
Beam Shaping 

blz / bayern photonics Workshop "Charakterisierung und Formung von Laserstrahlung" 

29. März 2011          Günter Toesko - Diplom Physiker 



Sill Optics 

1894 Î Company founded at Nuremberg 

1923 Î Moving to Wendelstein 

1950 Î Manufacturing for precision optics started 

1970 Î Additional programs for Profile-Projection-Lenses 

1982 Î OEM- Application 

1986 Î Investment in Synchro-Speed-Equipment, In house design, Scan Lenses     

1989 Î Member to Melles Griot Group of companies 

1994 Î Reverts to private ownership 

  Î 100 years anniversary 

1995 Î Investment in latest CNC-Technology for Grinding, Polishing and Centering 

1996 Î Certification according to Quality Standard DIN EN ISO 9002 

2000 Î New Facility 

2002 Î Quality Standard DIN EN ISO 9001:2000  

2004 Î 110 years Anniversary 

2005 Î Re-certification according to DIN EN ISO 9001:2000 

2006 Î Start of work for a new building for more service 

2008 Î Re-certification according to DIN EN ISO 9001:2000 

2010 Î Re-certification according to DIN EN ISO 9001:2008 
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Sill Optics 
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Basics 

Beam shaping:  

 

Process of redistribution the irradiance and 

phase of optical radiation.  

Incoming  

beam 

Optical 

System 

Outgoing  

beam 
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Why shaping a beam - Motivation 

Structuring of trenches with top hat profile vs Gaussian beam 

(single mode laser; i.e. M²=1): 

 

- homogeneous ablation 

- steeper walls and smoother edges 

- smaller heat affected zone (HAZ) 
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History 

Wall painting from the Stanzino delle Matematiche in the Galleria degli Uffizi  (Florence, Italy). Painted by Giulio Parigi (1571-1635) in the years 1599-1600. 

Archimedes of Syracuse (287-212 BC)  
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History 

SDI: Strategic Defense Initiative 
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History 

First practical beam shaping optic:  

 

Fresnel lens used in lighthouses 

blz / bayern photonics Workshop "Charakterisierung und Formung von Laserstrahlung" 

29. März 2011          Günter Toesko - Diplom Physiker 



History 

Fresnel lens used in lighthouses 
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Definition 

Beam shaping technique:  

 

ü field mappers 

 work with beams with a known field distribution, 

 e.g. single-mode beams 

 

übeam integrators  

 work for both coherent and multimode beams 

 

Categorization is independend from the methods 

such as diffraction theory or geometrical optics. 
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Definition 

Beam shaping technique:  

 

 
 

ü field mappers 

 

 

 

 
 

  

übeam integrators 

(homogenizers)  
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ÅAspherical cylindrical lenses 

ÅMicrolenses (in arrays) 

ÅAspherical lenses 

ÅGRIN lenses 

ÅReflective mirror systems 

ÅDiffusor 

ÅGratings 

ÅAxicons 

ÅDiffractive optical elements (DOE) 

ÅMechanical aperture >> high losses 

Åé. 

 

    

How to shape the beam 

lossless beam shaping preferred in most cases 
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Rule of Thumb: parameter ß 

Beam shaping approach depends on the nature of the 

input beam and the desired output beam. 

 

ß provides information if diffraction effects are significant. 

 

ħ
ςς“ὶώ

Ὢ
 

 

ὶ = beam radius at 1/e² level 

ώ = half width of desired output dimension 

Ὢ = focal length of the focusing optic or distance   

  from optical system to target plane 

 = wavelength 
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Rule of thumb: parameter ß 

For simple geometries such as circles and rectangles: 

 

ß < 4:    no acceptable results 

 

4 < ß < 32:  diffraction effects are significant and should   

    be taken into account 

 

ß > 32:   diffraction effects should not significantly   

    degrade the overall shape of the output beam 
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Geometrical optics vs POP 

üGeometrical optics is the modeling of optical systems by 

tracing rays. 

 

üPhysical optics propagation is the modeling of optical 

systems by propagating wavefronts. 

