Intellemetrics Free Space Optical Monitors

Tutorial
5 Stage
Optical Alignment
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-

Use this tutorial whenever you need to
optically align your system, including;

Installation
Qualification
Maintenance

Bulb Replacement
Testing Against Factory Results
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Equipment

For the purposes of this tutorial, we will assume you
have the following equipment...
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Equipment
g 3

...a Source Module...
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Equipment
g &
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...a Source Module, a Detector Module...
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Equipment

...a Source Module, a Detector Module, a Controller
Module...
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Equipment

...a Source Module, a Detector Module, a Controller
Module and a Test Glass Changer...
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Equipment

...a Source Module, a Detector Module, a Controller
Module and a Test Glass Changer...

Your test glass changer may be different to the one in
the picture, but the same principles of alignment will

apply.
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Here are the Five Stages of Optical Alignment

Bulb
Source
Test Glass Changer (reflection mode only)

Detector

a k~ WD PF

Reference
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Here are the Five Stages of Optical Alignment

Bulb
. Source

Test Glass Changer (reflection mode only)

. Detector

5. Reference

It Is critical that you perform these steps in the
order above and do not skip any steps. This is the
only way to ensure your system will be optimised.
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Stage 1: Bulb

Bl Alignment TR A _ The source and detector modules
' Screw should b_e mounted onto the
- = - chamber via the Angle Wedges. At
this stage the Alignment Screws

should only be ‘finger tight'.
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Stage 1: Bulb

Alignment Locking
Screw Screw
M5 M4
Allen Key Allen Key

Locking
Screw

The Alignment and Locking Screws
are shown in detail above. At this
stage loosen the Locking Screws.
Only attach the Source and Detector
modules using the Alignment
Screws.
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Stage 1: Bulb

2
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Use of piece of white card or tracing paper
to observe the beam shape from the
Source Module. It should be circular.
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Stage 1: Bulb
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To change the beam shape, use the Side
Knob on the Source Module. DO NOT
adjust the Top Knob at this stage.
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Stage 1: Bulb

]
%
2

Turn the Side Knob and observe the beam
shape. At some point, it will become
clipped, as shown in the left hand image
below. Turn the knob back until the beam
becomes clipped on the other side. Then
set the knob in a central position. The
beam should be circular.

This is Stage 1 Completed.
X v X
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Stage 2: Source

Stage 2 involves aligning the Source Module so that
the beam is directed squarely onto the Test Glass.

Use the piece of card to observe where the beam
goes.
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Stage 2: Source

If the beam does not fall perfectly onto the centre of
the Test Glass with no overlap, then the Source
needs to be aligned.

Slowly tighten the Alignment Screws, working your
way iteratively around the three screws, whilst
directing the beam onto the Test Glass.

Once the Alignment Screws have been tightened,
and alignment achieved, tighten the Locking
Screws.

Check the alignment and make any small tweaks to
the Locking Screws to maintain alignment.
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Stage 3: Test Glass Changer

Now for Stage 3. During this stage, we will adjust the Test Glass Changer to
direct the reflected beam into the Detector window.

DO NOT adjust the source module during this stage.
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Stage 3: Test Glass Changer

Trace the reflected beam from the Test Glass towards the window of the
Detector Module. The reflected beam may be quite low in intensity, and
therefore you may benefit from switching off the room lights during this
stage.
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Stage 3: Test Glass Changer

Tilt Adjustment Knobs

Your Test Glass Changer will have three Tilt Adjustment Knobs on it. These

are used to alter the direction of the reflected beam. Use these to direct the
beam into the center of the Detector Window.

DO NOT adjust the alignment of the Source Module during this stage.
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Stage 4: Detector

M‘ During Stage 4, we will align the
Detector Module. We will use

software on the Controller Module
to monitor the signal level to help
us achieve optical alignment.

Again, we will be wusing the
Alignment Screws to adjust the
alignment.
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Stage 4: Detector

On the Desktop of the Controller
Module you will see the FilmDirector
icon shown above.

Click on the icon to start FilmDirector.
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Stage 4: Detector

w Data Acquisition Server

P v (it 14017

On the Task Bar you will see the
Data Acquisition Server icon.

Double click on this icon.

Alignment
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Stage 4: Detector

You should see a window open like
the one below...this is the Data
Acquisition Server.

