished. Continue if ready.

Click on "Continue" to proceed with the Test

Figure 20: OPUS Reminder Message

*  When the microscope is ready for the test, click on the Continue button to proceed
with the OQ test.

* If the warning message shown in figure 21 appears, it is highly recommended to
check whether the current water vapor spectrum (with the following file name, for
example: PQ_Tensor_37_External_Port_D316-025_Hyperion_WnAccuracy.x) is
OK. You will find the spectrum in the following directory:

OPUS path\VALIDATION\Data \YYYYMMDD"HHMMSS?. (For information about
the file name of the test spectra refer to the OPUS Reference Manual.)

1. The name of this subdirectory is the current date with Y = year, M = month and D = day.
2. The name of this subdirectory is the current time with H = hour, M = minute and S = second.
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If the band at 1554cm™" of your water vapor spectrum differs from the one shown in
figure 73 (appendix A) you have to take appropriate steps (e.g. purging) in order to
decrease the water vapor concentration in the instrument. (An example of a water vapor
spectrum indicating the need for purging is shown in figure 74, appendix A.) If your
water vapor spectrum is OK you can ignore this warning message. (Note: This mes-
sage will disappear automatically after one minute.)

R MING]
There wag a problem with the W ater Band verfication.
Flease check the W ater Vapar Spectrum to verify that the “Water ¥apor
cohcentration iz sufficient!
This warning will automatically disappear after one minute.

Time remaining:  00:00:15

| LontinLe |

Figure 21: Warning Message regarding the Water Vapor Concentration

Note: After the OQ test is completed, do not forget to swing the
transmission alignment aperture out of the beam path again.

0Q Test Results

The OQ test protocol with the test results is stored as pdf file in the directory
OPUS Path/VALIDATION/REPORTS.

Note: For the display of the report, make sure that the Adobe Acrobat
Reader is installed on your computer. This program is available on
the OPUS installation CD.

Depending on your settings in the OVP Measurement Dialog window (figure 12), the

test report is displayed and/or printed automatically immediately after the OQ test is fin-
ished.
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Company: BRUKER CFTIK. GNBH
Operator: Default
Instrument Type: Vertex 70 External Fort C326-025 [Hyperion]
Optics Configuration: Right Exit with: MR, KEr, MCT D2318-025 [Mcroscope]
ACcessory: Hyperion 1000/2000 Transmission 15x Objective
Instrument Serial Munber: 2004185
Instrument Firmw are \ersion: 1.440 Jul 14 2005
OPUS/DB Version: 20060808 /6.0
Overall Test Result PASS
Test expires: 2007/08/10 15:56:23
Test DatelTime: 2006/08/10 15:56:23
Test Spectra Path: C\Frogram Fles'\Opus_6_ 4951 alidation\Data\200608 100155623
Cormment:
Resolution Test v
Water Vapor Band: 1554.35
Maximum Resolution: 2.00 Measured Resolution: 1.55
Sensitivity Test v
Measurement Region, Start: 2200.00 cm-1 Measurement Region, End: 2100.00 cm-1
Minimum S/N: 2000 Measured S/N: 2395.71
Wavenumber Accuracy Test v
Expected Band: 1554.353 Measured Band: 1554.361
Maximum Deviation: 0.020 Measured Deviation: 0.008

Figure 22: OPQ Test Protocol

A passed test is indicated by a green check mark and a failed test by a red cross.

If one or more tests of the OQ test protocol failed, refer to chapter Troubleshooting.
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Preparing the Microscope in Reflectance for the PQ Test

Note: Depending on whether you work with a validated or a non-validated
system, the preparation procedure is slightly different because a
validated microscope is equipped by default with a reflection
alignment aperture (figure 26), whereas, a non-validated system is
not. And if your microscope is equipped with the optional automatic
knife-edge aperture, the preparation procedure is different again.

* Place the 15x objective in the beam path.

* Make sure that the beam path is not obstructed, for example, by a polarizer, a
sample or the knife-edge aperture (i.e. the knife-edge aperture has to be open).

* Set the microscope to the reflection mode and the viewing (VIS) mode by pressing
the corresponding buttons on the microscope control panel. (See the HYPERION
User Manual.)

e Put the reference mirror on the sample stage below the 15x objective. (Note: The
reference mirror is included in the accessory box.)

* Make sure that the visible light is routed to the binocular.

*  While looking through the binocular, adjust the visible light intensity by turning the
thumb wheel of the visible light intensity control (figure 2) until you get a well-
illuminated image.

* Focus on the mirror surface using the coarse and fine focus knobs. See figure 23.
(Note: In case the mirror surface is free of scratches first focus on a mirror edge.)
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15x Objective

Reference Mirror

Coarse Focus
Knob

[

Fine Focus Knob

P

Figure 23: Preparing the Microscope for an OVP Test in Reflectance

The next step - defining a measurement area of 100 x 100 microns - depends on
whether you work with a validated or a non-validated microscope or whether your
microscope is equipped with an automatic knife-edge aperture.

* In case of a non-validated system, define a measurement area of 100 x 100
micron using the manual knife-edge aperture. To do this, proceed as follows:
Make sure that the knife edge aperture lever (figure 24) is in the rear position.
While looking through the binocular, rotate one of the two thumb wheels
(figure 24) to change the gap between the left and right knife edges.

Visible Light Routing

Control Rod Manual Knife Edge

Aperture

Thumb Wheels
Lever

Figure 24: Non-validated Microscope
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Note: 100 microns correspond to 5 scale lines of the cross-hairs.

* Then rotate the other thumb wheel to change the gap between the upper and the
lower knife edges until there is a quadratic measurement area of about 100 x 100
microns. (See figure 25.)

Figure 25: Image of the Mirror Surface with correctly adjusted Knife Edge Aperture

* In case of a validated system, adjust the exact measurement area of 100 x 100
microns by swinging the reflection alignment aperture (figure 26) in the beam
path. The resulting image is shown in figure 27.

-Reflection Alignment
Aperture

Figure 26: Validated Microscope
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Figure 27: Image of the Mirror Surface with Reflection Alignment Aperture

If your microscope is equipped with the optional automatic knife edge aperture
define a measurement area of 100 x 100 microns by using the OPUS/VIDEO
software. (For detailed information about it refer to the OPUS/VIDEO manual.)

After having prepared the microscope for the PQ test, it is highly recommended to
check the signal using OPUS before starting the test. To do this, proceed as follows:

Switch the microscope to the IR mode by pressing the corresponding button on
the microscope control panel.

Start OPUS and select in the Measure menu the Advanced Measurement
function.

Load an existing standard experiment file (*.xmp) for reflectance measurements
with the microscope. Then click on the Check Signal tab. See figure 28. (For
detailed information about this dialog window refer to the OPUS Reference
Manual.)

To find out whether the displayed signal is sufficient, compare the displayed
amplitude value (see figure 28) with the one written down in the form Hyperion
MIR Acceptance Measurements. (You will find this form in the blue ring binder
containing the final test results delivered with the microscope.) Both values should
be more or less the same.

Note: An amplitude value above 32000 counts indicates a detector

oversaturation.
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Measurement E‘
H &asic | H Advanced | Optic | Acquisiion | FT | Display | Background Check Signal
Amplitude: 24015 Position: 59549
B- (5641598, -0.9234)
CurrentAmplitude
T Value

Scale Display
j Scanrange >

Show
™ Store mode

+ nterferogran o

Save Pask Postion | = [

050

100

" Spestum 58000 58500 59000 59500 60000 60500 61000 61500
" ADC Count

Exit | Cancel Help

Figure 28: Checking the Signal

* |f the signal is OK proceed as described in the following sections.

Note: If you perform the PQ test for the test channel in question for the first
time, proceed with the following section Setting up OVP Test Channel
for the PQ Test in this chapter. In case you have already performed a
PQ test for the test channel in question, proceed with section
Running the PQ Test in this chapter.

Setting up OVP Test Channel

e Select in the OPUS Validation menu the Setup OVP function. The follow dialog
window opens:
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Setup OVP X
OVP Test Charnel Setup l OWP Test Setup I
Current Test Channel
<t A
Test Channel Configuration
Source |M\H j
Eeamsplitter |KB| j \_
Measurement Channel |H|ght Exit j ] >B
Dstector. [MCT DINE-025 Micrascopel | |-
Accessory [D: Hpperion 100042000 Reflection 15« Objective
Make sure the measurement channel is prepared for the LW Measure
calibration before pou start the measurement LM
Instrument Configuration: |Extamal Part D326-025 [Hyperion] j <% C
Accesson. |Hype|ion 100042000 Reflection 152 Objective j ~F D
Title for new configuration
| < B
Ny =
Load Image
Add new configuration ‘ g .
.y T
Clear current Configuration ‘
| Save and Exit | Cancel Help ‘

Figure 29: Setup OVP

In case you set up OVP for the first time, enter a descriptive title for the current configu-
ration (e.g. HYPERION reflection) into the entry field Title for new configuration (E in
figure 29) and click on the Add new configuration button (F in figure 29). Moreover, you
have to specify the installed source, beamsplitter installed in the spectrometer, the mea-
surement channel (i.e. whether the microscope is coupled to the left or right exit port of
the spectrometer) and the detector installed in the microscope (B in figure 29). Then,
select the correct option for the instrument configuration (C in figure 29) and the acces-
sory in question (D in figure 29).

