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New

ZEMAX

ZEMAX
Open
ZEMAX
Save
Save as

Append

ZEMAX

“ Ignore Object”
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Environment

ZEMAX ZEMAX
ZEMAX.CFG

Address

Address Line 1 “ "

AddreSS Llne 2 & ”

Address Line 3 “ "

Address Line 4

Show Line 4 As

Hide Address P ”

(Directories)

ZEMAX

ZEMAX Path | ZEMAX

Output Path

Lens Path

ZPL Path ZPL Macros

Stock
Stock Path
Path
Graphics
ZEMAX
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Date/Time
ZEMAX
B/W Screen
ZEMAX
B/W Plots
Show Options “ ”
First
Win x vy Size Xy
Background
ZEMAX Windows
Windows 16 bit Windows3.1
Metafiles _ 16 bit
Windows3.1 “ 16
bit Placeable” 32
32 32
EMF
Metafile Pen Windows
Width
ZEMAX 3% 4
8.5x 11 11x 17
3x 5 4x 3 5
Aspect Ratio | x 3
Window, Aspect Ratio
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Colors
ZEMAX
1 1 2 2 1 1
2 2
0 ~225 24 bit
Text
/
8point
/
Edit
U %N
“ Compact’
8 point
ZEMAX
“ None”
“ System”
“ Update”
“ Update”
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“ Update All”
‘ ” “ Update”
“ Update All”
LDE
MFE
MCE
EDE
TDE
Printing
ZEMAX
90
0
11
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8 point
: ) ZEMAX
ZEMAX
ZEMAX
ZEMAX
ZEMAX 11 21
‘ ! ZEMAX
ZEMAX 90° ”
ZEMAX
ZEMAX
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Button Bar

20 ZEMAX

Status Bar

Exit

ZEMAX
ZEMAX

Recently used file
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13 Off"

ZEMAX

EFT EPD F/#
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(Lens Data)

"Page Up” "Page

Down”
(Inserting and deleting surfaces)
( )
"Insert”
"Delete”
ZEMAX
0
“BackSpace”
11 Left” 13 nght” 13 Home b 11 End ”
“ Enter’
10 “ +5” “ Enter’
15 “o “lT
14
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“Schott”
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“ -5 17 12
13 _H 13 5”
113 *_1”
(Cutting Copying and Pasting surface
data)
"EDIT”
(Entering surface comments)
32
"OPTIONS”
(Entering radii data)
(Entering thickness data)
180
(Entering glass data)
“Glass”
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“ Mirror”
=
ZEMAX
BAK7
“SF1/P” SF1
ZEMAX

(Entering semi-diameter)

113 UH
Specifying surface apertures

(Entering conic data)

Surface Types
The standard surface

(Entering parameter data)
8

Surface Types”

(Defining the stop surface)

(
“ Make Surface Stop”

info@photics.net
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HSTOH

System Menu

(Selecting surface types)

ZEMAX

ZEMAX !

(Specifying surface apertures)

ZEMAX 11

ZEMAX o

17
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Y XY

(User defined apertures and obscurations)

ZEMAX
(X1 y1) (X2 y2) (X0 Yn)
) “ Edit User Aperture*
X Y X Y 0
© 0
00
(le 0) 0
20
-10 -10
-10 10
10 10
10 -10
0 0
© 0)
) 10
-10 -10

19
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-10 10
-5 10
-5 -10
0 0
10 -10
10 10
5 10
5 -10
0 0
Islands
100
(Hiding rays to and from
surfaces)
“ hiding”

(Setting and removing solves)

( )

Solves

(Menu options)

(Edit)

20
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Surface Type
(Insert Surface)
Insert
(Insert After)
Ctrl-Insert
(Delete Surface)
Delete
(Cut Surface) Windows

Shift

(Copy Surface) Windows
" Cut Surface”
(Paste Surface) Windows
“ Cut Surface”  “Copy Surface” Windows
(Copy Cell) Windows

(Paste Cell) Windows
“ Copy Cell” Windows

21
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(Copy Spreadsheet)
Windows
) Windows

(Solves)

(Radius)
(Thickness)
(Glass)
(Semi-Diameter)

(Conic)

(Parameter)
(Variable Toggle)
Ctrl-Z

(Options)
(Show Comments)

ZEMAX
“ File Menu” Environment

(Help)
LDE(Using LDE)

(Merit Function)

Optimization

(Edit)
(Insert Operand)
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Insert
(Insert After)
Ctrl-Insert
(Delete Operand)
Delete
(Cut Operand)
Windows

(Copy Operand)
Windows
Operand”
(Paste Operand) Windows

Cut Operand”
(Copy Cell)

(Paste Cell) Windows
“ Copy Cell ”

info@photics.net

Copy Operand”

Shift

“ Cut

Windows

Windows

Windows
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(Copy Spreadsheet)
Windows word
( ) Windows
Tab

(Tools)
(Updata)

(Default Merit Function)
"Optimization”
(Save) MF

ZEMAX
(Load) *MF  *.ZMX

(Help on Operands)

(Multi-Configuration)

(Edit)
(Operand Type)

Multi-Configuration”

24
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(Insert Operand)
"OFF”
(Insert After)
"OFF”
(Delete Operand)
Delete
(Insert Configuration)

(Delete Configuration)

(Solves)

(Tools)

(Auto Thermal)

1) 3

(Help on Operands)

(Tolerance Data)

Insert

Ctrl-Insert

TCE

info@photics.net

25



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

(Edit)
(Insert Operands)
Insert
(Insert After)
Ctrl-Insert
(Delete Operands)
Delete
(Cut Operands)
Windows
Shift
(Copy Operands)
Windows ”
Cut Operands”

(Paste Operands) Windows

26
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" Cut Operands” " Copy Operands ”

Windows
(Copy Cell) Windows
(Paste Cell) Windows
" Copy Operands” Windows
(Copy Spreadsheet)
Windows word
( )
Windows Tab
(Tools)
(Default Tolerances)
2X (Loosen 2X) 2
2X (Tighten 2X) 2
(Sort by Surface)
CO P CPAR
SAVE
SAVE ( )
SAVE
STAT
STAT STAT
STAT (
) STAT
STAT
STAT

(Sort by Type)

27
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(Help on operands)

(Extra Data)
ZEMAX-EE
ZEMAX-EE
“Surface Type” ZEMAX-EE
(Edit)
(Copy Cell) Windows
(Paste Cell) Windows
“Copy Cell” Windows
(Sloves)
(Tools)