@sere 5 Ry

Detector Advanced |plot | Detector | Manachromator |

Transmission/Relection Sample Energy Reference Energy
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Gain (dE) Attenuation (dB) Attenuation (dB)

[~ Show Raw Data [~ Show Raw Data
Gain d&
0.010 % Sync Delay (nomalised) 2010 2 Sync Delay (normalised)

96.000 3 Callbration Point (%T/R) pten 8 Atten 8
Energy
B [CalbnateNow | cup @ per @ Autottten| [ 0,500 % Target (nomslised) | Autadtten| | 0.500 % Target (normalised)

Main Log
@ Loading primary channel. .. wLOMDetector. ini applies Al | Fiters
13:43:57 connected to manchromator @ousy @ Emor ¥l ¥
13:43:57 connected to detector Monochromator

v @Busy  @Emor
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Stage 4: Detector

@ sa R 5 R [y

Detector Advanced lF‘Iu:ut ] Detector ] Monochromator ]

TransmissionfR.eflection Sample Energy

Reference Energy

0 100

= o 4000

2000
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Gain (dE} Atkenuation (dE)

[~ Show Faw Data
Gain dB

0.010 5 Sync Delay (normalised)
96.000 5 Calibration Paink (%T/R)

BUERE -0 .00 S
Energy
i | Calibrate Mow smp @ Ref @

a0

o0 6 14 20 26 34 40 456 54 ol
Attenuation {dE)
[ Show Raw Data

2.010 5 Sync Delay (normalised)

) 20,00 [
Autohtten 0,500 : Target (normalised)

Autadtten 0,500 : Target (narmalised)
Main Log

E.;? Loading primary channel. . \WLOMDetactar.ini applies
13:43:57 connecked ko monchromator

13:43:57 connecked to detector

A
kers
Busy ' Error @ ?
onochromator
v Busy @ Error Initialize:

Tick the Local box
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Stage 4: Detector

@ sa R 5 R [y

Detector Advanced lF‘Iu:ut ] Detector ] Monochromator 1|:

TransmissionfR.eflection

Sample Energy

Reference Energy
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. Energy
i | Calibrate Mow smp @ Ref @
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Abtenuation {dE)
[~ Show Faw Data

0.010 5 Sync Delay (normalised)

BUERE -0 .00 S
Autadtten 0,500 : Target (narmalised)

0 6 14 20 26 34 40 46 54 60

Attenuation {dE)
[ Show Raw Data

2.010 5 Sync Delay (normalised)

) 20,00 [
Autohtten 0,500 : Target (normalised)

Main Log

E.;? Loading primary channel. . \WLOMDetactar.ini applies

13:43:57 connecked ko monchromator

13:43:57 connecked to detector

Filters
[ ] Busy @ Error 7%

Initialize

Monochromator
b @ Busy @ Error
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Then click on the
Monochromator tab
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Stage 4: Detector

@ FilmDirector Data Acquisition Server
& se re 5 R

Detectar Advanced ] Flot ] Detector  Monochromator l

Connected @&
Order Sarting Filters

Zero Filker
1 3 Fiterto  |unknown |

Chip Rew Status &
Manochramakar

Zera Monochramator
ang : i Go To'wl

v Link to Monochromator o=

-

Pasitian

30 5 Offset

PCE Rew Skatus 1

Zontral

i

[~ Enable Log

Transackion Tracer

(] Tracing
@ Triggered

Device Address [2 %

Main Log
E-ié Loading primary channel, ., sLOMDetector,ini applies

13:43:57 connected ko monchgbmator

13:43:57 connected ko detegeor

¥ Local

Filters
@ Busy @ Error
Manachromatar

b’ i@ Busy i Error

Enter a wavelength...Choose a

wavelength in the middle of your Detector

Module’s range.
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Stage 4: Detector

FilmDirector Data Acquisition Server
& se re 5 R

Detectar Advanced ] Flot ] Detector  Monochromator l
A

Cornected @ chipRev Status &  PCBRev Status 1
Order Sarting Filters Monochramator Cantraol

?’ [~ Enable Log
Zero Filter Zera Monochramator i
1 3 Fiterto | junknavn | 900 * nm  GoTowl

[v Link to Monochromafor 0 % Position
T kion Ti
30 Offset ransaction Tracer
(] Tracing
A
@ Triggered
Dump Main Trace
g Device Address [2 %
Main Log v Local
E-ié Loading primary chann@l., sLOMDetector,ini applies A Filtars
13:43:57 connected to fnonchromator @ Busy @ Error Tl %

13:43:57 connected ko deteckar

Manachromatar —
b i@ Busy @ Crror Initiglize

Wait till the Busy light goes off

l
Then press the PLOT tab
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Stage 4: Detector

& FilmDirector Data Acquisition Server

& s® ree 5L RL
Detector Advanced  Plot ]Detector] Monochromator |
Flat TIR
i 0 Start | Stop [ TR | Sample [ Reference Status: OK Avg (%T(R) 90,39 MSD(%.) 0.00
4
10,00 k
5.00
6,00
4,00
2.00
0.00 ' . . I . . ' I . . . | . . . " . . .
0.0 2.0 4.0\ 6.0 8.0 10.0
Main Log Vv Local
E“? Loading primary chiannel, .. \WLOMDetectar.ini applies ~ Filkers
13:43:57 connectd ko monchramator ] Busy i Error P18
13:43:57 connecled ko dekector Monachromatar
b i@ Busy @ Error Initialize

