Video LIDT detection &
damage analysis
technique “in-situ”
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Purpose of the work

In-situ video detection and analysis
set-up for “1 on 1" and “S on 1°
LIDT-measurements
at low repetition rates
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: « » : No visual
Conventional “1 on 1” LIDT test procedure: changes «—> Not damaged
Sample surface - Sample surface /
after laser shot \
Visual
surface <€——> Damaged

before laser shot
changes

EE—EELASER ZENTRUM HANNOVER e.V.




N The main idea
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The procedure
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Know how ©
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Experimental set-up
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Experimental set-up
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DeteCtiOn mOdU|e ~50 Euro
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Communication interface

Complementary |Vietal Oxide Semiconductor

USB ActiveX Digital
control =REWAIS
component




Sample holder




Diode lighted sample
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Set-up in real life
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Magnification

480 um

A
\4

640 um
£

===SSLASER ZENTRUM HANNOVER e.V.




& LIDD_0.25.vi Q@E

r"f".'_l!t'lJEﬁﬂ'."'l_": '::i.l'!"!'l-!l Experiment mods  Hep
/| » @@ nl
Damage

Reference Difference indicator

picture picture
L aser induced optical damage detection

L J
- -
10
| Hchual rusmbeer of pactur
Riference prine Wl cricet R Diference Picture B ot o e \Walting For shot ik Tg?:;:‘:i:l
" eadting for el stat a io0
Pakern Cokos
Eia Fomdf S \
W60 GreenSum “Analysis
Gst picture I onvcet T Liva monitor s e pa rameters
e s | @D @\
: Trigger  Get reference
D Off ERchLrE Arsalysn
/ W on/foff
Test - T
picture Experiment @ onjost
mode Actual number

Sl S of test picture




Digital image structure 'p>e
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Digital photo:

8 bits = 28 = 256
different states:

0...255




Digital Signal Processing
>(RGB)
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Digital Signal Processing (1 on 1)

Before shot: After shot; Difference:
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Digital Signal Processing (1 on 1)
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Digital Signal Processing (S on 1)
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Characteristic damage curve

Al coated mirror

ol o
o o

v 50%-LIDT
0%-LIDT

> P
o o

N|—|
S
O
~
=
>
=
7))
C
)
©
>
(@)
| -
)
C
)

v

= = A
o 1 o u o w

) ) [ R R |
10 100
number of pulses

]
m
i

LASER ZENTRUM HANNOVER e.V.



Characteristic damage curve

— T T """ Probe: SON11707030

Gold coated mirror |
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Typical damages (Al)




Little problem 1 ©

Saturation: too much light




Little problem 2 ©

Not enough light




Little problem 3 ©

Impurities and vibrations

10-10 =10 + 10




Little problem 4 ©

Problem of 100 Euro

Video For Windows
ActiveX Control
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THANK YOU FOR USING INVENT visionVFw

[
This is a fully functional unregistered version of INVENT visionVPW for evaluation use only.
It runs for 15 minutes and then disconnects and displays this notice. The registered

version
does not disconnect and display this notice. Yiou can order the registered version online or
by mail. Immediate online delivery is available from http:/ Awmana INVENT eering.com

| understand that | may use INVENT visionVFW only for evaluation purposes, subject to

the




Little problem 5 ©

(Problem of ~1500 Euro)

Fast PC recommended:
1.Intel Pentium4 (3 GHz) or higher

2.Faster Web Cam
3.Faster ActiveX control drivers
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Partial solution of problem 5 ©




Little problem 6 ©

3 computer problem:
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14 b & 6 7

1. Real time detection “In situ” (in principle: inspection to)

2. Ability to check result after measurement
3. Analysis based on the Differences of the site
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1. Relative low repetition rate of the analysis module

(up to 40 Hz)
Camera
Drivers
Computer

2. Vibration isolation
3. Resolution of the microscope system
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Possible applications
In future:

1. Real time damage “"dynamics” observation

2. LIDT detection for high repetition mode
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Damage

~ Number of pulses




Conclusions

Experimental set-up for “1 on 1" and S on 1°

assembled
Microscopic video sensor based detection

module was developed

The system tested:
(Measured LIDT for several mirrors)
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