28
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ASCII

ASCII .DAT
ASCII
ASCII
DAT ZEMAX

(Help)
EDE Usingthe EDE

(Undo Redo Recover)

ZEMAX (None)
(Memory 1 Step) (Disk Multi Step)
“File Menu”

(Undo None)

(Undo Memory 1 Step)
ZEMAX
Undo Redo

“Memory 1 Step”
Undo

29
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(Undo Disk Multi Step)
ZEMAX ZMX
Undo
Undo
Redo Undo
ZEMAX Undo ZEMAX
\UNDO ZEMAX
Undo ZEMAX
ZEMAX
Undo ZEMAX
Undo
Undo ZEMAX
Undo
Undo
ZEMAX
Undo
ZEMAX ZEMAX
ZEMAX

ZEMAX

info@photics.net

30



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

§1

§ 2

§1

§ 3

Update All
ZEMAX
ZEMAX MTF
“ Update All”
Update
“ Updata All”
General
“ Advanced’

Lens Title

“ Configuring the environment”

Aperture Type

31
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Entrance Pupil Diameter

F/# Image Space F/# F/#
Object Space Numerical Aperture
nsiném
Float by Stop Size
F/# Paraxial Working F/# Fl#
Object Cone Angle
90

“ ” “ Object

Space N.A” * Object cone angle”

Aperture Value

“ Entrance Pupil Diameter’
ZEMAX

Float by Stop Size”
“ Float by Stop Size”

Lens Units

Glass Catalogs

"schott”

32
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Notes

84 Advanced
Advanced System Data

Ray Aiming
None
Paraxial Reference Real Reference
“ None” ZEMAX
ZEMAX
F
ZEMAX
Py=1.0 Py

“ Real
Reference”
” Paraxial Reference”
“ Real Reference”

33
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ZEMAX
“Paraxial Reference”

Real Reference
“Paraxial reference”

2 8 “Tolerance”

“Analysis menu”

Use Ray Aiming Cache
ZEMAX

Robust Ray Aiming  slow

ZEMAX
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X Y Z PuplShift X Y andZ
” Xy z
z
z
Xy
Scale pupil shift factors by field Xy

Apodization Type

ZEMAX

Apa=e”
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1
G
1/e
r
r
tanB
0

p 0
1.0
e 1 13%
0.0 4.0
Z
ZZ
(D)= 5
1
A =
(p) s
z tan
0 ZEMAX
tanB
ZEMAX

Apodization Factor

36

info@photics.net



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

Referece OPD
OPD
ZEMAX OPD
OPD
OPD MTF PSF
OPD ” ”
ZEMAX
“Infinity”
OPD
ZEMAX
ZEMAX

37
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Focus Software

“ Absolute” ZEMAX

Software OPD
Focus Software

Paraxial Rays

ZEMAX
ZEMAX

“ Ignore Coordinate Break”
ZEMAX
OPD
“ Consider Coordinate break”

Fast Asphere Trace

ZEMAX

OPD

Focus

“ fast Guess”

ZEMAX
ZEMAX

info@photics.net
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Check GRIN Apertures

ZEMAX

T P UseT P

: 20°C, :
“ " Thermal Analysis ZEMAX-EE
Temperature
“ ZEMAX Thermal
Analysis ZEMAX-EE
Pressure
O 1.0 11 ”
Thermal Analysis ZEMAX-EE

%  Semi Diameter Margin in %
ZEMAX

, 90% 98%

0 ” ” 5%
5%

50%

39
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(Fast Semi-Diameters)

ZEMAX *

ZEMAX

Fast Semi-Diameter”

ZEMAX

[13 Off ”
ZEMAX ,
0.01% 5 “ Fast Semi-Diameter”
Global Coordinate Reference Surface
gxgg éx,u éR,R,R,Uéx U
_ e u, é Ué u
éygl]_ é olj éRlezszauéyl lj
& 4 ezH ERR.R.BezH
[13 gﬂ [13 OH (13 77
R
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R X

R, 0  &R,u éRls y
eR21u’ yl eR2 l;f estu
R &R.H R

R
R
R
R
R
1
0
3
85 Fields
Conventions and Definition
ZEMAX 4 VDX
VDY VCX VCY
0 “ " Conventions and Definition
“ Set Vig”

41
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§6

Definition

§7

E, X-

0 “ CIrVig”

Wavelength

0.001%

"Select”

Polarization State

X-

Unpolarized
Y-

info@photics.net

Conventions and

Use Polarization”

RMS

ZEMAX

Ex

Ex
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ZEMAX-EE
88 Next Configuration
§9 Last Configuration
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81 (Introduction)
ZEMAX
MTF
“ Tools Menu”
113 OKH
File
Environment Graphics “ Show Options First”
“ OK” “ Cancel” “ Save” “ Load” “ Resef’
“ Help”
“ Updata”
ZEMAX
“ Setting”
§ 2 (Layout)

(2D Layout)

YZ

info@photics.net
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First surface

Last surface

Wavelength

Field

Number of Rays

Scale Factor

“ Fill Frame”

“Fill Frame”

Upper Pupil Limit

Lower Pupil Limit

Marginal and Chief
Only

Square Edges

DXF File

DXF
“ Export As DXF File”

Export As DXF
File

DXF “ DXF "
CAD

DXF

Color Rays By

“ Field” “

wave”

Suppress Frame

Delete Vignetted

info@photics.net
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X-
3D
“ Export As DXF File” 2D DXF
“ DXF " DXF
( )
ZEMAX
“ Export IGES File” IGES
3D (3D Layout)

46
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First Surface

Last Surface

Wavelength

Field

Number of Rays

Ray

Pattern
0

Ray Pattern

Ray Pattern

XY Fan XFan Y Fan Ring

List

pPX

Py

RAYLIST.TXT

List

List

ASCII

ZEMAX

Scale Factor

“ Fill Frame”

1.0
0.5

“Fill Frame”

Hide
Faces

Lens

Hide
Edges

Lens

3D

2D”

Hide X Bar

Lens Faces”

X “ Hide Lens Edges”

“Hide

Rotation About
X

Rotation About
Y

Rotation About
Z

Color Rays by

"Field”

"Zoom

"Wave”

Suppress
Frame

Delete
Vignetted

Zoom Position

“A””
"Current”

Zoom Offset X
Y Z

”AII”

info@photics.net
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left right up down PageUp PageDown

Xy z
0 0
Advaced
0
(Solid Model)
3D “Hide Lens
Edges” “ Hide X Bars”
DXF File DXF “Export
As DXF File”
Export As DXF
File DXF “ DXF ”
3D DXF DXF
CAD
Draw Section "All” 34 1/2 1/4
34 12 1/4
Radial Segs
Angular Segs
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WWW. phorrcs nef E