Note: Select only an instrument configuration which is designed for the
HYPERION microscope. Such a configuration option includes
[Hyperion] in its name.

In case you have already performed an OVP test and therefore already setup the test
channel configuration, you can select the test channel in question from the Current Test
Channel drop-down list (A in figure 29). In this case, the correct options for Source,
Beamsplitter etc. (B in figure 29) are selected automatically and you need not repeat
the measurement of the LWN and the reference spectra.

Measuring the Laser Wavenumber

In case you perform an OVP test for the first time or you have replaced the laser or
another optical component you need to measure the laser wavenumber (LWN) by click-
ing in the Measure LWN button. See figure 29. Otherwise, you can leave out this step
and proceed with the following section Setting up the PQ Test Protocol.
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Before starting the laser wavenumber measurement, make sure that the microscope is
prepared as described in the above section Preparing the Microscope in Reflectance for
the PQ test.

The result of the laser wavenumber measurement is displayed as follows:

I | WN Calibration

i J Mo change required

Water Band specified: 1554,353000
Waker Band measured: 1554, 359256
Deviakion Water Band: 0,006256
Filter Band specified: 1601.000000
Filter Band measured: 1601.040360
Deviation Filker Band: 0.040360

Current LW 15797, 213863
e LW 15797, 150287

Figure 30: LWN Measurement Result

If the newly computed LWN is inside a certain tolerance range no changes are required.
In this case, proceed by clicking on the OK button.

If the newly computed LWN is outside a certain tolerance range, the window shown in
figure 31 appears. This window allows you to set the newly computed LWN by clicking
on the Yes button.

Il | WHN Calibration X

@ It is REQUIRED ko set new Laser Wavenumber!

Water Band specified: 1554,353000
Water Band measured: 1554, 395660
Deviation Water Band: 0.042660
Filter Band specified: 1601.000000
Filter Band measured; 1601.120970
Deviation Filker Band: 0, 120970

Current LW 15797.714543
Mew Lwh: 15797, 280979

Figure 31: Setting the new LWN

Warning: If the measured filter band value is 0.000000 (see figure 32) DO
NOT click on the Yes button because with a LWN based on such a
value the OVP tests will fail! In this case, if you click inadvertently
on the Yes button, the current LWN will get lost irretrievably and
with the new LWN no OVP test will be passed!
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A measured filter band value of 0.000000 indicates a microscope problem. In this case
refer to chapter Troubleshooting, section Problem with the LWN Measurement.

I | WN Calibration X

@ It is REQUIRED ko set new Laser Wavenumber!

Water Band specified: 1554, 353000
Waker Band measured; 1553452131
Deviation Water Band: 0,200369
Filter Band specified: 1601000000
Filter Band measured:{0. 000000
Deviation Filker Band: 1601, 000000

Current LWhl: 15797, 714543
Fews LWk 15806,575863

Figure 32: Unacceptable new LWN

If OPUS displays a warning message or an error message during the LWN measure-
ment refer to chapter Troubleshooting, section Problems with the LWN Measurement.

Note: For each test channel configuration (transmittance, reflectance and
ATR objective), the laser wavenumber needs to be remeasured in
order to ensure the wavenumber accuracy of the spectral data.

For detailed information about the laser wavenumber measurement refer to the OPUS
Reference Manual.

Setting up PQ Test Protocol

e Click in the Setup OVP dialog window on the OVP Test Setup tab.

* Activate the Run PQ Test every check box and specify the validity period for the
PQ test (i.e. when the specified validity period is over the PQ test needs to be
repeated). See figure 33.

For a validated system, the recommended time interval for repeating the PQ test is 24
hours. In case of a non-validated system, you can specify a longer time interval (e.g.
every 7 days).

Note: An expired or failed OVP test is indicated by a yellow or red
instrument status lamp in the lower right corner of the OPUS user
interface. Click on this lamp to find out for which test channel an OVP
test has expired or failed.
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Setup OVP X
OVP Test Channel Setup  OVF Test Setup ]
IT3 Right E it with: MIR, KBr, MCT D316-025 [Microscope]. Hyperion 10002000
Reflection 15= Objective #HYPERIOT_03
B e =] N\ sew
I Run 00 Test every [z [Morhe =]
I~ Run
I~ Run
I~ Run
I~ Run
I~ Run
Save and Exit ‘ Cancel ‘ Help ‘

Figure 33: Specifying the Validity Period for the PQ Test

* Then, click in the Setup button. (The warning symbol on this button indicates that
the PQ test protocol is not yet set up and/or that the reference spectra, required
for the PQ test, are not yet measured.) The following dialog window appears:

OYP - PQ Test Protocol

QWP - Py Test Protocal Setup ]

P Test Prokocol Setup for

‘erkex 70 External Port D326-025 [Hyperion]
Right Exit with: MIR, KBr, MCT D316-025 [Microscope], Hyperion
Hyperion 1000/2000 Reflection 15x Objective

Test Selection

Signal to Moise

Deviation fram 100% Line
Interferogram Peak Amplitude
Energy Distribution
Ice Band Test
[ #-fxis Frequency Calbration Test
-

Reference spectra not yvet measured

Measure Reference
’T' Extract Reference Spectra ‘

[s]:9 | Cancel ‘ | Help |

Figure 34: Setting up the PQ Test Protocol

Note: All tests available for this particular test channel are automatically
selected. It is recommended to use this default setting. Only in

exceptional cases, you should deactivate one or more tests of the PQ
test protocol.
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A warning symbol on the Measure Reference Spectra button indicates that the refer-
ence spectra need to be measured. See figure 34. The cases, in which new reference
spectra need to be measured, are listed in the following section.

* |f a reference spectra measurement is not required click on the OK button and
proceed with the PQ test as described in the section Running a PQ Test.
Otherwise, you need to measure the reference spectra first. See the following
section.

Measuring Reference Spectra

The measurement of the reference spectra is only required in the following cases:
e after the installation of the instrument,
e after a major repair,

» after the replacement of an optical component (e.g. HeNe laser, source,
beamsplitter, detector) or

e after the evacuation of the MCT detector.

The necessity for a reference spectra measurement is indicated by a warning symbol
on the Measure Reference Spectra button. (See figure 34.) Otherwise, you can leave
out this step, click in the Setup OVP window on the Save and Exit button (see figure 29)
and proceed with the section Running the PQ Test.

For the reference spectra measurement, proceed as follows:

* Before starting the reference spectra measurement, make sure that the
microscope is prepared as described in the above section Preparing the
Microscope in Reflectance for the PQ Test. Check whether the microscope is set
to the reflection mode. Additionally, you need to press the IR button on the
microscope control panel.

e (Click on the Measure Reference Spectra button.
e After the measurement is finished, click on the OK button.

* Then, click in the Setup OVP window (figure 29) on the Save and Exit button.

Running the PQ Test

* Either select in the OPUS Validation menu the Run OVP Tests function OR click
on the instrument status lamp in the lower right corner of the OPUS user interface.
In the latter case, the Instrument Status dialog window opens. Click on the icon of
the measurement channel HYPERION in Reflectance Mode. See figure 35.
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Instrument Status El

Icon for the test chan-

P 'I'I'ann-TIMuu Hdlu-fun AI'FHT]H!NB
i ﬂ. ! ﬂ nel HYPERION in
I = = Reflectance mode;
PASSED PASSED PASSED (For this channel, the

validity period of an
OVP has expired.)

Send mails
Send Report I Daiy
_ | [ On emar
AT #dd Last Data

Figure 35: Instrument Status Dialog

As a result, the OVP Measurement Dialog opens. See figure 36.

OVP Measurement Dialog E|
IT 3: Yertex 70 External Port D326-025 [Hyperion]
Hyperion 10002000 Reflection 15x Objective
& P Test
= Ensrgy Test
® 5ignal to Moise Test
® 100% Line Test
» Interferogram Peak Test
# Ice Band Test
® ‘\Wavenumber Accuracy Test
Iv RunPQTest Test nat vetrun
I Run OO Test Test expires int 359 days, 21 Hours, 40 Minutes
User Comment
[~ Print Report aukomatically v show Repaort aukomatically
Run Tests | Cancel Help

Figure 36: Starting the PQ Test

Note: Depending on the way you have opened this dialog, it looks slightly

different. If you have opened this dialog via the OPUS Validation
menu you have to select the test channel in question in the drop-
down list IT n (with n being the number of the corresponding test
channel you have set up). Whereas, if you have opened the OVP
Measurement dialog by clicking on the corresponding icon in the
Instrument Status dialog, the correct test channel is displayed
automatically so that you need not to select it.

HYPERION - OVP Test Procedure Guide 31



TEST PROCEDURE FOR REFLECTION
PQ Test Procedure

e Activate the Run PQ Test check box.

¢ Decide whether you want the PQ test report either been printed automatically after
or shown automatically or both by activating the corresponding check box(es).

¢ Click on the Run Tests button.

* Thereupon, the message window shown in figure 37 appears reminding you to
check whether the microscope is prepared as described in the above section
Preparing the Microscope in Reflectance for the PQ Test.

Prepare for test meazurements: select the 15« objective, switch to
"Reflection' and put the reference mirror on the stage. focus on the reference
mirror, pivat the "reflection alignment aperture' inta the beam path or use the
knife edge aperture to adjust an area of 100100 micron. Do nat forget to
remove the "reflection alignment aperture' after the test measurements are
finished. Continue if ready.