 

Rays propagate along straight lines without interfering with 

one another, wavefronts propagate while coherently 

interfering with themselves. 

blz / bayern photonics Workshop "Charakterisierung und Formung von Laserstrahlung" 

29. März 2011          Günter Toesko - Diplom Physiker 



   0. 0000

   0. 0475

   0. 0951

   0. 1426

   0. 1901

   0. 2377

   0. 2852

   0. 3328

   0. 3803

   0. 4278

   0. 4754

Tot al  I r r adi anc e s ur f ac e 6 

26. 02. 2011
Wavelength 0.44157 Õm in index 1.00000 at 0.0000 (deg)
Di s pl ay  X Wi dt h = 7. 1282E+001,  Y Hei ght  = 7. 1282E+001 Mi l l i met er s
Peak  I r r adi anc e = 4. 7536E- 001 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 1. 0039E+002 Wat t s
X Pi l ot :  Si z e= 1. 9009E+001,  Wai s t = 2. 5574E+000,  Pos = - 3. 4272E+005,  Ray l ei gh= 4. 6533E+004
Y Pi l ot :  Si z e= 1. 9009E+001,  Wai s t = 2. 5574E+000,  Pos = - 3. 4272E+005,  Ray l ei gh= 4. 6533E+004

- 35. 64 - 28. 51 - 21. 38 - 14. 26 - 7. 128 0 7. 128 14. 26 21. 38 28. 51 35. 64
0

0. 04434

0. 08867

0. 133

0. 1773

0. 2217

0. 266

0. 3104

0. 3547

0. 399

0. 4434

X c oor di nat e v al ue

I
r
r
a
d
i
a
n
c
e
 
(
Wa
t
t
s
 
p
e
r
 
s
q
 
Mi
l
l
i
me
t
e
r
)

I r r adi anc e X- Cr os s  s ec t i on s ur f ac e 6 

26. 02. 2011
Wavelength 0.44157 Õm in index 1.00000 at 0.0000 (deg)
Cent er ,  Y = 0. 0000E+000
Peak  I r r adi anc e = 1. 4137E+000 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 8. 6919E+001 Wat t s
Pi l ot :  Si z e= 1. 9009E+001,  Wai s t = 2. 5574E+000,  Pos = - 3. 4272E+005,  Ray l ei gh= 4. 6533E+004
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Geometrical optics vs POP 
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Gauss       >      Top Hat 

 

 

 

Beam expander 1.56X 



Aspherical cylindrical lenses 

Cylinder lenses 

Plano-convex lens 

(field lens) 
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Aspherical cylindrical lenses ð Field lens only 

 

        0

    44762

    89523

   134285

   179047

   223809

   268570

   313332

   358094

   402856

   447617

Tot al  I r r adi anc e s ur f ac e 4 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
28. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000 (deg)
Di s pl ay  X Wi dt h = 2. 9954E- 002,  Y Hei ght  = 2. 9954E- 002 Mi l l i met er s
Peak  I r r adi anc e = 4. 4762E+005 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 2. 5133E+001 Wat t s
X Pi l ot :  Si z e= 5. 4052E- 003,  Wai s t = 4. 2238E- 003,  Pos = - 8. 4126E- 002,  Ray l ei gh= 1. 0535E- 001
Y Pi l ot :  Si z e= 5. 4052E- 003,  Wai s t = 4. 2238E- 003,  Pos = - 8. 4126E- 002,  Ray l ei gh= 1. 0535E- 001
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Cent er ,  Y = 0. 0000E+000
Peak  I r r adi anc e = 4. 4830E+005 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 2. 5133E+001 Wat t s
X Pi l ot :  Si z e= 5. 4051E- 003,  Wai s t = 4. 2235E- 003,  Pos = - 8. 4126E- 002,  Ray l ei gh= 1. 0534E- 001
Y Pi l ot :  Si z e= 5. 4051E- 003,  Wai s t = 4. 2235E- 003,  Pos = - 8. 4126E- 002,  Ray l ei gh= 1. 0534E- 001
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Aspherical cylindrical lenses ð Full system 