“Export As DXF File”
“DXF ”

ZEMAX

left right up down Page Up

(Wireframe)

Faces”

(Shaded Model)

info@photics.net

3D DXF

DXF 3D

Page Down

DXF

“ Hide Lens
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OpenGL

(Element Drawing)

Surface

Show As

“ Surface” “ Singlet”

“ Doublet” ”

Note File Name

ASCII

Edit Note File

NOTEPAD.EXE

Rad n Tol

Pow/Irr n

I

N[ DN
w| w
N—r

Clear Apn

Thick n Tol

1%

Scale Factor

“Fill Frame”

1.0
0.5

“Fill Frame”

Title

Drawing Name
Approved
Revision
Drawn By
Project

Note Font Size

Standard Medium Small Fine

(Note Font Size)

info@photics.net
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“ Save”

“ Load”

‘DEFAULT.NOT”

( ASCII word
)
NOT
2 1 ZEMAX
“1)All dimensions in millimeters”
‘Reset”
min/max
TTHI -.03 +.05 0.05
TTHI TRAD TIRR
0 ,
C )
# fringes = DR *
J | R?
AR A P R
Malacara Optical Shop
Testing J.Wiley&Sons Inc.( )
83 (Fans)

51
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(Ray Aberration)

Maximum Scale

OPD

Number of Rays

Wavelength

Field

Tan Fan

Sag Fan

Use Dashes (

Check Aperture

Vignetted Pupil

ZEMAX
EY X EX

info@photics.net
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PY
Xy
(Optical Path)
OPD “Tan Fan” * Sag Fan”
OPD
(OPD)
(Pupil Abberation)
“Tan Fan” “ Sag Fan”
OPD

53
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84 (Spot Diagram)

(Standard)
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Pupil
Parrern

Referenc
e Point

Xy

RMS GEO

Show F#
Scale

“Airy Disk”
1.22

"Circle”

“Square”

2 "Cross”

Wavelen
gth

Field

Surface
Number

Max
Scale

Delta
Focus 2 -1

Ray
density

RMS
12 18

Use
Symbols

Use
Polarition

System Menu :
ZEMAX-EE

info@photics.net
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GEO
GEO
RMS
RMS
1.22
RMS
ZEMAX

RMS GEO
ZEMAX

“ Ray Density”

RMS
RMS

info@photics.net

F#

GEO
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(Through Focus)

(Full Field)

(Matrix)

Ignore Lat.
Color

info@photics.net
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§5

MTF

DMTF
DITF

DPTF

DRTF

DSWM

Sampling

OPD

x 32 64x 64

32

Show Diff Limit

MTF

Max Frequency

mm

Wavelength

Field

Type

Use
Polarization

ZEMAX-EE

DMTF DRTF DITF DPTF DSWM

info@photics.net

MTF
DMTF

58




www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

S(v)_—e (v)_ M(3\/)+M(5v)_ M(7V)+___l}
p& 1 3 5 7 H
S(v) M(v)
OPD
ZEMAX
ZEMAX
OPD 10
MTF MTF
MTF
FI#
ZEMAX F/t#
MTF
ZEMAX
MTF F/1.5
OPD
MTF
MTF
“ " MTF
MTF
MTF “
” ZEMAX

MTF

info@photics.net
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MTF

Sampling MTF
Delta
Focus

Frequency mm
MTF

#Steps

Wavelength
Field

Type

Use

Polarization S EMAX.EE

MTF

3D MTF

60
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MTF

Sampling

MTF

Rotation

0O 90 180 270

Scale

Wavelength

Field

Show As

Use
Polarization

ZEMAX-EE

MTF

MTF

MTF

info@photics.net
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Sampling

MTF

Frequenc
y1,2,3

Wavelen
gth

Use
Polarizati
on

ZEMAX-EE

MTF

info@photics.net
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Sampling

Max Freq

Wavelength

Field

Mult by Diff

e MTF
Limit

MTF

Use
Polarization

ZEMAX-EE

MTF
MTF
MTF
MTF

MTF

info@photics.net

MTF
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Sampling MTF

Delta Focus

Frequency

MTF
#Steps

Wavelength

Field

Mult by Diff MTF

e MTF
Limit

Use
Polarization

ZEMAX-EE

86 PSF

FFT

info@photics.net
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Sampling MTF

2% 32
Display 32x 3

Rotation
90 180 270

Wavelength
Field

Type
Show As

Use

Polarization ZEMAX-EE

FFT

FFT PSF

FFT  PSF PSF

65
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20
FFT  PSF
FFT  PSF
ZEMAX
2
2 2
16x 16 16x 16
x=1F12
N
F Fl# Fl# A n
n 16 16x 16
) n n/2+1
2n
16x 16 , V2
n- 2 16,3
Dx =1 F?(—)

66
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W =Dx(2n- 1)
32x 32 23x 23
64x 64 32x 32
128x 128 45x 45
256x 256 64x 64
512x 512 90x 90
1024x 1024 128x 128
2048x 2048 181x 181
ZEMAX “
32%x 32
64x 64

info@photics.net

ZEMAX
64x 64
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Pupil
Sampling

Image
Sampling

Image
Delta

Rotation

90 180

270

Wavelengt
h

Field

Type

Scale by
Strel

PSF

Show As

Use
Polarization

ZEMAX-EE

info@photics.net
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FFT  PSF ZEMAX
PSF
PSF
PSF
Fh
PSF FFT
FFT  PSF

info@photics.net
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Sampling MTF
32x 32
Row/Col 64 64
Wavelength
Field
X Y
Type X Y
Use . , . )
Polarization
ZEMAX-EE
PSF PSF
87
87.1
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Sampling MTF

Rotation
90 180 270

Scale

Wavelength

Refrence To
Primary

Use Exit Pupil
Shape

Show As

OPD 8 OPD
nnnnnnnn n 0
OPD

§7.2

info@photics.net
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Sampling

OPD

32x 32 64x 64

Fill Factor

OPD

3x 3

OPD ZEMAX

fill factor 1
2 5x 5

Scale
Factor

OPD

Show As

Wavelen
gth

Field

X-Tilt

X

Y-Tilt

<

§8

§8.1

info@photics.net
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Ray
Density

18

36

Field
Density

100

Maximum
Scale

Method

Data

Refer To

RMS

Drientation

ty -y

+X =X

Use
Dashes

Wavelengt
h

“ A"”

“ Poly Only”