Click on "Continug" to proceed with the Test

| Cantinue |

Figure 37: OPUS Reminder Message

*  When the microscope is ready for the test, click on the Continue button to proceed
with the PQ test.

* If the warning message shown in figure 38 appears, it is highly recommended to
check whether the current water vapor spectrum (with spectrum file name, for
example: PQ_Tensor_37_Exteranl_Port_D316-025_Hyperion_Fequency.1)is OK.
You will find this spectrum in the following directory: OPUS path\VALIDATION\
Data\YYYYMMDD " \HHMMSS?. (For detailed information about the file name of
the test spectra refer to the OPUS Reference Manual.)

If the band at 1554cm™ of your water vapor spectrum differs from the one shown in
figure 73 (appendix A) you have to take appropriate steps (e.g. purging) in order to
decrease the water vapor concentration in the instrument. (An example of a water vapor
spectrum indicating the need for purging is shown in figure 74, appendix A.) If your
water vapor spectrum is OK you can ignore this warning message. (Note: This mes-
sage will disappear automatically after one minute.)

1. The name of this subdirectory is the current date with Y = year, M = month and D = day.
2. The name of this subdirectory is the current time with H = hour, M = minute and s = second.
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WARNIMG!
There was a problem with the YW ater Band verification.
Please check the "W ater Yapor Spectium to werify that the W ater Wapor
concentration iz sufficient!
Thiz warhing will automatically disappear after one minute.

Time remaining:  00:00:15

| Cortirue |

Figure 38: Warning Message regarding the Water Vapor Concentration

Note: After the PQ test is completed, do not forget to swing the reflection
alignment aperture out of the beam path again.

PQ Test Results

The PQ test protocol is stored as pdf file in the directory OPUS Path/VALIDATION/
REPORTS.

Note: For the display of the report make sure that the Adobe Acrobat

Reader is installed on your computer. This program is available on
the OPUS installation CD.

Depending on your settings in the OVP Measurement Dialog window (figure 36), the
test report is displayed and/or printed automatically immediately after the PQ test.
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Pi Acrobat Reader - [PQ_Test_Protocol Vertex 70_External Port_D326-025_ Hyperion_ 20060B10_153746. pdf]

T File Edt Document Tools Wew Window Help

-8 x
EBRSE-AE-E 44 b @5 OE-T-B ra

Ghe - @ OOOMEE -

] »
o F
OVP - PQ Test P | &
: - est Protoco e
Company: BRUKER OPTIK GMBH
o
g Operator Defaul
5 Instrument Type: Verlex 70 External Port D326-025 [Hyperion]
- Optics Configuration: Right Exit with: MIR, KBr, MCT D316-025 [Microscope]
Accessory Hyperion 1000/2000 Reflection 15x Objective
Instrument Serial Number 2004185
Instrument Firmw are Version 1.440 Jul 14 2005
OPUS/DB Version 20060808 /6.0
Overall Test Result PASS
Test expires: 2006/08/11 15:37:46
Test Date/Time: 2006/08/10 15:37:46
Test Spectra Path C:\Pragram Files\Opus_6_495\V alidation\Data\200608 101140650
Comment:
Signal to Noise Test \/
Minimum Signal to Noise Limit: 500 Signal to Noise measured: 1825
100% Line Test v
Maximum 100% Line Deviation: 2.0 Measured 100% Line Deviation: 0.70
Interferogram Peak Test v
Minimum Amplitude[%] : 70 Measured Am plitude[%]: 99.8
Energy Test v
Maximum allowed Value: 30 Measured Value: 0.1
Ice Band Test v

@] ([ 1015 » M B27x11pan O = M«

Figure 39: PQ Test Protocol

A passed test is indicated by a green check mark and a failed test by a red cross.

If one or more tests of the PQ test protocol failed, refer to chapter Troubleshooting.
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OQ TEST PROCEDURE

Preparing the Microscope in Reflectance for the 0Q test

Prepare the microscope as described in the above section PQ Test Procedure, subsec-
tion Preparing the Microscope in Reflectance for the PQ Test. The preparation proce-
dure is identical for both OVP tests.

Setting up OVP Test Channel for the OQ Test

Set up the OVP test channel as described in the above section PQ Test Procedure,
subsection Setting up OVP Test Channel for the PQ Test. The procedure for setting up
the OVP test channel is identical for both OVP tests.

Measuring the Laser Wavenumber

In case you perform the OQ test for the first time or you have replaced the laser or
another optical component, you need to measure the laser wavenumber (LWN). See
section PQ Test Procedure, subsection Measuring the Laser Wavenumber. Otherwise,
you can leave out this step and proceed with the following subsection Setting up the OQ
Test Protocol.

Setting up the OQ Test Protocol

* Click in the Setup OVP dialog window on the OVP Test Setup tab.
* Activate the Run OQ Test every check box.

In case you work with a validated system, specify the validity period for the OQ test (i.e.
when the specified validity period is over the OQ test needs to be repeated). See
figure 40. It is recommended to use the default setting (12 month).

In case of a non-validated instrument, the OQ test needs to be repeated only after the
reinstallation of the instrument or the replacement of an optical component (e.g. laser)
that may influence the instrument performance.

Note: An expired or failed OVP test is indicated by a yellow or red
instrument status lamp in the lower right corner of the OPUS user
interface. Click on this lamp to find out for which test channel an OVP
test has expired or failed.
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Setup OVP 3]
OVF Test Charnnel Setup. /1 VP Test Setup |

IT 2 Right Exit with: MIR, KB, MCT D316-026 [Micioscope]. Hyperion 1000/2000
Reflection 15x Objective #HYPERIDT_03

Test Selection

¥ RunPQ Test every 24 Hours = A Setup
v Fun 00 Test even: 12 [Manths - A Selup

I~ Fun

I~ Run

I~ Run

I~ Run

I~ Run

Save and Exit | Cancel | Help |

Figure 40: Specifying the Validity Period for the OQ Test

* Then, click in the Setup button. (The warning symbol on this button indicates that
the OQ test protocol is not yet set up.) The following dialog window appears:

Bruker 0Q Test Protocol

0 Setup ]

Tests
v Resalution Test

o4 | Cancel | Help

Figure 41: Setting up the OQ Test Protocol

All tests available for this particular test channel are automatically selected.

Note: For the OQ test, the HYPERION microscope needs to be purged with
dry air or nitrogen gas (flow rate: 100 to 200 I/hour). If your
microscope is not equipped with this feature, deactivate the
Wavenumber Accuracy Test of the OQ test protocol. See figure 41.

¢ (Click on the OK button.

e Then, click on the Save and Exit button.
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Running the 0Q Test

e Either select in the OPUS Validation menu the Run OVP Tests function OR click
on the instrument status lamp in the lower right corner of the OPUS user interface.
In the latter case, the Instrument Status dialog window opens. Click on the icon of
the measurement channel HYPERION in Reflectance Mode. See figure 42.

X

- Lk leers las Icon for the test chan-

l g g 4__1. nel HYPERION in
Reflectance mode;,

PASSED | PASSED |[ETSGEM PASSED (For this channel, the

validity period of an
OVP has expired.)

Instrument Status

Send mails
Send Report I Daiy

— | [ On emor
|| fald Lsst Dats

Figure 42: Instrument Status Dialog

* As aresult, the OVP Measurement Dialog opens. See figure 42.

OVP Measurement Dialog, El

IT 3 Wertex 70 External Pork D326-025 [Hypetion]
Hyperion 1000/Z000 Reflection 15x Objective
» 00 Test
» Resolution Test
» Sensitivity Test
» WWavenumber Accuracy Test

[~ RunPQ Test Test not yet run

W Bun 0G Test Test not et run

User Comment

™ Print Report automatically [V Show Repart automatically

Run Tests | Cancel Help

Figure 43: Starting the OQ Test
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Note: Depending on the way you have opened this dialog, it looks slightly
different. If you have opened this dialog via the OPUS Validation
menu you have to select the test channel in question in the drop-
down list IT n (with n being the number of the corresponding test
channel you have set up). Whereas, if you have opened the OVP
Measurement dialog by clicking on the corresponding icon in the
Instrument Status dialog, the correct test channel is displayed
automatically so that you need not to select it.

e Activate the Run OQ Test check box.

¢ Decide whether you want the OQ test report either been printed automatically
after the measurement or only shown automatically or both by activating the
corresponding check box(es).

e Click on the Run Tests button.

* Thereupon, the message window shown in figure 44 appears reminding you to
check whether the microscope is prepared as described in section PQ Test
Procedure, subsection Preparing the Microscope in Reflectance for the PQ Test.

Frepare for tegt measurements: select the 15% objective, switch to
"Feflection’" and put the reference miror on the stage, focus on the reference
mirror, pivot the "reflection alignment aperture’ inta the beam path or use the
knife edge aperture to adjust an area of 1008100 micron. Da nat farget to
remove the "reflection alignment aperture’ after the test measurements are
finizhed. Continue if ready.

Click on "Continue" to proceed with the Test

Figure 44. OPUS Reminder Message

* When the microscope is ready for the test, click on the Continue button to proceed
with the OQ test.

e |f the warning message shown in figure 45 appears, it is highly recommended to
check whether the current water vapor spectrum (with the following file name, for
example: PQ_Tensor_37_External_Port_D316-025_Hyperion_WnAccuracy.x) is
OK. You will find the spectrum in the following directory:

OPUS path\VALIDATION\Data \YYYYMMDD\HHMMSS?. (For information about
the file name of the test spectra refer to the OPUS Reference Manual.)

