
BACHMAN: “FM” — 2007/1/31 — 19:34 — PAGE v — #5

Contents

1 Introduction 1
Reinhart Poprawe

2 High-Power Diode Laser Technology and Characteristics 5
Martin Behringer
2.1. Principles of Diode Laser Operation 5
2.2. Manufacturing Technology 25
2.3. Chip Characterization Methods and Measurements 33
2.4. Broad Area Emitters and Arrays 47
2.5. High-Brightness Emitters and Arrays 55

3 Packaging of Diode Laser Bars 75
Konstantin Boucke
3.1. Introduction 75
3.2. Mounting of Diode Laser Bars 77
3.3. Cooling 83
3.4. Expansion-Matched Packages 104
3.5. Mounting of Micro-Optics 117

4 Incoherent Beam Superposition
and Stacking 121
Peter Loosen, Alexander Knitsch
4.1. Introduction and Survey 121
4.2. Beam Collimation 128
4.3. Techniques for Beam Combination 142
4.4. Stacking Techniques 150
4.5. Beam Symmetrization and Fiber Coupling 162
4.6. Beam Quality Limits and Comparison

to Coherent Coupling 175

5 Laser Systems Beam Characteristics, Metrology,
and Standards 181
Bert John Neubert, Wolf-Dieter Scharfe
5.1. Introduction 181
5.2. Theoretical Background of Beam Propagation 183
5.3. Power Density Distribution 186
5.4. Propagation of the Beam Widths 188
5.5. Measurement of the Beam Power 196
5.6. Measurement of the Power Density Distribution

and the Beam Propagation Ratio, M 2 196

v



BACHMAN: “FM” — 2007/1/31 — 19:34 — PAGE vi — #6

vi Contents

5.7. Beam Positional Stability 204
5.8. Wavefront of a Laser Beam 205
5.9. Lifetime 206
5.10. Laser Safety 209
5.11. Table of International Standards related

to Laser Metrology 210
5.12. Practical Hints for Measurements 211

6 Diode Laser Systems 215
Friedrich Bachmann
6.1. Introduction 215
6.2. Multi-Purpose Diode Laser Systems 215
6.3. Modular Diode Laser Systems 245

7 Applications 285
D. Petring, R. Polzin, M. Becker
7.1. Joining Technologies 285
7.2. Cutting and Laser-Assisted Machining Technologies 387
7.3. Surface Treatment 425

8 Summary and Outlook 535
Reinhart Poprawe

Index 539



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice




