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Usage of Focal Length Analyzer



Abstract

The focal length is an important

) parameter to evaluate an imaging
gﬁ% system. But for real thick lenses, or
systems consisting of several lenses
gﬁ - —— and mirrors, the effective focal length
mesn | e csmsseoewen | g not easy to calculate. By using the
@ e i o s e | FOCAl Length Analyzer, the effective
Zei and back focal length of an Optical

Interface Sequence (OIS), a Single
Optical Interface or a Spherical Lens
: . can be obtained. The Focal Length
| G b 2 Analyzer can also be appliedin a
s . Parametric Optimization. The
Took i+ o corresponding result can be
o & =1 configured as a merit function for

optimization.
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Thick Lens Diagram and Definition

[1]
« effective focal length (f'): distance from the rear
principal plane (H') to the rear focal point (F')

* back focal length (s'.): distance from the vertex of
the last optical surface of the system (S,) to the rear focal
point (F')

[1] Wikipedia, https://en.wikipedia.org/wiki/Focal_length
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Focal Length Analyzer

29: Light Path View (C:\Users\...\Focal Length Analyzer_01_SampleSystem.lpd #28)
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Configuration of Focal Length Analyzer

Edit Focal Length Analyzer 4
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Running the Analyzer and Result Display

ath Edi al.Length. A pd 262)° |
| D“.(:. Path ‘ l’,,:E Detectors ‘ ' Analyzers ‘ g Logging
Start Element Target Element Linkage
Indiax Type Channel Meadizrm fndax Typa Propagation Method Oni0fF
0 |Plane Wave - Air in Homogeneous Medi .. 2 | Spherical Lens Automatic Propagation Operator On
2 | Spherical Lens T Air in Homogeneous Medi .. 4 | Optical Interface Sequence Automatic Propagation Operator On
4 | Optical Interface Sequence T Air in Homogeneous Medi .. 6 | Single Optical Interface Automatic Propagation Operator On
& |Single Optical Interface T N-BK7_Schett_2015 in Ho...
< b3

Simulation Engine |§{i7: Focal Length Analyzer P l b Gol l

Classic Field Tracing N

Field Tracing 2nd Generation .

h Analyzer

The results are shown in the tab Detector Results.

DatelTime Detector Sub- Detector Result
2 Back Focal Length of Component #2 for a Wavelength of 44 049 mm
05182017 21:06:09 Focal Length Analyzer #5301 i
1 EﬁmﬁwFuﬂLﬂgﬁoj{%ﬁ:ﬂwﬂﬂhamm 42 468 mm
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Parametric Optimization of An
Achromatic Doublet



Optimization Task Description

e source
— plane wave: wavelength 473nm, 532nm and 635nm

e component

— Optical Interface Sequence (achromatic doublet): four conical
interfaces

« detectors and analyzers
— Camera Detector
— Ray Tracing Analyzer
— Focal Length Analyzer

Optimize system parameters to achieve
» same back focal length of 50 mm for

all three wavelength




System Configuration
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Set Optimization Target

Constraint Specificaions
Select and specify the constraints which shall be considered during optimization.
Constraint Host Constraint Name Use | Weight | Constraint Type | WValue 1 Value 2
Interface #1 (Conical Interface) | Radius of Curvature V] 1| Range -1E+300m| 1E+300m
Interface #2 (Conical Interface) | Radius of Curvature ¥ 1| Range -1E+300m| 1E+300m
Interface #2 (Conical Interface) | Distance V] 1|Range Om| 1E+300m
Achromatic Doublet (OIS) #2 | Interface #3 (Conical Interface) | Radius of Curvature ¥ 1| Range -1E+300 m| 1E+300m
Interface #3 (Conical Interface) | Distance V] 1|Range Om| 1E+300m
Interface #4 (Conical Interface) | Radius of Curvature ¥ 1| Range -1E+300m| 1E+300m
Interface #4 (Conical Interface) | Distance ¥ 1|Range Om| 1E+300m
Back Focal Length of Component #2 for a Wavelength of 473 nm 1| Target Value 50 mm
Effective Focal Length of Component #2 for a \Wavelength of 473 nm [l
Focal Length Analyzer £201 Back Focal Length of Component #2 for a \Wavelength of 532 nm 1| Target Value B0 mm
Effective Focal Length of Component #2 for a \Wavelength of 532 nm [l
Back Focal Length of Component #2 for a \Wavelength of 635 nm 1| Target Value B0 mm
Effective Focal Length of Component #2 for a Wavelength of 635 nm [}
£ >
Tools i - Target Function Value MNaM
<Back | Mext> | |Show LFD+

« Focal Length Analyzer
— Back Focal Length is set to 50 mm: for all chosen wavelengths
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Optimization Result

1% 6: C:\Users\..\Focal.Length.Analyzer.Parametric. Optimization.opt*

Optimization Results

Start or stop the optimization routine. The results are shown in the table.

b Gl
Simulation Step A

Detector Subdetector 301 302 303 304 305 306 307
Distance (Achromatic Dou... 21836 mm 21853 mm 21843 mm 218 mm 2184 mm 2134 mm 2,185 mm
Distance (Achromatic Dou... 10554 pm  10862pum 10956 pm 1096pm  10953pm  108.55 pm 109.6 pm
Distance (Achromatic Dou... 10237 mm 10235 mm  1.0235mm  10236mm  1.0235mm 10235 mm 10236 mm

Parameter Constraints Radius of Curvature (Achro..| 30929mm  30835mm  2093mm 3093mm 20926mm 30529mm  30.535mm
Radius of Curvature (Achro_.| -28221mm  -23233mm  -28224mm  -28231mm -28219mm -22223mm -22231mm
Radius of Curvature (Achro_.| -25627mm  -25633mm -25628mm -25632mm -25625mm -25628mm -25.632 mm
Radius of Curvature (Achro_.| -56.804 mm  -56.734 mm -B68mm  -B678Tmm  -B681Tmm -56.801mm  -56.787 mm
EEICTIEE LM 001 o 5001 ] 5001l 5001 ] 50011 o]

Focal Length Analyzer #801 | Back Focal Length of Com... | 49578 mm  43579mm 49978 mm  495379mm  49.379 mm
Back Focal Length of Com . 5001 mm 50,011 mm 5001 mm 50011 mm 50.01 mm

<

IH:E Create Output from Selection l

Numerical Data Array

B 7: Back Focal Length of Component #2 fora W... [ = | & [z
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Comparison of Results

Dot Diagram (initial setup) Dot Diagram (optimized)

u 50 Camera Detector 26071 after Achromatic Do... | = || (=] ||£h| u 51: Carnera Detector 2601 after Achromatic Do... | = || (=] ”ﬁ|
Fay Distribution Ray Distribution
Position Position

¥ [Hm]
¥ [pm]
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