1. The name of this subdirectory is the current date with Y = year, M = month and D = day.
2. The name of this subdirectory is the current time with H = hour, M = minute and S = second.
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If the band at 1554cm™" of your water vapor spectrum differs from the one shown in
figure 73 (appendix A) you have to take appropriate steps (e.g. purging) in order to
decrease the water vapor concentration in the instrument. (An example of a water vapor
spectrum indicating the need for purging is shown in figure 74, appendix A.) If your
water vapor spectrum is OK you can ignore this warning message. (Note: This mes-
sage will disappear automatically after one minute.)

R MING]
There wag a problem with the W ater Band verfication.
Flease check the W ater Vapar Spectrum to verify that the “Water ¥apor
cohcentration iz sufficient!
This warning will automatically disappear after one minute.

Time remaining:  00:00:15

| LontinLe |

Figure 45: Warning Message regarding the Water Vapor Concentration

Note: After the OQ test is completed, do not forget to swing the reflection
alignment aperture out of the beam path again.

O0Q Test Results

The OQ test protocol with the test results is stored as pdf file in the directory
OPUS Path/VALIDATION/REPORTS.

Note: For the display of the report, make sure that the Adobe Acrobat
Reader is installed on your computer. This program is available on
the OPUS installation CD.

Depending on your settings in the OVP Measurement Dialog window (figure 36), the

test report is displayed and/or printed automatically immediately after the OQ test is fin-
ished.
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Conpany: BRUKER COFTIK. GNBH
Operator: Default
Instrument Type: Vertex 70 External Port D326-025 [Hyperion]
Optics Configuration: Right Exit with: MR, KBr, MCT D316-025 [Mcroscope]
ACCessory: Hyperion 1000/2000 Reflection 15x Objective
Instrument Serial Murber: 2004185
Instrument Firmw are Version: 1.440 Jul 14 2005
OPUSIDB Version: 20050808 /6.0
Owverall Test Result PASS
Test expires: 2007/08/10 15:56:23
Test Cate/Time: 2008/08M10 15:55:23
Test Spectra Path: C\Frogram Fles\Opus_6_495\Validation\Catai200608 100155623
Conment:
Resolution Test v
Water Vapor Band: 1554.35
Maximum Resolution: 2.00 Measured Resolution: 1.55
Sensitivity Test v
Measurement Region, Start: 2200.00 cm-1 Measurement Region, End: 2100.00 cm-1
Minimum S/N: 1000 Measured S/N: 1105.71
Wavenumber Accuracy Test v
Expected Band: 1554.353 Measured Band: 1554.361
Maximum Deviation: 0.020 Measured Deviation: 0.008

Figure 46: OQ Test Protocol

A passed test is indicated by a green check mark and a failed test by a red cross.

If one or more tests of the OQ test protocol failed, refer to chapter Troubleshooting.
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Preparing the Microscope with ATR Objective for the PQ

Test

Place the ATR objective in the beam path.

Make sure that the beam path is not obstructed, for example, by a polarizer, a
sample or the knife edge aperture (i.e. the knife edge aperture has to be open).

Set the microscope to the reflection mode and the viewing (VIS) mode by pressing
the corresponding buttons on the microscope control panel. (See HYPERION
Manual.)

Move the sample stage downwards as far as it will go using the coarse and focus
knob (figure 23).

Pull down the crystal holder of the ATR objective into the first pressure mode. See
figure 47.

Pressure Modes

Crystal Holder

Transparent
Reference Ring

Figure 47: ATR Objective

Put the transparent reference ring (which is included in the delivery scope of the
ATR obijective) on the sample stage. Position the ring concentrically below the
ATR objective. Make sure the transparent reference ring does not contact the ATR
objective.
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* Move the sample stage upwards using the coarse and fine focus knobs (figure 23)
until the ATR crystal is pressed in the focus position by the transparent reference
ring. The ATR crystal focus position is indicated by a beep and the in-focus LED
switches from red to green for a short moment. Then, it goes out.

After having prepared the microscope for the PQ test, it is highly recommended to
check the signal using OPUS before starting the test. To do this, proceed as follows:
Switch the microscope to the IR mode by pressing the corresponding button on the
microscope panel.

e Start OPUS and select in the Measure menu the Advanced Measurement
function.

* Load an existing standard experiment file (*.xmp) for ATR measurements with the
microscope. Then click on the Check Signal tab. See figure 48. (For detailed
information about this dialog window refer to the OPUS Reference Manual.)

* |f the signal is too high (indicated by an amplitude value above 32000 counts)
reduce the signal intensity by closing the knife edge aperture.

* If the signal is too low the ATR crystal is either damaged, dirty or out of alignment.
To find out whether the displayed signal is sufficient, compare the displayed
amplitude value (see figure 48) with the one written down in the form ATR (Ge)
Objective Hyperion Acceptance Measurements. (You will find this form in the blue
ring binder containing the final test results delivered with the microscope.) Both
values should be more or less the same.

H Basic | Bl advanced | Optic | Acauistion| FT | Display | Background  Check Signal

Amplitude: 24015 Paosition: 59549

100,

| Current Amplitude
Value

0.50
-

Seale Display

<| Scanwange >

s
Save Pesk Position | = [

-0.60

Show
I Store mode

@ drterferagram

100

 Spectum 50000 58500 50000 5000 GOOOD  GOSO0 G000 G500
" ADC Count

Exit | B Help

Figure 48: Checking the Signal
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Setting up OVP Test Channel for the PQ Test

* Select in the OPUS Validation menu the Setup OVP function. The follow dialog
window opens:

X

Setup OVP

O%P Test Channel Setup l 0P Test Setup]

Current Test Channel

Test Channel Configuration
Source: |M|F|

Beamsplitter: |KB[ j‘\\
tdeazurement Channel |Highl Exit ﬂ -
Detector |MCT D316-025 [Micrascope] j /

Accessory [D: Hyperion 100072000 ATR Objective #HYPERIO_04

LW

—B

Make sure the measurement channel is prepared for the LwWN Measure
calibration before pou start the measurement LM

<l
Instrument Canfiguration: |ExlemalF‘ortDSEB-DES[Hyperion] j e

(ON@)

Accessony |Hyperion 1000,/2000 ATA Objective j -

Title for new configuration

| <l
-

Load Image
Add new canfiguration ‘ <t

Clear current Configuration

- m

| Save and Exit | Cancel Help

Figure 49: Setup OVP

In case you set up OVP for the first time, enter a descriptive title for the current configu-
ration (e.g. HYPERION ATR-objective) into the entry field Title for new configuration (E
in figure 49) and click on the Add new configuration button (F in figure 49). Moreover,
you have to specify the installed source, beamsplitter installed in the spectrometer, the
measurement channel (i.e. whether the microscope is coupled to the left or right exit
port of the spectrometer) and the detector installed in the microscope (B in figure 49).
Then, select the correct option for the instrument configuration (C in figure 49) and the
accessory in question (D in figure 49).

Note: Select only an instrument configuration which is designed for the
HYPERION microscope. Such a configuration option includes
[Hyperion] in its name.

In case you have already set up one or more test channel configurations, you can select
the test channel in question from the Current Test Channel drop-down list (A in
figure 49). In this case, the correct options for Source, Beamsplitter etc. (B in figure 49)
are selected automatically and you need not repeat the measurement of the LWN and
the reference spectra.
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Measuring the Laser Wavenumber

In case you perform an OVP test for the first time or you have replaced the laser or
another optical component you need to measure the laser wavenumber (LWN) by click-
ing in the Measure LWN button. See figure 49. Otherwise, you can leave out this step
and proceed with section Sefting up the PQ Test Protocol.

Before starting the laser wavenumber measurement, make sure that the microscope is
prepared as described in the above section Preparing the Microscope with ATR Objec-
tive for the PQ Test.

The result of the laser wavenumber measurement is displayed as follows:

I | WN Calibration gl

\ij) Mo change required
Water Band specified: 1554,353000
‘Water Band measured: 1554,359256
Deviation Water Band: 0.006256
Filter Band specified; 1601.000000

Filter Band measured: 1601.040360
Deviation Filker Band: 0.040360

Current LW 15797, 2135865
Mew LW 15797, 150287

Figure 50: LWN Measurement Result

If the newly computed LWN is inside a certain tolerance range no changes are required.
In this case, proceed by clicking on the OK button.

If the newly computed LWN is outside a certain tolerance range, the window shown in
figure 51 appears. This window allows you to set the newly computed LWN by clicking
on the Yes button.

I | WHN Calibration

@ It is REQUIRED ko set new Laser Wavenumber!

Waker Band specified: 1554,353000
Waker Band measured: 1554, 395660
Deviation \Water Band: 0.042660
Filker Band specified: 1601,000000
Filker Band measured; 1601,120970
Deviation Filker Band: 0,120970

Current LWH: 15797, 714543
M L 15797, 280979

Figure 51: Setting the new LWN
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Warning: If the measured filter band value is 0.000000 (see figure 52) DO
NOT click on the Yes button because with a LWN based on such a
value the OVP tests will fail! In this case, if you click inadvertently
on the Yes button, the current LWN will get lost irretrievably and
with the new LWN no OVP test will be passed!

A measured filter band value of 0.000000 indicates a microscope problem. In this case
refer to chapter Troubleshooting, section Problem with the LWN Measurement.

I | WN Calibration X

@ It is REQUIRED ko set new Laser Wavenumber!