Show Diff
Limit

F#
RMS

0.072

RMS

F#

1.22

0.8

Use
Polarizatio
n

ZEMAX-EE

info@photics.net

RMS
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RMS G.W.Forbes
JOSA ASP1943
ZEMAX OPD
RMS ZEMAX
RMS
RMS
88.2 RMS
X Y RMS
Ray Density 18 36
Wave RMS
Density 100
Maximum 0
Scale
Method
Data X Y
Refer To
RMS
Use Dashes

74
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Field

1] A"”

RMS

Show Diff

Limit

0.8 RMS

X Y

RMS F#

F#
0.072

1.22

Use

Polarization

ZEMAX-EE

§8.3

RMS

Ray
Density

18

36

Focus
Density

100

RMS

Maximum
Scale

Method

Data

RMS

RMS RMS X

RMS

Use
Dashes

Refer To

info@photics.net
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Wavelengt

‘Al

RMS

h
Min Focus

“ Poly Only”

Max Focus

Show Diff | 1.22
Limit
0.8

Y RMS =

RMS 0.072

Use
Polarizatio
n

ZEMAX-EE

ZEMAX

89

§9.1

info@photics.net

RMS
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Sampling MTF

Type

Maximum
Distance 0

Use Dashes

Ref To

Wavelength

Field

Show Dill
Limit

Use Hygens

PSF PSF

Use “ ”
Polarization | *“ K
ZEMAX-EE

FFT

OPD
ZEMAX

MTF

§9. 2

info@photics.net
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Sampling

Type

Maximum
Distance

Use
Dashes

Ref To

Wavelengt
h

Field

Mult by Diff
Limit

ZEMAX

ZEMAX

F#

Use
Polarizatio
n

ZEMAX-EE

10

§9. 3 /

20

Sampling

info@photics.net
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Maximum
Radium

Wavelength

Field

Type

Use
Polarization

ZEMAX-EE

§10

§10.1

LSF
ERF

Lambertian

Ray Density

78

10 102? ? /4

Field

info@photics.net
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Density
Use ., . ,
Polarization ZEMAX-EE
y
F#

“ Relative lllumination” M.

Rimner SPIE Vol.655PP99(1996)

810. 2

Ray
Density

ZEMAX

info@photics.net
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2n+1

2n+1

Field
Density

§10. 3 XY

info@photics.net
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Sampling

Ray
x1000

IMA File IMA

Src. Size

Rotation

Show As X Y

Smoothin
g

Wavelen
gth

Field

Surface

Det . Size

Use . "
Relative
llluminati

on

Use
Polarizati
on

ZEMAX-EE

info@photics.net
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§10.4

XY

8§11

8111

IMA

info@photics.net

IMA

XY
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Field Size

Image Size

Parity Even

Odd

Rotation

#Ray x1000

1000

Show “

Source

Wavelength

Field

Image File IMA
Name

IMA

\ImakFile

Surface

Numerical AP

nSinU

X-Pixeles

Y-Pixeles

Y-Pixel Size

<[>

X-Pixel Size

Use Symbols

Fast Draw

Edit IMA File

“ Windows Notepad”
IMA

Use
Polarization

ZEMAX-EE

info@photics.net
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ZEMAX
ZEMAX
ASCII

nx n

IMA

IMA
16
16

info@photics.net

IMA

=7

11 7”

ASCII

ASCII
IMA

IMA

IMA
“F IMA

ZEMAX

IMA
256

16
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4000 16
50x 50
6 0O 50 3
2500
7500
ASCII IMA
IMA
2mm
30x 30
67%x 67
40
“ letterf.ima” 7 7
F 1mm 0.1mm

info@photics.net

2500
2500

256

1.33

40

0.01mm

IMA
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“ Use
Polarization”

GRID.IMA

10 10mm
10

87
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“ ZEMAX ”
Page Up
Page Down
“ Text ASCII
“ Show” “ Image
Diagram” 9
X Y
Px Py
& ShOWH i“ ” “
” “ Text’ “ Esc”
8§11.2
OTF
IMA IMA
IMA
88
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Image Size

IMA

IMA

Oversamplin
g

IMA
IMA

IMA

Zero
Padding

IMA

OTF
Sampling

OTF

Show As

Data Type

Diffraction
Limited

Wavelength

Field

Image

IMA

ImaFile

IMA

Use
Polarization

ZEMAX-EE

info@photics.net
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Joseph Goodman

IMA

0111110
0100000
0100000
0111100
0100000
0100000
0100000

IMA

0.1mm
14.286

113 2X”

00111111111100
00111111111100
00110000000000
00110000000000
00110000000000
00110000000000

info@photics.net

Mc Graw-Hill 1968
F <7
IMA
=< 7
IMA
“F IMA 14x 14
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00111111110000
00111111110000
00110000000000
00110000000000
00110000000000
00110000000000
00110000000000
00110000000000

F
00000000000000
00000000000000
00000000000000
00000000000000
00000111110000
00000100000000
00000100000000
00000111100000
00000100000000
00000100000000
00000100000000
00000000000000
00000000000000
00000000000000

IMA
IMA
IMA

info@photics.net
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P IMA
8x Ax
e 384x 384 ZEMAX
512x 512
OTF
OTF
OTF
OTF
ZEMAX
OTF OTF
OTF
H(f,0 1) = P(d Tl df,) e
H OTF d; o
P
0 W
Goodman
92
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§12.1

Max
Curvatur
e

Max
Distortion

Wavelen
gth

Use
Dashes

Ignore
Vignettin
g Factors

Distortion

Do
X-Scan

YZ

info@photics.net
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Y “ Do
X_Scan” X
XZ YZ
100
11 F_? "
1] F_? ”
1] F_? n
13 ” 113 F_? n 1]
F-?
“ Text
ZEMAX
94
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§12.2

Display

Cross”

“ Vector’

Grid Size

Wavelength

Field

Scale

113 X”

Aspect

113 XH

113 YH

Symmetric
Magnificatio
n

info@photics.net
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&, e Bef, 0
&, U=& & U
&0 & Do
Xp Yo fx fy
fx fy
ABCD ZEMAX
ZEMAX
ZEMAX
g = gﬁ_l[itﬁg‘]
8
?
ABCD
ABCD Y
X Y ABCD
13 x”

-R_.
pP= 100)/0, Rreal predicted

redicted

9%
info@photics.net



WWW. phorrcs nef E

www.photics.net
WwWw.oecr.com
bbs.oecr.com

§12. 3

Ray
Density

21x 21

10

Surface

Wavelen
gth

Field

Delete
Vignetted

info@photics.net
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812. 4

ZEMAX XE

EE

Start/Stop
Value

# of Steps

Operand

Intl/Int2 Int2

Intl Int2

Intl

HxHy IPx /Py

Hx Hy Px Py

Min/Max Plot
Value

Plot Title

info@photics.net
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300 200 27
60000
MTF 30 /mm
MTFS
1 2
1 2
Hx Hy
1 Hx=0 H,=1
y 1
Escape
812.5
Scale
Wavelength
Use Dashes

info@photics.net
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8§12. 6

Scale

Use Real
Rays

§12. 7 Y-Y bar

Y-Y bar

100
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Start Surface
Step Surface

Wavelength
Max Scale
0
Y-Y bar
§12.8
Maximum
Shift
0
Pupil Zone 0O 1
1

101
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F FA 2

812.9

47 F2

Min Wavelength

Max
Wavelength

Minimum Index

Maximum Index

Glass

Use Temp
Pres.

