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LASER QUALITY MEASUREMENTS PRIMES

Problems with qualification of beam sources

e sheer volume of lasers to be qualified per day
e required measurement accuracy and reproducibility

> fast and robust qualification measurement and documentation
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LaserQualityMonitor LOM+

Measurement Principle:

e Measurement of artificial caustic
according to 1SO11146

e Backcalculate, using second
moments, from caustic to raw beam
parameters:

— Beam waist position

- Beam waist radius
—_ M2
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—e
MEASURING LASER QUALITY WITH THE LQM+ PRIMES

basic LQM+

Laser pulse duration 100 fs - cw
1st attenuator
M2 1-50
A 340 - 1100 nm
Power 100 mW - 20 kW
Beam diameter 1-15mm
Max. power density up to 10 kW/cm? 2nd attenuator

fiber connector
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LaserQualityMonitor LOM+

What's the ,,+“ in LQM+?

e Modular system to maximise the
range of application => 20kW

e ,Plug and play” for fibers

e Fast alignment mode for all other
applications

e Simultaneous power measurement
in attenuators
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basic LQM+

1st attenuator

fiber connector
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LaserQualityMonitor+

What's the ,,+“ in LQM+?

e \Works with new LDS

e Auto-caustic: 3 times faster than
LQM!

e Higher measurement accuracy and
reproducibility

e Interchangeability of lenses, OD
filters, attenuators

e |ncreased signal-noise-ratio
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basic LQM+

1st attenuator
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AUTOCAUSTIC MEASUREMENT PRIMES

. & PRIMES LaserisagrasticsSafane Valid for = 74 days - o=

Measurements with e
. — << Toclbanch x| =+ »
LQM+ and new LDS: o - IRNECERDESEEIEM e BE

Conned 0 dede

. Plug fiber
. Choose Auto caustic

. Press Play

A W DN P

. Measurement (ca. 1 min)

Please choosa your tool

> fast

> accurate & -
) Status

> operator independent

> environment independent T
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MEASUREMENT EVALUATION PRIMES

P> Raw beam analysis: measurement 1 ™~ P> Evaluation Display: measurement 1 s -
o Algerithm | Rotated moments W
] Status

5

.

E A
=

e

R
OK “"2

5=

T T T T T Lower limit Lowerwaming Measured value  Upperwaming  Upper limit

o
z-Position in m min. SMR 100 35.0 _ = =

Not OK

Review Details

Plane
Average fit deviation in 3%
max. fit deviation in % Ebene 11
min. Fill Factor
max. Fill Factor e = 3, Ebene 5, Ebene 8, Ebene 13, Eoene 16, Ebene 18
LAZMess £ ZR

# planes per za

min. SNR
max, signal level in %

ax. fraction of saturated pixels in %
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MEASUREMENT EVALUATION PRIMES

P> Raw beam analysis: measurement 2 = P> Evaluation Display: measurement 2 a -

Algorithm | Rotated moments W

Status

~ Raw beam a

Laser ] TR

Radius in mm

OK |

Lower limit Lower waming Measured value Upper waming Upper limit

-150 -100 50 o 50
2-Positian in m Average fit deviation in % [Rot. mom, 2) 00 oo [ 30 [

Not OK

Review [¥| Details

Plane

Average fit deviation in %
Ebene 0, Etkne 1, Ebene 3, Eoene £, Ebene 5, Ebene 6, Ebene 7, Ebe

max. fit deviation in %

min. Fill Factor
Ebene 0, Ebene 1, Ebene 2, Ebene 3, Ebens

max. Fill Factor

A7Meas /2R

# planes per 2
min. SNR

max. signal level in %

yax. fraction of saturated pixels in %
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PRESETS

Laser Quality Measurements:

e Same setup

e Same laser type

e High volume of measurements/day
> Save time by setting parameters

once, then load and use presets for
measurement
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z L
Device control | B

Camera Settings

Automatic Caustic v

Settings = Advanced

Calibrated wavelengths in nm * 1064 V¥V

Used wavelength in nm * 1064

Power Pin W * 1000

Focal length of focusing optic in mm * -
Time Series

Number of Measurements * 1

Measurement pause ins * 60
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REPORT FUNCTION PRIMES

.
Measurement report PRIMES

Report date: 8/31/2018

Documentation of measurements:

LaserQ
16177

Comment:

1/1/2017

ROL 05

e pdf-Report with measurement
re S u ItS Caustic results 2nd moment

_mg" '

e Customized reports possible upon Erwrm—— /\
request B I |

‘Caustic review 2nd moment Caustic details 2nd moment

ma

Distane n:EdEv(BIIasE

m
NI
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SOFTWARE EVOLUTION PRIMES

P> False-color Image: Plane 2\ FokusKaustik_.. g - O X P> 3D Caustic Display: measurement 1 A - O x [P Graph: Fokus shift at 100% Power

004 14953

Graph st
149.57 4 Fit algorithms

Treng
Average
149.56 o <
Caustic
Wavelength A
] Rise
100 14855

Yabs in Hm

zinmm

Decay.
Rise2
149.54 o it sensitivity
(Caustic parameters

2 Giobal parameters
2 Device moments
> Rotated moments

14953 o

' Invariznt moments

1as52 ] W parameter

300 400 500 600 700
Xabs in pm

xinpm: 360 yinum: -44 Amp,incs 237

Beam viaist radius 10

Beam viaist position 20

0871000 031200 081400 091600 091800  0920:00 082200 032400  09:26:00
Timestamp in hours:minutes:seconds

09:2800  09:30:00 Beam parameter product
3

a o Total
S —— msw mer |~ =>Complex Analysis:
- - ' 2964 2895
14165 14086 | oo . .
= e o= e time stability
235 106 105 T
COG (windaw) in mm 0005 0003 — 0338 0335 * re p rOd ucl b I I Ity
COG (absolute) in mm 0537 Q106 I Ellipticity at Azp - = 1.02 .
v ~ . s ® comparison of lasers
COG x at zo in mm 0012 0.010 -— ) .
woysannn  oom aon  — ® Process characterizations
Misalignment angle in mrad -8.03 1.21 141
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EASY HANDLING OF MEASUREMENT DATA PRIMES

e Parallel
displaying
of different
datasets /
measurements
for comparison

e All tools can
be opened any
number of
times
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OUTLOOK: LDS PRO PRIMES

e
woi [P Raw Beam Parameters m - 0O X |[g

- w;:!: D oo - - -
k [] 0 (Raw beam) s |- [0 | mm
] 2R (Raw beam) E - | m
[] & (raw beam) o1 |- 10 | mred

M? (Raw beam] [F -
|:| Beam diameter on last optic |1 | |‘IU | i

G A A A Tertem A G A
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SUMMARY PRiMES

Easy, fast and accurate
measurements of laser quality
due to:

e Plug-and-play® for fibers
e Fast, accurate 1-click measurements

¢ Evaluation of measurement results

e Tools for analyzing big datasets and
time-related effects

e Report function for documentation
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THANK YOU FOR YOUR ATTENTION!
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