 
1/e² diameter 28µm 

ß =  
ᶻȢ ᶻ

ᶻ
 = 5 

Size of shaped spot: 

approx. 1.8times of 

diffraction limted spot 
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Excursion - Spot size 

Spot Size (1/e²): d0  

= 
l
Dg 

 Å EFL Å APO Å M²  

 

Dg Da/Dg APO

5.00 2 1.27

6.67 1.5 1.41

8.00 1.25 1.56

10.00 1 1.83

11.11 0.9 1.99

13.33 0.75 2.32

20.00 0.5 2.44

Da: aperture diameter 

Dg: 1/e
2
beam diameter

M * *
[mm] 

[mm] 
 * ][ [µm] 2Faktor

Apertur

Brennweite
µmeWellenlängSpotgröße =

Dg 

EFL 

d0 

DOF 

Da 

Depth of Field DOF  

Rayleigh range zR =  Å DOF 

= 
p
l
 Å 
(d0 
£ 2)Į
MĮ

 Å (APO/1.27)²  

e.g. 10mm 
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 175. 0495
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 350. 0990

 437. 6238

 525. 1485

 612. 6733

 700. 1981

 787. 7228

 875. 2476

Tot al  I r r adi anc e s ur f ac e 18 

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
28. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Di s pl ay  X Wi dt h = 2. 3429E- 001,  Y Hei ght  = 2. 3475E- 001 Mi l l i met er s
Peak  I r r adi anc e = 8. 7525E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 5. 9831E- 002,  Wai s t = 8. 4929E- 003,  Pos = - 2. 9703E+000,  Ray l ei gh= 4. 2594E- 001
Y Pi l ot :  Si z e= 5. 9913E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 2. 9644E+000,  Ray l ei gh= 4. 2301E- 001
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I r r adi anc e X- Cr os s  s ec t i on s ur f ac e 18 

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
28. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Cent er ,  Y = 0. 0000E+000
Peak  I r r adi anc e = 8. 7525E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 5. 9831E- 002,  Wai s t = 8. 4929E- 003,  Pos = - 2. 9703E+000,  Ray l ei gh= 4. 2594E- 001
Y Pi l ot :  Si z e= 5. 9913E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 2. 9644E+000,  Ray l ei gh= 4. 2301E- 001

Tot al  I r r adi anc e s ur f ac e 18 

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
28. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Di s pl ay  X Wi dt h = 2. 3429E- 001,  Y Hei ght  = 2. 3475E- 001 Mi l l i met er s
Peak  I r r adi anc e = 8. 7525E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 5. 9831E- 002,  Wai s t = 8. 4929E- 003,  Pos = - 2. 9703E+000,  Ray l ei gh= 4. 2594E- 001
Y Pi l ot :  Si z e= 5. 9913E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 2. 9644E+000,  Ray l ei gh= 4. 2301E- 001

Aspherical cylindrical lenses ð Full system 

 

Assumption: 

M²=1 (TEM00) 
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Aspherical cylindrical lenses ð Full system 

 

     0. 00

   158. 81

   317. 62

   476. 44

   635. 25

   794. 06

   952. 87

  1111. 68

  1270. 49

  1429. 31

  1588. 12

Tot al  I r r adi anc e s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
23. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Di s pl ay  X Wi dt h = 1. 9485E- 001,  Y Hei ght  = 1. 9516E- 001 Mi l l i met er s
Peak  I r r adi anc e = 1. 5881E+003 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 4. 9983E- 002,  Wai s t = 8. 4929E- 003,  Pos = - 2. 4703E+000,  Ray l ei gh= 4. 2594E- 001
Y Pi l ot :  Si z e= 5. 0029E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 2. 4644E+000,  Ray l ei gh= 4. 2301E- 001
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I r r adi anc e X- Cr os s  s ec t i on s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
23. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Cent er ,  Y = 0. 0000E+000
Peak  I r r adi anc e = 1. 5881E+003 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 4. 9983E- 002,  Wai s t = 8. 4929E- 003,  Pos = - 2. 4703E+000,  Ray l ei gh= 4. 2594E- 001
Y Pi l ot :  Si z e= 5. 0029E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 2. 4644E+000,  Ray l ei gh= 4. 2301E- 001