§12. 10

info@photics.net
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Min Wavelength X
Max
Wavelength
Minimum
Transmission
Maximum Y 0
Transmission
Glass
Thickness

8§12. 11

Min Abbe
Max Abbe

X

X

Minimum Index

Maximum Index

103
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812. 12
4-6
813
813.1
H x X -1
Hy Y -1
Field
Hy
Wavelength
P x X -1
Py Y -1
Global
Coordinates
“ Dir Cosine”
“ Tagent Ang”
Type “Ym Um Yc¢ U
X Z

info@photics.net
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“Ym Um Yc U Hx Hy Px Py
X X
Z
8§13.2
Wavelength

ZEMAX

SPHA SI COMA S2 ASTI S3 FCUR
S4 DIST S5 CLA CL CTR
CT

105
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WWW. phorrcs nef E

TSPH TSCO TTCO
TSFC TTFC TDIS
TLAC
LSPH
LAST LFCP LFCS
LFCT LAXC
WO040 W131
W222 W220P W311
W020 W111 W220S
W220M W220T
n u
n u
Welford Smith

O’ Shea .

106
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info@photics.net

S, s _ | s s
8 2n'u' 2n'u'?
S _
2n'u’
So %
3S,
2n'u’
S S
S = _
3 2 n'u'?
S i _ (S3 + 84) S.’» + S4
4 4 2n'u’ 2n'u'?
_ (383 + S4) 383 + S4
2n'u’ 2n'u*?
S - S5
Ss 2 T 2n'u' T
C, C,
C L 7 - - nlu12
C
Cr Cr — T _
n'u
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8§14

§15

§16
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§1 (Optimization)
“ Optimization”
§ 2 (Global Search)

ZEMAX-EE  XE

“ Global Optimization”

83 (Hammer Optimization)

ZEMAX-EE XE

Global Optimization”

§ 4 (Remove All Variable)

109
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§5

§6

§7

§ 8

§9

(Merit Function Listing)

(Tolerancing)

“ Tolerancing”

(Tolerance Listing)

(Tolerance Summary)

ZEMAX

(Test Plate Fitting)

Fixed”

ZEMAX-EE XE

info@photics.net
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File Name
Method of Fit

( “ ZEMAX” )

Try All Method

Best to Worst ( )
Worst to Best
Long to Short
Short to Long
“ OK” ZEMAX

3/4

111
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“ Try All Method ”

“ NO MATCH FOUND”

ZEMAX Focus Software

8§ 10 (Test Plate Lists)

ZEMAX-EE  XE

112
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File Name

\TESTPLAT

g 11 (Catalogs)

mm cC

“ Using Glass Catalogs”

g8 12 (Lens Catalogs)

info@photics.net

CX
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Vendor

Use Focal length

mm
Focal length Min/Max
Use Diameter
mm
Diameter Min/Max
Equi- Bi Plano-
Meniscus
Equi- Bi /
(equiconvex/equiconcave) /

( biconvex/biconcave)

Spherical GRIN
Aspheric  Toridal

Max elements “Any#”

Search Results

Search

Load

Append

Data

Layout (
3D )

Exit

114
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“Search Results”

3 P
1) E B P M *“7?
Equi- Bi- Plano- Menisus (other)
other S G AT
ZEMAX ZEMAX
STOCKCAT STOCKCAT
ZMF ZMF ZEMAX
ZEMAX C \ZEMAX Melles Griot

C \ZEMAX\STOCKCATWMGRIOT.ZMF

Tools Lens Catalogs
ZEMAX 5%

(Support Files)”

§ 13 (Edit Coating File)
ZEMAX-EE
WINDOWS NOTEPAD
COATING.DAT
“Polarization Analysis” COATING.DAT

ZEMAX

info@photics.net
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8 14 (Add Coating to All Surface)
ZEMAX-EE
HARH
1/4 MgF2
8§ 15 (Coating Listing)
ZEMAX-EE
COATING.DAT
8 16 (Convert Semi-Diameter to Circular
Apertures)
( 13 ”
)
(
)

116
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8 17 (Convert Semi-Diameter to Floating
Apertures)

"Convert Semi-Diameters to Circular Apertures”

g8 18 (Reverse Elements)

First Surface

Last Surface

8§ 19 (Scale Lens)

Scale by factor
Scale by units

117
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8§ 20 (Make Focal)
8§21 (Quick Focus)
Size Radial Focus RMS
Spot Size X X
RMS
Spot Size Y Y
RMS

Wavefront Error

Use Centroid

RMS
RMS
RMS

8 22 Add Fold Mirror

118
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Fold surface

Reflect angle

Tilt Type X Yy
100mm
50mm
8§ 23 (Ghost Focus generator)
Bounces

First Surface

Last Surface

Save Files

Image Plane
Only

info@photics.net
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F# RMS
GHfffsss.ZMX
fff SSS
GHO007002 ZMX
fff
GHfffsss.ZMX
(
)

1)
2)
3)

120
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4)
5)

§ 24 (Performance Test)

§ 25 IGES (Export IGES File)

IGES

First/Last Surface

Wavelength

Field

Number of Rays ; “ Ray Pattern”

Ray Pattern 3D
(Analysis Menu)

Lens/Ray Layer

IGES File
EXPORT IGS

#Spline Segment

121
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IGES CAD
ZEMAX IGES 52 IGES
U.S .Product Data Association P.0.Box 3310 Gaithersburg
MD 20885-3310