Water Band specified: 1554, 353000
Waker Band measured; 1553452131
Deviation Water Band: 0,200369
Filter Band specified: 1601000000
Filter Band measured:{0. 000000
Deviation Filker Band: 1601, 000000

Current LWhl: 15797, 714543
Fews LWk 15806,575863

Figure 52: Unacceptable new LWN

If OPUS displays a warning message or an error message during the LWN measure-
ment refer to chapter Troubleshooting, section Problems with the LWN Measurement.

Note: For each test channel configuration (transmittance, reflectance and
ATR objective), the laser wavenumber needs to be remeasured in
order to ensure the wavenumber accuracy of the spectral data.

For detailed information about the laser wavenumber measurement refer to the OPUS
Reference Manual.

Setting up PQ Test Protocol

e Click in the Setup OVP dialog window on the OVP Test Setup tab.

* Activate the Run PQ Test every check box and specify the validity period for the
PQ test (i.e. when the specified validity period is over the PQ test needs to be
repeated). See figure 53.

For a validated system, the recommended time interval for repeating the PQ test is 24
hours. In case of a non-validated system, you can specify a longer time interval (e.g.
every 7 days).

Note: An expired or failed OVP test is indicated by a yellow or red
instrument status lamp in the lower right corner of the OPUS user
interface. Click on this lamp to find out for which test channel an OVP
test has expired or failed.
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PQ Test Procedure
Setup OVP )
OWP Test Channel Setup OV Test Setup ]
IT 4 Right E it with: MIR, KBr, MCT D316-025 [Microscope]. Hyperion 1000/2000 ATR
Objective #HYPERIDT_04
24 [Hows - A Setup
I~ Run 00 Test every 12 Manths =
I~ Run
I~ Run
I~ Run
I~ Run
I~ Run
Save and Exit ‘ Cancel ‘ Help ‘

Figure 53: Specifying the Validity Period for the PQ Test

* Then, click in the Setup button. (The warning symbol on this button indicates that
the PQ test protocol needs to be set up and/or that the reference spectra, required
for the PQ test, need to be measured.) The following dialog window appears:

OVP - PQ Test Protocol

WP - PO Test Protocol Setup l

P Test Protocol Setup For

Wertex 70 External Port D326-025 [Hyperion]
Right Exit with: MIR, KBr, MCT D316-025 [Microscope], Hyperion
Hyperion 10002000 ATR Objective

Signal ko Moise:
Deviation from 100% Line
Interferagram Peak Amplitude
Energy Distribution
Ice Band Test

[V »-Axis Frequency Calibration Test

-

Reference spectra not et measured

Measure Reference |
Spectra Extract Reference Spectra

[a]4 | Cancel ‘ | Help |
Figure 54: Setting up the PQ Test Protocol

Note: All tests available for this particular test channel are automatically
selected. It is recommended to use this default setting. Only in

exceptional cases, you should deactivate one or more tests of the PQ
test protocol.
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A warning symbol on the Measure Reference Spectra button indicates that reference
spectra need to be measured. (See figure 54.) The cases, in which new reference spec-
tra need to be measured, are listed in the following section.

* |f a reference spectra measurement is not required click on the OK button and
proceed with the PQ test as described in the section Running the PQ Test.
Otherwise, you need to measure the reference spectra first. See the following
section.

Measuring Reference Spectra

The measurement of the reference spectra is only required in the following cases:
e after the installation of the instrument,
e after a major repair,

» after the replacement of an optical component (e.g. HeNe laser, source,
beamsplitter, detector) or

e after the evacuation of the MCT detector.

The necessity for a reference spectra measurement is indicated by a warning symbol
on the Measure Reference Spectra button. (See figure 54.) Otherwise, you can leave
out this step, click in the Setup OVP window on the Save and Exit button (see figure 49)
and proceed with the section Running the PQ Test.

For the reference spectra measurement, proceed as follows:

* Before starting the reference spectra measurement, make sure that the
microscope is prepared as described in the above section Preparing the
Microscope with ATR Objective for the PQ Test. Check whether the microscope is
set to the reflection mode. Additionally, you need to press the IR button on the
microscope control panel.

e (Click on the Measure Reference Spectra button.
e After the measurement is finished, click on the OK button.

* Then, click in the Setup OVP window (figure 49) on the Save and Exit button.

Running the PQ Test

* Either select in the OPUS Validation menu the Run OVP Tests function OR click
on the instrument status lamp in the lower right corner of the OPUS user interface.
In the latter case, the Instrument Status dialog window opens. Click on the icon of
the test channel HYPERION with ATR-objective. See figure 55.
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3

’ any leams lags Icon for the test chan-
-ﬂ ﬁ ﬁ 1B nel HYPERION with
I ATR-objective;
PASSED | PASSED | PASSED [ELIGEY (For this channel, the

validity period of an
OVP has expired.)

Instrument Status

Send mails
Send Report I Daiy

_ | [ On emar
AT #dd Last Data

Figure 55: Instrument Status Dialog

* As aresult, the OVP Measurement Dialog opens. See figure 56.

OVP Measurement Dialog b—q

IT 4 Wertex 70 External Port D326-025 [Hypetion]
Hyperion 10002000 ATR. Objective

& PO Test

& Energy Test

Signal to Moise Test
100% Line Test
Interferogram Peak Test
Ice Band Test
“Wavenumber Accuracy Tesk

Test nok yek run

Test expires in: 359 days, 21 Hours, 40 Minutes

User Comment

[ Print Report automatically ¥ show Report automatically

Run Tests | Cancel Help

Figure 56: Starting the PQ Test

Note: Depending on the way you have opened this dialog, it looks slightly
different. If you have opened this dialog via the OPUS Validation
menu you have to select the test channel in question in the drop-
down list IT n (with n being the number of the corresponding test
channel you have set up). Whereas, if you have opened the OVP
Measurement dialog by clicking on the corresponding icon in the
Instrument Status dialog, the correct test channel is displayed
automatically so that you need not to select it.
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e Activate the Run PQ Test check box.

¢ Decide whether you want the PQ test report either been printed automatically after
or shown automatically or both by activating the corresponding check box(es).

¢ Click on the Run Tests button.

* Thereupon, the message window shown in figure 57 appears reminding you to
check whether the microscope is prepared as described in the above section
Preparing the Microscope with ATR Objective for the PQ Test.

Prepare for test measurements with the ATH objective: switch to "Reflection”
and zelect the 20x ATR objective. Place the "reference ring'' below the
ATR-objective. Select prezzure step 1 without touching the reference ring.
Move the stage up until the pressure senzor indicates the right focus position
["beep" and green light). Continue if ready.

Click on "Continue” to proceed with the  Test

Figure 57: OPUS Reminder Message

*  When the microscope is ready for the test, click on the Continue button to proceed
with the PQ test.

* If the warning message shown in figure 58 appears, it is highly recommended to
check whether the current water vapor spectrum ((with spectrum file name, for
example: PQ_Tensor_37_External_Port_D316-025_Hyperion_Frequency.1) is
OK. You will find the spectrum in the following directory: OPUS path\VALIDATION
\Data \YYYYMMDD\HHMMSS?. (For information about the file name of the test
spectra refer to the OPUS Reference Manual.)

If the band at 1554cm™ of your water vapor spectrum differs from the one shown in
figure 73 (appendix A) you have to take appropriate steps (e.g. purging) in order to
decrease the water vapor concentration in the instrument. (An example of a water vapor
spectrum indicating the need for purging is shown in figure 74, appendix A.) If your
water vapor spectrum is OK you can ignore this warning message. (Note: This mes-
sage will disappear automatically after one minute.)

1. The name of this subdirectory is the current date with Y = year, M = month and D = day.
2. The name of this subdirectory is the current time with H = hour, M = minute and S = second.
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R MING]
There wag a problem with the W ater Band verfication.
Flease check the W ater Vapar Spectrum to verify that the “Water ¥apor
cohcentration iz sufficient!
This warning will automatically disappear after one minute.

Time remaining:  00:00:15

| LontinLe |

Figure 58: Warning Message regarding the Water Vapor Concentration

Note: After the PQ test is completed, do not forget to remove the reference
ring.

PQ Test Results

The PQ test protocol is stored as pdf file in the directory OPUS path/VALIDATION/
REPORTS.

Note: For the display of the report make sure that the Adobe Acrobat
Reader is installed on your computer. This program is available on
the OPUS installation CD.

Depending on your settings in the OVP Measurement Dialog window (figure 56), the
test report is displayed and/or printed automatically immediately after the PQ test.
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Acrobat Reader - [PQ_Test_Protocol _Vertex 70_External_Port_D326-025_ Hyperion__20060810_153746. pdf]
T Fle Edt Document Tooks View Window Help

-
ERS®- BB 14> b]es [@a- T A

Shew ~ @& OO@EE 5~

»
OVP - PQ Test Protocol e |
: = estl Frotoco 3
]
H
Company BRUKER OPTIK GMBH
E Operator: Default
5 Instrument Type Vertex 70 External Port D326-025 [Hyperion]
Optics Configuration: Right Exit with: MIR, KBr, MCT D316-025 [Microscope]
Accessory: Hyperion 1000/2000 ATR Objective
Instrument Serial Number: 2004185
Instrument Firmw are Version: 1.440 Jul 14 2005
OPUS/DB Version 20060808 /6.0
Overall Test Result PASS
Test expires 2006/08/11 15:37:46
Test Date/Time: 2006/08/10 15:37:46
Test Spectra Path C:\Program Files\Opus_6_495\Validation\Data\200608 101153746
Comment:
Signal to Noise Test \/
Minimum Signal to Noise Limit: 500 Signal to Noise measured: 2125
100% Line Test v
Maximum 100% Line Deviation: 2.0 Measured 100% Line Deviation: 0.27
Interferogram Peak Test v’
Minimum Amplitude[%] : 70 Measured Am plitude[%)]: 99.9
Energy Test v
Maximum allowed Value: 30 Measured Value: 21
Ice Band Test v’ .
] M 4] 1at5 » M 827x1168in O = M J

Figure 59: PQ Test Protocol

A passed test is indicated by a green check mark and a failed test by a red cross.