Tot al  I r r adi anc e s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
23. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Di s pl ay  X Wi dt h = 1. 9485E- 001,  Y Hei ght  = 1. 9516E- 001 Mi l l i met er s
Peak  I r r adi anc e = 1. 5881E+003 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 4. 9983E- 002,  Wai s t = 8. 4929E- 003,  Pos = - 2. 4703E+000,  Ray l ei gh= 4. 2594E- 001
Y Pi l ot :  Si z e= 5. 0029E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 2. 4644E+000,  Ray l ei gh= 4. 2301E- 001

Defocus: + 0.5 mm 

~ Rayleigh range for 

an Gaussian beam 
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Aspherical cylindrical lenses ð Full system 

 

   0. 0000

  63. 6690
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 191. 0070
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 318. 3450

 382. 0140

 445. 6830

 509. 3520

 573. 0210

 636. 6899

Tot al  I r r adi anc e s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
23. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Di s pl ay  X Wi dt h = 2. 7372E- 001,  Y Hei ght  = 2. 7435E- 001 Mi l l i met er s
Peak  I r r adi anc e = 6. 3669E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 6. 9714E- 002,  Wai s t = 8. 4929E- 003,  Pos = - 3. 4703E+000,  Ray l ei gh= 4. 2594E- 001
Y Pi l ot :  Si z e= 6. 9831E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 3. 4644E+000,  Ray l ei gh= 4. 2301E- 001
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I r r adi anc e X- Cr os s  s ec t i on s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
23. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Cent er ,  Y = 0. 0000E+000
Peak  I r r adi anc e = 6. 3669E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 6. 9714E- 002,  Wai s t = 8. 4929E- 003,  Pos = - 3. 4703E+000,  Ray l ei gh= 4. 2594E- 001
Y Pi l ot :  Si z e= 6. 9831E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 3. 4644E+000,  Ray l ei gh= 4. 2301E- 001

Tot al  I r r adi anc e s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
23. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Di s pl ay  X Wi dt h = 2. 7372E- 001,  Y Hei ght  = 2. 7435E- 001 Mi l l i met er s
Peak  I r r adi anc e = 6. 3669E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 6. 9714E- 002,  Wai s t = 8. 4929E- 003,  Pos = - 3. 4703E+000,  Ray l ei gh= 4. 2594E- 001
Y Pi l ot :  Si z e= 6. 9831E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 3. 4644E+000,  Ray l ei gh= 4. 2301E- 001

Defocus: - 0.5 mm 

~ Rayleigh range for 

an Gaussian beam 
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   0. 0000

  90. 9622

 181. 9243

 272. 8865

 363. 8487

 454. 8108

 545. 7730

 636. 7352

 727. 6973

 818. 6595

 909. 6217

Tot al  I r r adi anc e s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
25. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Di s pl ay  X Wi dt h = 2. 3405E- 001,  Y Hei ght  = 2. 3474E- 001 Mi l l i met er s
Peak  I r r adi anc e = 9. 0962E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 5. 9772E- 002,  Wai s t = 8. 4927E- 003,  Pos = - 2. 9672E+000,  Ray l ei gh= 4. 2592E- 001
Y Pi l ot :  Si z e= 5. 9910E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 2. 9643E+000,  Ray l ei gh= 4. 2301E- 001

- 0. 117 - 0. 09362 - 0. 07021 - 0. 04681 - 0. 0234 0 0. 0234 0. 04681 0. 07021 0. 09362 0. 117
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I r r adi anc e X- Cr os s  s ec t i on s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
25. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Cent er ,  Y = 0. 0000E+000
Peak  I r r adi anc e = 9. 0962E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 5. 9772E- 002,  Wai s t = 8. 4927E- 003,  Pos = - 2. 9672E+000,  Ray l ei gh= 4. 2592E- 001
Y Pi l ot :  Si z e= 5. 9910E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 2. 9643E+000,  Ray l ei gh= 4. 2301E- 001