ZEMAX
ZEMAX “ "
IGES
( ) ( )
ZEMAX ZEMAX 3D

122
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IGES
None X Y
Circular Plano
Aperture or XY
Obscuration XZ YZ
Sphercial
XY
XZ
YZ
Other XY
X
Plano
Rectangular X
Aperture or Y
obscuration Other XY
Elliptical X Y
Aperture or Plano XY
Obscuration
X
Other Y
User
Defined
Aperture or
Obscuration
IGES 110 IGES 100
IGES 112 GRIN
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81
ZEMAX
“ Print”
Windows “ Printers”
OK
Cancel
Save
Loads
Reset
8§ 2 Surface Data
Surface

ZEMAX

info@photics.net
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ZEMAX

RMS

§ 3 System Data

F/#

84 Prescription Data

General Data F

Surface Data

Surface Detall

Edge Thickness X Yy

Multi-Config Data

Solves/Variables

Index Data

Global Vertex

Element Volume

F/Numbers F F

Cardinal Points
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ZEMAX

ZEMAX
36 /

§ 5 Report Graphics 4/6

Setting”

“ Unzoom”

info@photics.net
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§1 / ZPL

ZEMAX XE EE
ZPL
“ ZEMAX " ZPL
8§ 2
§ 3
ZPL
ZPL
ZPL Esc

info@photics.net
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8§81 Extensions
ZEMAX EE
ZEMAX
“ " ZEMAX
ZEMAX
ARR-DEMO
DDE-DEMO
DDE
ISO-DRAW 10110
PHASPLOT
SAGCALC
TRANPLOT
8 2
\ Extend
8 3
\ ZEMAX\ Extend ZEMAX

info@photics.net

129




www.photics.net
WWwWWw.0oecr.com

WWW. phoa‘rcs nef bbs.oecr.com

ZEMAX
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81
ZEMAX
ZEMAX “oo
ZEMAX
ZEMAX
82
0
1 2
111 ” 1
: ” 1
1
ZEMAX
ZEMAX ZEMAX
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" ZEMAX

Unused”

83

ZEMAX-EE
1 “ binary optic1”
200

. Extra Data Editor ”

84

ZEMAX
“ Surface Type”

ZEMAX
84 .1
ZEMAX

ZEMAX “ ”

ZEMAX

FSI FSI
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84 .2
ZEMAX SE XE
EE ZEMAX (Y
N )
SE XE |EE

Y Y Y

Y Y Y

Y Y Y

Y Y Y

XY XY Y Y Y

Y Y Y

XY Y Y Y

Y Y Y

8 Y Y Y

Y Y Y

info@photics.net
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ABCD

ABCD :
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5 N Y
Y
6 Gradient Lens N Y
Y
7 N Y
Y
™ N Y
Y
9 NSG SELFOC N Y
Y
10 Y N Y Y
36 N N Y
SE XE | EE
36 N N Y
189 N N Y
1 189 N N Y
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198

VLS

XY

JONES

JONES
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N N Y
N N Y
N N Y
85
ZEMAX
- cr?
1+4/1- A+K)c?r?
Z
C r
k -1
— 1 _ 1 O O 1] ”
a b
1: R:ib_z,
C a
k - éa2 _ b2L:J
- -Te 2 U
e a
86
137
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2

z= a +a,r’+a,rf+ar®+a, P ra ' +a P +a rt +a 't

1+4/1- (1+k)c?r?

ZEMAX r

1 2 3 4 5 6 7 8
P21 | 2022 | 2?23 | 224 | 225 | ?2026| 227 | ?028
87

r
2
z= g +byrt+b,r?+byrd+b,rf +br® +bgr®+b,r’ +byr®
1+4/1- 1 +Kk)cr?

ZEMAX r

ZEMAX

info@photics.net
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1 2 3 4 5 6 7 8
2, 2?5 ? 3 ? 4 ? 5 ? 6 ? 5 ? g
88
1
1
1
1 2-8
§9 XY
XY
XY
XY X Y
XY
1 2 3-8
X Y
139
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Y-Z
Y Z

__ o
gy +a,y” +a,yt +a,y° +a,y +agy +agy ta, v

Y-Z
Y-Z
y r R
R
Y-Z
1 X
0 ZEMAX
Y-Z X
Y
X
Z X Y
- 8
= ?2 ? 3 ? 4 ? 5 ? 6 ? 5
811
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X Y
Rx Ry Kx Ky

2 2
CX* +C,y

14, [1- (L+k, )22 - (L+k,)ely®

Z=

1 1
c,=—,C, =—.
X 1 0 X
1 2 3-8
R x K x
8§12
Y-Z Y
Z Y-Z
Y-Z
z= o _
1+4/1- (1+k)c?y?
Y
r R
R
Y-Z
1 X
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0 ZEMAX
Y-Z X
Y
2 3 X
1 2 3 4-8

§13

1/8 2/8 8/8
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1 2 3 4 5 6 7 8
1/8 2/8 3/8 4/8 5/8 6/8 718 8/8
814
N () = T (- )
XY Z
n o
Iy
I ro ? ?
m m=0
m
Welford Adam Hilger  Aberrations of Optical Systems 1986
Welford

ZEMAX
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Welford

ZEMAX

Y

Z2

§15

§16
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- y- X y
Z
‘ K 0 ZEMAX X Y
ZEMAX
X X Y Z
Y X Z Z
13 ” O 1 Z Y
X 113 ”
ZEMAX
113 ” O
&y &os(g,) - S(q,) Oeosg,) O s, O 0 ka
&Vy=gina,) cosa) O O 1 @ os@) - sy
&74 & O 0 1 sn(g,) O cos@,)d sn(g,) cosa,,) KzH
1 2 3 4 5 6 7-8
X Y X Y z
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5 6 7
1
i V2 Y3 \Z Ys Y6 Y7 Y8
818
16
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1 2 3 4 5 6 7 8
oL 07 o3 Oy O Ob o7 Og
§19 ABCD
ABCD “ ”

ABCD Ax, Bx Cx Dx Ay By Cy

Dy 2 2 X
Y
éxu_éA B.lexu
.l &, ol
Y Hecht Optics
ABCD
ABCD
OPD MTF
ABCD
1 2 3 4 5 6 7 8
AX Bx Cx Dx Ay By Cy Dy
820

ZEMAX
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§21

N2

Z
ZEMAX
X
n,sng, - n,Snq, = % =MIT,
? 7?2 ? 7?71
2 N1
T
ZEMAX T
/
“ MIRROR”
Y
ZEMAX

“ Ray missed surface”

info@photics.net
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ZEMAX
Z
zZ1 72
SO H (Y- ¥2)7 (2= 2)7 (X X)7 (Y- )7 +(2- 2,)° =X +Y,7 +27 4% +Yy,7 +2,7.
000
X Y 0 Z
X Y 0
71 72
zZ1 72

SO X+ (Y- ¥2)7 +(2- 2)7 (- %)7 (Y- Vo) +(2- 2,)7 =X +Y +27 + % +y, 27

0 0O
X Y 0 Z
Z

1 72
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1 2 3 4 S
X1 Y1 Z1 X2 Y2 Z2
§23
X
z=xtang, + ytanq,.
XY
Y
1 2 3
tan6x tang,
§24
cr? 4 4 P
z= +Z g+ Zr +Zror

1+4/1- (1+Kk)c?r?

info@photics.net
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I max Zs
Za Zc
Y ??

