gen'bec-eo) Beamage-XXXXX + M2DU M’® system

Preliminary Datasheet

Applications

—  M? measurement of CW & pulsed lasers

—  M? measurement of focused beams M-Squared Dialog [l

— Focus position of laser assemblies MA2 u 106 | Mr2 v 1.08
2Wo u 37.0um | 2Wo v 36.1 um

Features Zo u 25313.2um | Zo v 25234.3 um

— USB 2.0 for field service applications Zr u 16100 um | Zr v 1476.5 um
Theta u 0.0 deg.| Theta v 0.0 deg.

— Compact portable system QJ QJ
NA_u 0.012 | NA v 0.013

8 Lx3"Wx4.5"H(200x110x 70 mm) | EEUAREE BRI T
Total weight 4.4 b, (2 kg)

| Set Start Pasition | SetEnd Posifon | Hame Stege | 5TOP |

— Field-replaceable lens options

Description

The USB 2.0 interfaced M2DU accessory converts any
Beamage-XXXXX series beam profiling camera into a
compact ISO 11146 compliant M? measurement system.

The M2DU system comprises a lens fixed to the front of a
moving stage on which the Beamage camera moves up to

Wawelength = 675.00 nm

Cliplevel = uv @ 4Sigma
44 mm. Total span = 15.2 mm
An 85 mn;)focal length', 400 EO 90}(1) nm, achromal\t refocuses SLEQ:; e M2 Dislogto ipboard__| Export Data |
an nput beam to a waist within the stage travel range. W B =il
. N . - 5 i Start k2 SETUP Save M2 RecallM2
(Alternative lens focal lengths and coatings will be FistSlt [ |
£ Second 5t Show recalled data | Hide |

recommended/supplied for some applications.)

Sampling in accordance with the ISO 11146 standard
measures the hyperbolic region about the waist. A least
squares hyperbolic fit to the second moment diameter data
allows calculation of the M? value and related parameters.

M? Beam Quality Factor - explained

M2, or Beam Quality Factor, is a dimensionless
parameter that characterizes the degree of
imperfection of a real-world laser beam. The closer
the M?* value is to 1.0, - i.e. the closer the beam is
to TEMgs Gaussian perfection - the closer the beam
can be focused to its diffraction limited spot size.

At its simplest M* may defined as: The ratio of the
divergence of the actual beam, to that of a
theoretical, diffraction-limited TEMy; beam with the
same waist diameter.

Due to limitations of the optical cavity, the lasing
medium, and/or the output/ancillary optics, most
beams are not the ‘perfect’, diffraction-limited,
Gaussian profile, pure TEMy; mode described in
textbooks. Complex beams can contain multiple
TEM,, contributions leading to high values of M*.
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Max. Input beam at max. Mag (@ s = F) at profiler res. limit.
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Beam modeling for Lens selection

It will be our pleasure to model your beam for you to determine the best choice of lens for your system. Below are details
of the program used to model your beam.

The user enters the source beam details and chooses a lens focal length and the source to lens spacing. The output data
fields show several factors and highlights in yellow, the required lens diameter plus the length of spacers required to
place the beam waist within the range of the stage. The lines on the (auto-scaled) graph show:

The estimated beamwaist profile after the lens.

The calculated flattest acceptable beamwaist (maximum Rayleigh Range) for this stage.

The minimum allowed beam waist for the chosen profiler.