If one or more tests of the PQ test protocol failed, refer to chapter Troubleshooting.
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OQ TEST PROCEDURE

Preparing the Microscope with ATR Objective for the 0OQ
Test

* Prepare the microscope as described in the above section PQ Test Procedure,
subsection Preparing the Microscope with ATR Objective for the PQ Test.

* Proceed with the OQ test as described in the following subsection Setting up the
OVP Test Channel for the OQ Test.

Later in the course of the OQ test, the transparent reference ring needs to be substi-
tuted for the Nylon sample1. OPUS prompts you to do so by the following message dia-
log:

Move stage down and remove the reference ring. Place the Mylon sample
below the crystal and move the stage up until the pressure sensor indicates
the right focus position ["beep” and green light). Continue if ready.

Click. on "Continue’' to procesd with the Test

| Continue |

Figure 60: OPUS Prompt Message

* Keep the Nylon sample ready. When this message dialog appears, move the
sample stage a few millimeters downwards, remove the transparent reference ring
and put the Nylon sample on the stage. Place it below the ATR crystal.

* Move the sample stage upwards until the ATR crystal contacts the Nylon sample.
(See figure 61.) As soon as the ATR crystal is in the focus position, it beeps and
the in-focus LED switches from red to green for a short moment. Then, it goes out.

* Then, click on the Continue button and proceed with the OQ test.

The exact OQ test sequence is described in detail in the section Running the OQ Test in
this chapter.

Note: The Nylon spectrum is required for the photometric accuracy test.

1. The Nylon sample is delivered with the ATR objective.
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Nylon Sample

Figure 61: Preparing the Microscope for the Photometric Accuracy Test

Setting up the OVP Test Channel for the OQ Test

Set up the OVP test channel as described in the above section PQ Test Procedure,
subsection Setting up OVP Test Channel for the PQ Test. The procedure for setting up
the OVP test channel is identical for both OVP tests.

Measuring the Laser Wavenumber

In case you perform the OQ test for the first time or you have replaced the laser or
another optical component, you need to measure the laser wavenumber (LWN). See
section PQ Test Procedure, subsection Measuring the Laser Wavenumber. Otherwise,
you can leave out this step and proceed with the following subsection Setting up the OQ
Test Protocol.

Setting up the 0Q Test Protocol

e Click in the Setup OVP dialog window on the OVP Test Setup tab.
* Activate the Run OQ Test every check box.

In case you work with a validated system, specify the validity period for the OQ test (i.e.
when the specified validity period is over the OQ test needs to be repeated). See
figure 62. It is recommended to use the default setting (12 month).

In case of a non-validated system, the OQ test needs to be repeated only after a rein-
stallation of the instrument or after the replacement of an optical component (e.g. laser)
that may influence the instrument performance.

Note: An expired or failed OVP test is indicated by a yellow or red
instrument status lamp in the lower right corner of the OPUS user
interface. Click on this lamp to find out for which test channel an OVP
test has been expired or failed.
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Setup OVP 3]
OVF Test Charnnel Setup. /1 VP Test Setup |

1T 4 Right Exit with: MIR,_ KB, MCT D316-026 [Micioscope]. Hyperion 1000/2000
ATR Objective #HYPERI0T_03

Test Selection

¥ RunPQ Test every 24 Hours = A Setup
v Fun 00 Test even: 12 [Manths - A Selup

I~ Fun

I~ Run

I~ Run

I~ Run

I~ Run

Save and Exit | Cancel | Help |

Figure 62: Specifying the Validity Period for the OQ Test

* Then, click in the Setup button. (The warning symbol on this button indicates that
the OQ test protocol needs to be set up.) The following dialog window appears:

Bruker. 0Q Test Protocol

00 Setup ]

Tests
¥ Resolution Test

W
=

v wWavenumber Accuracy Test
Iv Phaotometric Accuracy Test

-

-
-
-
-

OF | Cancel | | Help |

Figure 63: Setting up the OQ Test Protocol

All tests available for this particular test channel are automatically selected.

Note: For the OQ test, the HYPERION microscope needs to be purged with
dry air or nitrogen gas (flow rate: 100 to 200 I/hour). If your
microscope is not equipped with this feature, deactivate the
Wavenumber Accuracy Test of the OQ test protocol. See figure 63.

¢ Click on the OK button.

* Then, click on the Save and Exit button.
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Running the 0Q Test

Either select in the OPUS Validation menu the Run OVP Tests function OR click
on the instrument status lamp in the lower right corner of the OPUS user interface.
In the latter case, the Instrument Status dialog window opens. Click on the icon of
the test channel HYPERION with ATR-Objective. See figure 64.

Instrument Status

X

o T

PASSED | PASSED | PASSED 303
Send Report Iie%dariﬁalls
— [~ Onemor

YT AddLastData

Figure 64: Instrument Status Dialog

OQ Test Procedure

Icon for the test chan-
nel HYPERION with
ATR-Objective;

(For this channel, the
validity period of an
OVP has expired.)

As a result, the OVP Measurement Dialog opens. See figure 65.

OVP Measurement Dialog, El

IT 4 Wertex 70 External Pork D326-025 [Hypetion]
Hyperion 1000/Z000 ATR Objective
» 00 Test
» Resolution Test
» Sensitivity Test
» WWavenumber Accuracy Test
®  Photometric Accuracy Test

[~ RunPQ Test

Test not yet run

W Bun 0G Test Test not et run

User Comment

™ Print Report automatically

Run Tests |

[V Show Repart automatically

Cancel Help

Figure 65: Starting the OQ Test
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Note: Depending on the way you have opened this dialog, it looks slightly
different. If you have opened this dialog via the OPUS Validation
menu you have to select the test channel in question in the drop-
down list IT n (with n being the number of the corresponding test
channel you have set up). Whereas, if you have opened the OVP
Measurement dialog by clicking on the corresponding icon in the
Instrument Status dialog, the correct test channel is displayed
automatically so that you need not to select it.

Activate the Run OQ Test check box.

Decide whether you want the OQ test report either been printed automatically
after the measurement or only shown automatically or both by activating the
corresponding check box(es).

Click on the Run Tests button.

* Thereupon, the message window shown in figure 66 appears reminding you to
check whether the microscope is prepared as described in section PQ Test
Procedure, subsection Preparing the Microscope with ATR Objective for the PQ
Test.

Prepare for test measurements with the ATR objective: switch to "Reflection’
and select the 205 ATHR objective. Place the "reference ring" below the
ATR-objective. Select pressure step 1 without touching the reference ring.
Move the stage up until the pressure senzor indicates the right focus position
["beep' and green light]. Continue if ready.

Click on "Continue’' ta proceed with the Test

| Cortinue |

Figure 66: OPUS Reminder Message

* When the microscope is ready for the test, click on the Continue button to proceed
with the OQ test.

e |f the warning message shown in figure 67 appears, it is highly recommended to
check whether the current water vapor spectrum (with the following file name, for
example: PQ_Tensor_37_External_Port_D316-025_Hyperion_WnAccuracy.x) is
OK. You will find the spectrum in the following directory:

OPUS path\VALIDATION\Data \YYYYMMDD\HHMMSS?. (For information about
the file name of the test spectra refer to the OPUS Reference Manual.)

1. The name of this subdirectory is the current date with Y = year, M = month and D = day.
2. The name of this subdirectory is the current time with H = hour, M = minute and S = second.
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If the band at 1554cm™" of your water vapor spectrum differs from the one shown in
figure 73 (appendix A) you have to take appropriate steps (e.g. purging) in order to
decrease the water vapor concentration in the instrument. (An example of a water vapor
spectrum indicating the need for purging is shown in figure 74, appendix A.) If your
water vapor spectrum is OK you can ignore this warning message. (Note: This mes-
sage will disappear automatically after one minute.)

Wl RMHING!
There was a problem with the 'water Band verification.
Fleaze check the Water Wapor Spectium to werify that the W ater Wapor
concentration iz sufficient!
This warning will automatically disappear after one minute.

Time remaining:  00:00:15

| LContinue |

Figure 67: Warning Message regarding the Water Vapor Concentration
Later on, the following message box appears:

Move stage down and remove the reference ring. Place the Mylon sample
below the crystal and move the stage wp until the pressure sensor indicates
the right focus position ['beep” and green light]. Continue if ready.

Click on "Continue” to procesd with the Test

| Continue |

Figure 68: OPUS Prompt Message

* Substitute the reference ring for the nylon sample as described in the above
section Preparing the Microscope with ATR Objective for the OQ Test. Then, click
on the Continue button.

Later in the course of the OQ test, the OPUS reminder message (shown in figure 66)
appears again.
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* Substitute the nylon sample for the reference ring as described in the above
section Preparing the Microscope with ATR Objective for the OQ Test. Then, click
on the Continue button.