X Y X Y X
Y

X Y

Y X
7 Z 8
1 2 3 4 5 6 { 8
§25 1

ZEMAX XE EE
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— 2
n=n,+n,r,

N2

r2 :XZ +y2 1
3 ?t No
nr2
GRIN
?t
RMS
RMS
OPD
OPD
GRIN
GRIN
FSI
1
1 2 3 4-8
?1 No Nr2
826 2

info@photics.net
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ZEMAX XE EE

2 _ 2 4 6 8 12
N°(X,¥,2) =Ny +N,r=+n,r"+n,r°+n,r +nr10r +nr12r )

r2 - X2+ y2 2
8 ?1 No
GRIN
?t
11 1” 11 GRIN
” 1] GRIN ”
2
1 2 3 4 5 6 7 8
?t No Nr2 Nra Nre Nrg Nr10 Nr12
8§27 3
ZEMAX XE EE
n=n,+n, r’+n,r*+nré+n,z+n,z>+n_r?
2 = X2+ y?2 3
8 ?t No
?t
153
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1" - GRIN
” 1] GRIN ”
3
3 4 5 6 { 8
?t No Nr2 Nra Nre Nz Nz2 Nz3
828 4
ZEMAX XE EE
n=r,+n X+n, X +n, y+n, Yy +n,z+n,z,
r2 — X2 + y2 4
8 ?t No
GRIN
Nx1 nyl
?t
[13 1" [13 GRIN
” 13 GRIN ”
4
3 4 5 6 7 8
?t No Nx1 Nx2 Nyi1 Ny2 Nz Nz
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§29 5

ZEMAX XE EE

4 2 4
r<f‘”0+”:2’ thyr R 2N 0 0 ;<, +n 242,

r2 - X2 + y2 5

8 ?t No

)
SGRIN.DAT ASCII
SGRIN.DAT
)
ZEMAX N ref ¢
Sellmeier
n(h)’ = m}.a,j]:* Zw.wnere
K, = -Z I‘Z_.I,I.l_ll.l_l.l'i_l.I.I = -z I.I_I[rr__._l]'l_l.imli Her = MR
KI] Lij 2-8

K_MAX L_MAX 1 8
\GLASSCAT ASCIl  SGRIN.DAT
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SGRIN.DAT 10

MATERIALNAME

MIN_WAVELENGTH MAX_WAVELENGTH

REF WAVELENGTH
K_MAX L_MAX

K11 K12 K13 ... KIK_MAX
K21 K22 K23 ... K2K_MAX
K31 K32 K33 ... K3K_MAX
L11L12L13 ... L1L_MAX
121 L22 L23 ... L2L_MAX
L31L32 L33 ... L3L_MAX

10
SGRIN.DAT
LightPath
?t
“ 1" - GRIN
K “ GRIN ”
5
1 2 3 4 5 4 8
?t No Nr2 Nra Nz Nz Nnz3 Nz4
830 6
ZEMAX XE
6

N=Noo+Nior2+nzr4

6 Noo Nio

info@photics.net
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gy = A+ BA” +£+"l—’
" TR
Nio N2o A B C D
?
GLC.DAT ASCII
GLC.DAT 13 1
10
12 Noo Nio N2o A B C
D ZEMAX GLC.DAT
25
GLC.DAT
GLC 716 235-2620
GLC GLC
GLC.DAT ARS10 ARS20
ARS27 ARS31
6
6 LDE
?t
11 1” 11 GRIN
K “ GRIN ”
6
2-8
?t
831 7
ZEMAX XE EE
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N=np+? (r—R)+? (r—R)?

Zz=R

5 ?t no R ? 2

R
R O ZEMAX

At
“ j GRIN "
“ GRIN "
Gradient 7
1 2 3 4 5 6-8
At No R|?7?7? ??
832 Gradium TM

ZEMAX XE EE

LightPath Technologies

\ Zar / 158
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Gradium
Z Zmax
“ " ZEMAX
Gradium
?z
Profile. DAT “ ”
Gradientindex Gradium Profile
13
PROFILE_NAME GLASS FAMILY MAX Z
no
nl
nll
ASCI|
gradient 5 SGRIN.DAT
z 12
ZEMAX (
y4
“ Capping”
gradient 5 surface
3
ZEMAX

info@photics.net
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ASCII
Analysis

Ni1

LDE

10
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SGRIN.DAT
GRADIUM 4
X Y X Y
Z grandient
Z

Z'=tx(X—dx)+ty(y-dy)+t:2
tz = [10 - 12 - tyz ]1/2

t ty t dx dy
profile tx ty dx
dy Z t, ty
ty Xy
ety
dx dy tx ty
gradium
“ Capping” ZEMAX capping
Capping
2 3 0
Capping 1
Capping 2 Capping
LighPath Technologies

Gradium Capping

info@photics.net
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11

17 - GRIN
“ GRIN ”
Gradium
2 3 4 5 6 7 8
A D D tx appin
z nref X y ty pping
833 9
ZEMAX XE EE A
9 NSG SELFOC?
9 Z X Y
= er’ +1l|||1r:-'1+1.||n[|3}
| —qu il +J.JL f
C r
k tan? tan? X Y
9
N=no[1.07? (A/2)r2]
A nO
A? )=[Ko+K1/? 2+K/? 4]2
no=B+C/? 2,
ASCII Selfoc.DAT Selfoc.DAT 6
10
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5 B C Ko

Ki Ko ZEMAX  Selfoc.DAT
25
Selfoc.DAT NSG
Somerset, NJ, (908 469-9650
NSG Selfoc.DAT
NSG SLS-1.0

SLS-20 SLW-1.0 SLW-1.8 SLW-2.0 SLW-3.0 SLW-4.0
SLH-1.8

9
gradient 9 LDE
13 1” 113 GRIN ”

“ GRIN ”

Gradient 9

4-
1 2 3 8
227?272
?t Tan? ? tan? ?
834 10
ZEMAX XE EE
10
N=no+ Nyi|y|+nNy2|y2|+nys|y3|+ny|y4|+nys|yS|+n
e |y €],
I y=0
y=0