Untick the %T/R box
Then tick SAMPLE (untick Reference)
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Stage 4: Detector

& FilmDirector Data Acquisition Server

& s® ree 5L RL
Detector Advanced  Plot ]Detector] Monochromator |
Flat TIR
i 0 Start | Stop [ TR | Sample [ Reference Status: OK Avg (%T(R) 90,39 MSD(%.) 0.00
10.00 -
5.00
6,00
4,00
2.00
0.00 ' . . I . . ' I . . . | . . . " . . .
0.0 2.0 4.0 6.0 8.0 10.0
Main Log Vv Local
E“? Loading primary chisnnel, .. \WLOMDetectar.ini applies ~ Filkers
13:43:57 connectel ko monchramator ] Busy i Error P18
13:43:57 connecteg ko dekector Manochramatar
b i@ Busy @ Error Initialize

Press the START button....we should now see a signal level in the graph
window.
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Stage 4: Detector

i# FilmDirector Data Acquisition Server

& se R 5 RL
Deteckor Advanced  Flat ]Detector ] Manachramator ]
Plat T/R.
a? KT Start | Stop [~ %TIR ¥ Sample [ Reference Status: K Avg (%TIR) 90,39 MSD(%) 0.00
10.00
8.00
5,00
4.00 4
2.00 5
0.00 : . . ; . . . ; ; : ; : . . . . . . r
0.0 2.0 4.0 6.0 .0 10.0
e ¥ Local
'G'? Loading primary channel. .. 'wLOMDetector.ini applies A Filers
13:43:57 connected to monchromator [} Eusy i Error il [
13:43:57 connected to detector Manachromator
v @ Busy @ Error Initialize

Optimise the signal level using the alignment
screws on the detector module. Remember to
work your way around the alignment screws,
gradually tightening each one.

Locking

Alignment

Finish using the locking screws.
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Stage 5: Reference

The final stage of alignment involves balancing the Reference level with the
Signal Level. This is not the same as maximising the Reference level.

Again we will use the Data Acquisition Server on the Controller Module to
aid us.
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Stage 5: Reference

i FilmDirector Data Acquisition Server
@ s R 5L RL

Detector Advanced Plat ]Detector ] Maonachromatar ]
Plot TR

@ 1 Stat | stop [~ TR ¥ Sample I—‘,Reference Status: OK

/

Avg (%TIR) 90,39 MSD(%) 0.00
10,00

8.00 4
6,004
.00+

2,00+

0.00 T / T T T
0.0 2.1 4.0 6.0 &.0 10,0

Main Log
Ef Loading primary channel, . WEOMDetector.ini applies Filters

G Busy ' Errar Q @

13:43:57 connecked ko monfhromator

13:43:57 connected ko deffector Monochromator

w @ Eusy @®Error Initizlize

Tick the Reference box

We should now see Reference AND Signal levels in the graph window.
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Stage 5: Reference

& FilmDirector Data Acquisition Server

& 59 ReB B R
Detector Advanced  Plot ]Detector ] Maonachromator ]
Plot TjR.
E? K% Start | Stop [ %TR I Sample [ Reference Status: ok Avg (%6T/R) 90,39 MSD(%) 0.00
10,00
6,00+
2.00+
0.00 : - . T . . . ; . . . . . . . . . . .
0.0 2.0 4.0 6.0 8.0 0.0
MMMMMM g v iocal
5? Loading primary channel... WLOMDetector.ini applies A —
nnected to monchromatar @ Busy @ Error 7% SI d e K n o b
13143157 connected to detector Monochromatar
v @ Busy & Initializ

Adjust the Top Knob on the Source Module ONLY to adjust the
reference level, DO NOT use the Side Knobh. Turn the knob to increase
the Reference level.

At some point, further increases in Reference level lead to decreases in
the Signal level. When this happens, turn the Top Knob back until the

Signal level returns to its optimised level. At this point the balance
between the Signal and Reference levels has been optimised.
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Well done, Optical Alignment is Complete.

Remember, whenever you do an Optical Alignment,
make sure you do all 5 Stages In order and do not
skip any of the stages.

Once the chamber has been pumped down, there may be a
small movement of the Test Glass position due to flexure of the
chamber walls. This can be tested by monitoring the Signal
level (using the Data Acquisition Server) and comparing the
values in air and under vacuum.

If there Is a decrease in signal level under vacuum then ONLY
adjust the three Tilt Adjustment Knobs on the Test Glass
Changer to re-optimise the Signal level. DO NOT adjust the
Source and Detector Modules.
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Thank You

For further information

nwnu !
or support, please contact j\.ﬂ' o

Intellemetrics Global Ltd

Tel: 0044 141 889 0700
Fax: 0044 141 889 0707

Email: enquiries@intellemetrics.com
http://www.intellemetrics.com

ST intellemetrics