Note: After the OQ test is completed, do not forget to remove the reference
ring.

O0Q Test Results

The OQ test protocol is stored as pdf file in the directory OPUS Path/VALIDATION/
REPORTS.

Note: For the display of the report, make sure that the Adobe Acrobat
Reader is installed on your computer. This program is available on
the OPUS installation CD.

Depending on your settings in the OVP Measurement Dialog window (figure 56), the
test report is displayed and/or printed automatically immediately after the OQ test is fin-
ished.

Bruker OQ Test Prot I (ooay
Company: BRIUKER OFTIK GNVEH
QOperator: Default
Instrument Type: Vertex 70 BEdernal Fort D326-025 [Hyperion]
Optics Configuration: Right Exit with: MR, KBr. MCT 02316-025 [Microscope]
ACCessony: Hyperion 100002000 ATR Objective
Instrument Serial Murmber: 2004185
Instrument Firmw are Yersion: 1.440 Jul 14 2005
OFUSIDB Version: 20060808/ 6.0
Overall Test Result PASS
Test expires: 2007/0&/10 15:56:23
Test Data/Time: 2006/08/10 15:56:23
Test Spectra Path: CA\Program Fles\Opus_6_495\ alidation\Catal20060810V155623
Comment:
Resolution Test v
Water Vapor Band: 1554.35
Maximum Resolution: 2.00 Measured Resolution: 1.45
Sensitivity Test v
Measurement Region, Start: 2200.00 cm -1 Measurement Region, End: 2100.00 cm-1
Minimum S/N: 1000 Measured S/N: 1121.36
Wavenumber Accuracy Test v
Expected Band: 1554.353 Measured Band: 1554.341
Maximum Deviation: 0.020 Measured Deviation: 0.011

Figure 69: OQ Test Protocol

A passed test is indicated by a green check mark and a failed test by a red cross.

If one or more tests of the OQ test protocol failed, refer to chapter Troubleshooting.
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In case one or more OVP test(s) have failed, the following general information can help
you to narrow down the cause of the problem, regardless which test of the PQ or OQ
test protocol failed. For a more detailed troubleshooting refer to the following sections. If
the solutions provided in this chapter do not solve a certain problem contact the Bruker
service. For service addresses and telephone numbers refer to appendix B.

To exclude the spectrometer being the cause of a failed OVP test, perform the OQ
and/or PQ test for the spectrometer alone (test channel: sample compartment of
the spectrometer in question). A passed spectrometer OQ and/or PQ test is an
important precondition for the subsequent OQ and/or PQ test performed for the
HYPERION test channel(s).

It is of crucial importance that the microscope is prepared exactly as described in
this Procedure Guide for the channel(s) (transmittance, reflectance, ATR-
objective) you intend to test. Otherwise, the tests will fail.

Check whether the MCT detector is cooled down to its operating temperature.
After having filled liquid nitrogen in the detector dewar, wait about 20 minutes to
allow the detector to stabilize before you start an OVP test.

After having replaced the laser, do not forget to measure the laser wavenumber.
Otherwise, some tests will fail.

After having replaced an optical component (source, detector, beamsplitter and
laser) or after having evacuated the detector dewar do not forget to measure new
reference spectra for the PQ test. Otherwise, some tests will fail.

For some OVP tests, the water vapor content inside the microscope needs to be
low. To fulfill this condition, purge the microscope. In case your microscope cannot
be purged and the tests are not passed, deactivate these tests (PQ: x-axis
frequency calibration test, OQ: resolution test and wavenumber accuracy test) as
there is no real chance to pass them, especially, if the air humidity level is high at
your site.

Make sure that the beam path is not blocked (e.g. by a filter, polarizer, aperture or
sample) by checking the signal using the OPUS program. (For information about
how to check the signal refer to the corresponding microscope preparation
sections in this manual.)

During a running OVP test, make sure that the spectrometer and the microscope
is not exposed to vibrations caused by other instruments and/or devices (e.g.
stirrer, mixer, fan) which are on the same table or close to the spectrometer and
the microscope.
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PROBLEMS WITH THE LWN MEASUREMENT

These problems are indicated by an number of error or warning messages.

Error Message: Specified Peak not found

I | WM Calibration

Error measuring the water wapor spectrum
specified Peak nok Found

Plzase check the spectrum!

.................................

.................................

Figure 70: OPUS Error Message

The error message shown in figure 70 means that no signal has been detected.

Possible Causes

Solutions

MCT detector is not cooled
down to its operating tempera-
ture.

Cool the detector with liquid nitrogen. After having
filled in liquid nitrogen in the detector dewar, wait
about 20 minutes to allow the detector to stabilize.

Detector cable connection has
not been realized properly.

Check the detector cable connections.

Beam path is blocked.

Check the beam path for obstructions (e.g. filter
polarizer, sample) and remove it. Check whether
a signal is detected. (For information about the
signal check refer to the corresponding micro-
scope preparation sections in this manual.)
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Warning Message: Problem with the Water Band

Verification

WARMIMG!
There was a problem with the W ater Band werfication.
Please check the ‘W ater Wapor Spectium to verify that the ‘Water Wapor
concentration iz sufficient!
This warning will automatically dizappear after ane minute.

Time remaining:  00:00:15

| Continue |

Figure 71: OPUS Warning Message

Note: This message disappears automatically after one minute.

Possible Causes

Solutions

Water band could not be
detected properly because the
water vapor concentration
inside your instrument system
is too high.

Check the water vapor spectrum LWN_Water.x
(with x being the consecutive number of the mea-
sured water vapor spectra) stored under OPUS

path/VALIDATION/TEMP. If the band at 1554cm”’
of your water vapor spectrum differs from the one
shown in figure 73 of appendix A you have to take
appropriate steps in order to decrease the water
vapor content inside the instrument system (e.g.
by purging the spectrometer and the microscope
and/or replacing the desiccant cartridge in the
spectrometer by a new or regenerated one).
Repeat the LWN measurement until the result is
OK. If your water vapor spectrum is OK you can
ignore this warning message. (This message dis-
appears automatically after one minute.)

Note: In case you cannot measure the LWN because your microscope
cannot be purged and the air humidity level at your site is too high for
the LWN measurement to be successful, OVP uses the last LWN

settings.
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Measured Filter Band Value is Zero

Il | WN Calibration b4

@ It is REQUIRED ko set new Laser Wavenumber!

Water Band specified; 1554, 353000
Wakter Band measured: 1553452131
Deviation Water Band: 0,900369
Filker Band specified: ]
Filker Band measured:{0, 000000
Deviation Filker Band: 1601,000000

Current LWhl: 15797, 714543
Mew LMy 15506,575863

a0l 000000

Figure 72: Unacceptable new LWN

Possible Causes

Solutions

Microscope is not prepared
properly for the test channel

(transmittance, reflectance,
ATR objective) you intend to
validate.

Click on the No button! Then, prepare the
microscope for the test channel in question
exactly as described in this manual. Repeat the
LWN measurement until the measured filter band
value is OK.

Warning: If the measured filter band value is 0.000000 (see figure 72) DO_
NOT click on the Yes button because with a LWN based on such a
value the OVP tests will fail! In this case, if you click inadvertently
on the Yes button, the current LWN will get lost irretrievably and
with the new LWN no OVP test will be passed!
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TROUBLESHOOTING
A failed PQ Test

The PQ test protocol consists of a number of several tests. See chapter 1. For detailed
information about these tests refer to the OPUS Reference Manual.

Signal-to-Noise Test failed

Possible Causes

Solutions

Microscope is not prepared
properly for the test channel in
question (transmittance, reflec-
tance, ATR-objective).

Prepare the microscope for the test channel in
question as described in the respective chapter of
this Procedure Guide.

Source performance has
decreased or source is defec-
tive.

Replace the source as described in the spectrom-
eter user manual.

(The source is installed inside the spectrometer.
To find out whether the source is the cause of the
failed sensitivity test, perform the OQ test for the
test channel of the spectrometer alone.)

MCT detector needs to be
evacuated. (Note: In this case,
the ice band test failed as well.)

Evacuate the detector as described in the
HYPERION User Manual.

Vibrations

Ensure that there are no vibrating instruments
near to the microscope and the spectrometer.

Beam path is blocked.

Check the beam path for obstructions (e.g. filter
polarizer, sample) and remove it. Check whether
a signal is detected. (For information about the
signal check refer to the corresponding micro-
scope preparation sections in this manual.)

For the test channel with the
ATR objective, the ATR crystal
is damaged or dirty or mis-
aligned.

To find out whether the ATR crystal is the cause of
the problem, perform a photometric accuracy test
(which is included in the OQ test). A failed photo-
metric accuracy test is an indication that the ATR
crystal is the cause of the problem.

Damaged ATR crystal: Order a new ATR crystal
and replace the damage one.

Dirty ATR crystal: Clean it using ethanol, for
example. Do not use solvents! Solvents will make
the adhesive-bonded crystal to come off!
Misaligned ATR crystal: Align the ATR objective
as described in the HYPERION User Manual.
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A failed PQ Test

Possible Causes

Solutions

For the test channel with the
ATR objective, the signal inten-
sity is too high (i.e. the ampli-
tude value exceeds 32000
counts). This may be the case
after an ATR crystal replace-
ment due to the properties of
the new crystal.