Click for IS0 11148 criteria Beamwaist profile AFTER lens for your beam
User Entered Input Beam must NOT be flatter than (below) this line
Select Profiler: Beamage-USH 350 Lower beamwaist limit due to profiler resolution
Stage Model Mz2DU
Beam Qualty Factor M*= 1,05 N
Wavelength h= 533 nm 200
Input beamwaist diam. 2W, = 0,54 mm \
Select Lens. Focal length F = 100 i 250 Y
Input beamwaizt to lens dist. = = 50 mm £ \
Results for Your Inputs £ om \
Lens mount to desired zero plane. = 86 T % \
Max. Rayleigh range for stage = 13 mm E
Input Far Field Divergence, O = 1,57 mrad 'E 150 “\\
Input Rayleigh Range, zR = 345 mm EuE f/;
Beam Diameter at lens = 0,55 mm 100 -
Min. clear lenz aperture = 1.1 mm
Req'd lens diameter = 25 mim
Magnification = 0,287 50
% of beam after lens = 1757
Qutput beamwaist, 2VWo" = 1551 Hm 0
Output Rayleigh Range, zR" = 28,42 mm 0 10 20 a0 40 0
Output wa_isttu Ifa_ns '_jiE't" &= 959 A Z pesition in mm in the moving stage
Output waist pesition in 2can = 3559 mm
Focal plane to beamwaist = -41 M
Estimated -3.zR Scan Start position = -45 4 mm
Estimated +0.5.zR Win. Scan Stop position = 50,1 mm Clicking on the Excel cell offers the user both input
Add this length of spacer(s) after lens:| 10 |mm advice and the selection of options where appropriate
G0 Sample interval in pm = 18949 A

Please call us and we will be happy to model your beam for you, in order to ensure that it can be correctly measured with
the received system.
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L H-Squared Dialog
1@ 8

4+ = E 0 R F @ B X YR L
Deita = 4321 um Pisel | = 11956 [18.7%] M2 u 101 || M2 w 1.00
4xSigma
gmaz] 2o u Tdum | | 3o v 75 um
Clip[b] 50.0% Zo_u 32026 um | | Zo v 37705 um
T Ir u sgsoum | | Zr v 6503 um
_No hoamﬁﬂmarlmﬂnd - Theta u 1185 mr | | Theta v 113 mr
2W_Major 74 um
2W_Minor 73 um
2W_Mean 73um
Eff. diam. 76 um
Ellipticity 0.98
Orientation 17.8 deg.
Crosshair 0.0 deg.
Xc -182 um
Ye - -390 um Woelength 632 am Black = axis
Toggle Centroid: [absolute Total opan = AT
Current 2 location = 38.2 mm
Peak % 86.1%
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Operation includes an Auto scan range mode which simplifies scanning a range in accordance with the ISO standard, and
is described fully in the Application Note which accompanies the stage. An initial 20-point scan with an Average of 2
images at each positioned is performed over the total range of the stage. The software then establishes the optimal scan
range for M2 measurement in accordance with the Standard. Averaging is set to 5 images per position and 60 equi-spaced
positions in z about the beam waist. A typical full scan takes 5 minutes, but coarser scans may be performed faster.

s T

Beamage-XXXX

Moving platform, 44 mm travel
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Applicable Standards

IS0 11146 is the applicable standard: ‘Test methods for laser beam parameters: Beam widths, divergence angle, and beam
propagation factor.” (Available from http://webstore.ansi.org/ansidocstore/default.asp).

It requires:
— Use of the Second Moment (40) definition of the beam diameter.
— Averaging of 5 samples at each position in z.

— A minimum of ten samples in z. “... half of them shall be distributed within one Rayleigh length on either side of the
beam waist and half of them should be distributed beyond two Rayleigh lengths from the beam waist.” (Gentec-EO
offers from 10 to 60 samples in z).

— A hyperbolic fit to the data.

Accuracy and Repeatability

Operated properly with a stable beam, you can achieve absolute M? accuracy of +5 to +10 %, and repeatability of +2%.
Achieving absolute accuracy better than +5 % is possible, but can be difficult.

Ordering
1. Beamage-XXXX series head
2. M2DU system comprising the following items:

Beamage-Series USB 2.0 M2 Scan Stage with lens & adaptor plates: 2.5 um steps, 44 mm travel + 3 m cable +
Mounted 100 mm focal length fused silica singlet (17.5 mm aperture) for:

0 185-450 nm = UV

0 400-800 nm — VIS

0 630-1100 nm — NIR

0 1030-1350 nm — TEL

3. Available lenses* (focal lengths) for all wavelength ranges:

0 100 mm, 25 mm & (comes standard)

0o 150 mm, 25 mm @

0 250 mm, 25 mm &

0 500 mm, 50 mm @

* All lenses include appropriate adapters and spacers.