Tot al  I r r adi anc e s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
25. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Di s pl ay  X Wi dt h = 2. 3405E- 001,  Y Hei ght  = 2. 3474E- 001 Mi l l i met er s
Peak  I r r adi anc e = 9. 0962E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 5. 9772E- 002,  Wai s t = 8. 4927E- 003,  Pos = - 2. 9672E+000,  Ray l ei gh= 4. 2592E- 001
Y Pi l ot :  Si z e= 5. 9910E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 2. 9643E+000,  Ray l ei gh= 4. 2301E- 001

- 0. 1174 - 0. 0939 - 0. 07042 - 0. 04695 - 0. 02347 0 0. 02347 0. 04695 0. 07042 0. 0939 0. 1174
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I r r adi anc e Y- Cr os s  s ec t i on s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
25. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Cent er ,  X = 0. 0000E+000
Peak  I r r adi anc e = 9. 0962E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 8100E+000 Wat t s
X Pi l ot :  Si z e= 5. 9772E- 002,  Wai s t = 8. 4927E- 003,  Pos = - 2. 9672E+000,  Ray l ei gh= 4. 2592E- 001
Y Pi l ot :  Si z e= 5. 9910E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 2. 9643E+000,  Ray l ei gh= 4. 2301E- 001

Lens 1: shift 

50µm lateral  

Aspherical cylindrical lenses ð Full System 
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   0. 0000

  83. 1633

 166. 3266

 249. 4900

 332. 6533

 415. 8166

 498. 9799

 582. 1433

 665. 3066

 748. 4699

 831. 6332

Tot al  I r r adi anc e s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
25. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Di s pl ay  X Wi dt h = 2. 4023E- 001,  Y Hei ght  = 2. 4047E- 001 Mi l l i met er s
Peak  I r r adi anc e = 8. 3163E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 3. 5343E+000 Wat t s
X Pi l ot :  Si z e= 5. 2826E- 002,  Wai s t = 9. 8398E- 003,  Pos = - 3. 0158E+000,  Ray l ei gh= 5. 7175E- 001
Y Pi l ot :  Si z e= 5. 2891E- 002,  Wai s t = 9. 8058E- 003,  Pos = - 3. 0096E+000,  Ray l ei gh= 5. 6782E- 001
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I r r adi anc e X- Cr os s  s ec t i on s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
25. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Cent er ,  Y = 0. 0000E+000
Peak  I r r adi anc e = 8. 5295E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 4. 1231E+000 Wat t s
X Pi l ot :  Si z e= 5. 2826E- 002,  Wai s t = 9. 8398E- 003,  Pos = - 3. 0158E+000,  Ray l ei gh= 5. 7175E- 001
Y Pi l ot :  Si z e= 5. 9913E- 002,  Wai s t = 8. 4636E- 003,  Pos = - 2. 9644E+000,  Ray l ei gh= 4. 2301E- 001

Tot al  I r r adi anc e s ur f ac e 18 s i ehe s k ew gaus s i an beam

Top Hat  Squar e 532nm f =100mm EPD 3. 5mm
25. 02. 2011
Wavelength 0.53200 Õm in index 1.00000 at 0.0000, 0.0000 (deg)
Di s pl ay  X Wi dt h = 2. 4023E- 001,  Y Hei ght  = 2. 4047E- 001 Mi l l i met er s
Peak  I r r adi anc e = 8. 3163E+002 Wat t s / Mi l l i met er s ^ 2,  Tot al  Power  = 3. 5343E+000 Wat t s
X Pi l ot :  Si z e= 5. 2826E- 002,  Wai s t = 9. 8398E- 003,  Pos = - 3. 0158E+000,  Ray l ei gh= 5. 7175E- 001
Y Pi l ot :  Si z e= 5. 2891E- 002,  Wai s t = 9. 8058E- 003,  Pos = - 3. 0096E+000,  Ray l ei gh= 5. 6782E- 001

Beam diamter -15%  

Aspherical cylindrical lenses ð Full System 
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Beam diamter -15% 

Focus +0.5 mm 

Aspherical cylindrical lenses ð Full System 
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