Check the signal. (For information about the sig-
nal check refer to the corresponding microscope
preparation sections in this manual.) If the ampli-
tude value is above 32000 counts close the knife
edge aperture to reduce the signal intensity.

100% Line Deviation Test failed

Possible Causes

Solutions

After you have filled liquid nitro-
gen in the detector dewar, the
MCT detector has not yet stabi-
lized.

After having filled in liquid nitrogen, wait about 20
minutes before you start the PQ test.

Vibrations

Ensure that there are no vibrating instruments
near to the microscope and the spectrometer.

Purge gas flow rate is too high.

Reduce the purge gas flow rate and wait to allow
the water vapor content to increase again. Then,
repeat this test.

Recommended flow rate: 100 to 200 I/h.

Interferogram Peak Amplitude Test failed

Possible Causes

Solutions

Source performance has
decreased or source is defec-
tive.

Replace the source as described in the spectrom-
eter user manual.

(The source is installed inside the spectrometer.
To find out whether the source is the cause of the
failed sensitivity test, perform the OQ test for the
test channel of the spectrometer alone.)

Microscope is not prepared
properly for the test channel in
question (transmittance, reflec-
tance, ATR-objective).

Prepare the microscope for the test channel in
question as described in the respective chapter of
this Procedure Guide.
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Possible Causes

Solutions

Beam path is blocked.

Check the beam path for obstructions (e.g. filter
polarizer, sample) and remove it. Check whether
a signal is detected. (For information about the
signal check refer to the corresponding micro-
scope preparation sections in this manual.)

Energy Distribution Test

failed

Possible Causes

Solutions

Source performance has
decreased or source is defec-
tive.

Replace the source as described in the spectrom-
eter user manual.

(The source is installed inside the spectrometer.
To find out whether the source is the cause of the
failed sensitivity test, perform the OQ test for the
test channel of the spectrometer alone.)

Microscope is not prepared
properly for the test channel in
question (transmittance, reflec-
tance, ATR-objective).

Prepare the microscope for the test channel in
question as described in the respective chapter of
this Procedure Guide.

Beam path is blocked.

Check the beam path for obstructions (e.g. filter
polarizer, sample) and remove it. Check whether
a signal is detected. (For information about the
signal check refer to the corresponding micro-
scope preparation sections in this manual.)

Ice Band Test failed

Possible Causes

Solutions

Ice formation in the MCT detec-
tor dewar.

Evacuate the MCT detector. See HYPERION
User Manual, chapter Operation, section Evacu-
ating the Detector.

After the evacuation of the
detector dewar, you did not wait
long enough for the detector to
stabilize.

After the evacuation, wait about 20 minutes to
allow the detector to stabilize. Then, repeat the
test.
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A failed PQ Test

X-Axis Frequency Calibration Test failed

Possible Causes

Solutions

Water vapor content inside the
microscope is too high.

Purge the microscope. If your microscope cannot
be purged, deactivate this test of the OQ test pro-
tocol.

After having replaced the laser,
you have forgotten to calibrate
the laser wavenumber.

Measure the laser wavenumber and repeat the
test.

Note: In case you can not purge your microscope
to reduce the water vapor concentration and, con-
sequently, not perform a successful LWN calibra-
tion, deactivate this test.

Laser performance has
decreased or laser is defective.

(The laser is installed inside the spectrometer. To
find out whether the laser is the cause of the
failed X-axis frequency calibration test, perform
the OQ/PQ test for the test channel of the spec-
trometer alone.) If the laser is the cause of the
problem order a new one and replace it as
described in the spectrometer user manual.

After having replaced an optical
component (beamsplitter,
source, detector, laser), you
have forgotten to measure new
reference spectra.

Measure new reference spectra as described in
this Procedure Guide.
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TROUBLESHOOTING
A failed OQ Test

The OQ test protocol consists of a number of several tests. See chapter 1. For detailed
information about these tests refer to the OPUS Reference Manual.

Resolution test failed

Possible Causes

Solutions

Water vapor content inside the
microscope is too high or too
low.

Water vapor content is too high: Purge the micro-
scope and repeat the test. If your microscope
cannot be purged, deactivate this particular OQ
test.

Water vapor content is too low: Reduce the purge
gas flow rate and wait a while. Then, repeat the
test.

Sensitivity test failed

Possible Causes

Solutions

Microscope is not prepared
properly for the test channel in
question (transmittance, reflec-
tance, ATR-objective).

Prepare the microscope for the test channel in
question as described in the respective chapter of
this Procedure Guide.

Source performance has
decreased or source is defec-
tive.

Replace the source as described in the spectrom-
eter user manual.

(The source is installed inside the spectrometer.
To find out whether the source is the cause of the
failed sensitivity test, perform the OQ test for the
test channel of the spectrometer alone.)

MCT detector needs to be
evacuated. (Note: In this case,
the ice band test failed as well.)

Evacuate the detector as described in the
HYPERION User Manual.

Vibrations

Ensure that there are no vibrating instruments
near to the microscope and the spectrometer.

Beam path is blocked.

Check the beam path for obstructions (e.g. filter
polarizer, sample) and remove it. Check whether
a signal is detected. (For information about the
signal check refer to the corresponding micro-
scope preparation sections in this manual.)
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A failed OQ Test

Possible Causes

Solutions

For the test channel with the
ATR objective, the ATR crystal
is damaged or dirty or mis-
aligned.

To find out whether the ATR crystal is the cause of
the problem, perform a photometric accuracy test
(which is included in the OQ test). A failed photo-
metric accuracy test is an indication that the ATR
crystal is the cause of the problem.

Damaged ATR crystal: Order a new ATR crystal
and replace the damaged one.

Dirty ATR crystal: Clean it using ethanol. Do not
use other solvents that will make the adhesive-
bonded crystal to come off!

Misaligned ATR crystal: Align the ATR objective
as described in the HYPERION User Manual.

For the test channel with the
ATR objective, the signal inten-
sity is too high (i.e. the ampli-
tude value exceeds 32000
counts). This may be the case
after an ATR crystal replace-
ment due to the properties of
the new crystal.

Check the signal. (For information about the sig-
nal check refer to the corresponding microscope
preparation sections in this manual.) If the ampli-
tude value is above 32000 counts close the knife
edge aperture to reduce the signal intensity.

Wavenumber accuracy test failed

Possible Causes

Solutions

Water vapor content inside the
microscope is too high.

Purge the microscope. If your microscope cannot
be purged, deactivate this test of the OQ test pro-
tocol.

After having replaced the laser,
you have forgotten to calibrate
the laser wavenumber.

Measure the laser wavenumber and repeat the
test.

Note: In case you can not purge your microscope
to reduce the water vapor concentration and, con-
sequently, not perform a successful LWN calibra-
tion, deactivate this test.

Laser performance has
decreased or laser is defective.

(The laser is installed inside the spectrometer. To
find out whether the laser is the cause of the
failed X-axis frequency calibration test, perform
the OQ/PQ test for the test channel of the spec-
trometer alone.) If the laser is the cause of the
problem order a new one and replace it as
described in the spectrometer user manual.
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Possible Causes

Solutions

After having replaced an optical
component (beamsplitter,
source, detector, laser), you
have forgotten to measure new
reference spectra.

Measure new reference spectra as described in
this Procedure Guide.

Photometric accuracy test! failed (only for HYPERION
with ATR objective)

Possible Causes

Solutions

ATR crystal is damaged or dirty
or misaligned.

Damaged ATR crystal: Order a new ATR crystal
and replace the damaged one.

Dirty ATR crystal: Clean it using ethanol. Do not
use other solvents that will make the adhesive-
bonded crystal to come off!

Misaligned ATR crystal: Align the ATR objective
as described in the HYPERION User Manual.

Signal intensity is too high (i.e.
the amplitude value exceeds
32000 counts). This may be the
case after an ATR crystal
replacement due to the proper-
ties of the new crystal.

Check the signal. (For information about the sig-
nal check refer to the corresponding microscope
preparation sections in this manual.) If the ampli-
tude value is above 32000 counts close the knife
edge aperture to reduce the signal intensity.

Nylon sample is dirty.

Clean it or, if required, order a new one.

1.

This test verifies the absorbance accuracy.
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WATER VAPOR SPECTRA
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Figure 73: Water Vapor Spectrum is OK
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SERVICE ADDRESSES

Bruker Optik has an international network of branch offices and representations to
ensure worldwide a competent customer service. Below the addresses of the Bruker
headquarters are listed.

For a complete list with the addresses and telephone numbers of the Bruker branch
offices and representations worldwide refer to the internet: http://www. brukerop-
tics.com/contacts/worldwide.html

Bruker Optics Inc
19 Fortune Drive
Billerica, MA 01821
USA

Phone: +1-978-439-9899 (ext. 5227)
Fax: +1-978-663 9177
www.brukeroptics.com
info@brukeroptics.com

Bruker Optik GmbH
Rudolf-Plank-Str. 27
76275 Ettlingen
Germany

Phone: +49 7243/504-619 / -600
Fax: +49 7243/504-698
www.brukeroptics.de
ir_service@brukeroptics.de

Bruker Optik Asia Pacific Ltd.
Unit 601, 6/F, Tower 1
Enterprise Square

No. 9, Sheung Yuet Road
Hong Kong

Phone: +852 2796 6100
Fax: +852 2796 6109
asiapacific@brukeroptics.com.hk

No responsibility can be taken for the correctness of this information. Subject to change.
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