5 GRIN 5
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GRINS5
Nyi1
“ 1” “ GRIN ”
“ GRIN "
10
2 3 4 6 7 8

1

?t No Ny1 Ny2 Nys Ny Nys Ny6

835

ZEMAX EE
e {'n": + : .l + ! Z
l+.J] (1+k)cr Eu IEIAJ e
N Ai [
r ?
? 13
” ZEMAX
37 Ai
? 113
OPD
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1
2
3-39 1-37
40
#8

ZEMAX

info@photics.net
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“ HITS”

3D

3D
2D ZEMAX
NSC NSS

ZEMAX  NSC
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, /cm”2.
3D
ABg
NSC 2D 3D
NSC
NSC
ZEMAX NSC
NSC
NSC
NSC
NSC NSC
NSC
NSC

NSC

info@photics.net
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”

NSC
NSC
NSC
MTF
NSC ZEMAX
NSC

ZEMAX

NSC
NSC
NSC
NSC
NCS
NSC NSC
NSC

NSC
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NSC
“ NSC ”
NSC
3D
NSC
NSC NSC
NSC
NSC
NSC
3D NSC
NSC
NSC
NSC
ZEMAX NSC

info@photics.net
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NSC
4P|
NSC
8
X X
Y Y
Z Z
X X
Y Y
Z Z
ZEMAX Z
Z [13 ”
NSC
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NSC

NSC
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NSC

100
1 2 3 4

NSC 13 ”

NSC

NSC

NSC

NSC

info@photics.net
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=+

NSC

NSC

NSC
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NSC
100
1 2 3
NSC
/
NSC
ZEMAX NSC
NSC
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FOCUS SOFTWARE
ZEMAX
NSC
X Y
1 1
1 XY
2 2
2 r
r Z
Z
16
NSC

info@photics.net
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12

ZEMAX

STL STL
CAD
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< X < X

XY

;)

i
o e Ky

X

+ J1= (14 k)

—(1+ f'n“,,'lc'
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9
1 XZ
XZ
2 YZ
YZ
3 X
4 Y
5 X
6 Y
7 X
8 X
9 113 ”
Rx KX
Kv -1
Y
0 Y

info@photics.net

X

177



www.photics.net
WWW.0ecr.com
WWW. phoz‘rcs nef bbs.oecr.com

XY

2 (R
T + ky)
11 / ”
1 1
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10 M
11 X Y

12
13-202

12
13-202

info@photics.net

179



www.photics.net
WWW.0ecr.com
WWW. phm‘rcs nef bbs.oecr.com

1

1 Z

2

3 4

4

Z
Z
0O O 0

1

2 Z

3
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N

10
11
12
13
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2
1 X
2Y
XY
" n
n n
2

cr 2 4 6 ] 10 12 14 l6

ZH toyr Hdar o oyt O o tdgr

I +afl—{(1 +ﬁ']{'2r2

24
1
2
3 #
4 #
5
6 k
714 0 — O
15
16 k
17-24 H1m %
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12 32
ZEMAX

.
cir 2 4 6 8 10 12 14 l6
zZ= Oyt Oyt Oy Oy T Ogr Ty T O T gl .

1+ a1 (1 +ﬁ',’|z'2f‘2

ZEMAX
15
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Y

2 X
3 + /-
-0.5 2 /
ZEMAX
4 Z
Z
5
6 “C
7 “ K’
8-15 r r
O 0 O
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5

cr-
+

[S]

1+J]—tl+fi‘hc:r

~N o o0 WODN B
++

21-32

POB

o — 05

O — Oy

ASCII

info@photics.net
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POB

\\ﬁﬁ%‘” 7
b .. ‘\.‘ N2 :-':5:-
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POB
POB myobject.POB Objects
myobject NSC
0 0O
POB
POB

"’ ZEMAX POB

‘ " ZEMAX POB

XY Xz YZ
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NSC

ZEMAX

3D

ZEMAX
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4
yA
STL
STL
CAD
STL myobject.STL
myobject NSC
0 0O
STL
ZEMAX

info@photics.net
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STL
STL
STL
ZEMAX STL
ZEMAX STL
TOB
ASCII
Z
TOB
1.5 2.5 TOB
2.2 4.5
3.0 5.5
3.0 6.0
Y
Z 6
5 100
100
ZEMAX
0.0 360.0
360.0
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40 80
50
TOB
TOB
TOB
TOB
TOB
1
4+n n n
: ” TOB
360 TOB
ASCI|
TOB
Y
TOB
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ZEMAX

i LY
I

TOB
1.5 2.5
2.2 4.5
3.0 5.5
3.0 6.0
Y
100
100
180
180
40
50
TOB
Z
YZ
YZ
X
TOB
TOB
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1
4+n)n n

YZ
Y R
YZ
2
cy 2 4 6 ] [0 12
Z = - T Oy Ty 03y Ty T05y t0gy

L+ a1 (1+ ke

c YZ 23
1 Y
2 X
3 Z
4 X
6 7 8
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g b~ WO NP

(o))

XY

R
r
d,
d,
#
q=0
0=0,<
R>=r

info@photics.net

B, < 360.

d,-Q,

X=0 Y=0 Z=R

196



WWW. phm‘m@

www.photics.net
WwWw.oecr.com
bbs.oecr.com

XY XZ YZ
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X 1
Y 1
X 2
Y 2
X 3
Y 3
O 0O
NSC
UDA
NSC UDA
\OBJECTS
NSC
ZEMAX NSC

info@photics.net
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UDA

UDA’ s

UDA

NSC

FOCUS
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SOFTWARE ZEMAX
NSC
X Y
NSC
1 X X
2 Y Y
3 #X X
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NSC
Z
- ) Cn
fl.@]’fful_CD':{eJ \
C,
CI’]
Z
(G.F+G.m?)
[(lm)y=1,e "m.
Il m X Y G, G,
X Y
G, G,
C, C, G,
C, G, G,
#
#
200
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#
X X
X X

Z
Cn
G y
Cn

G, X C,

Gy Y Cn

DAT \OBJECTS
ASCII
#
#

#
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typedef struct

int Identifier; // Will be set to 8675209 for gquick check of proper format
int NbrRays; // The number of rays in the file

char Description[loo] ff -y text descrlptlon of the 5ource

float PolarBeg, PolarEnd,fﬁ Pngular range for ray uet (Degrees)

long DimengionUnits; // METERS=0, IN=1, CM=2, FEET=3, MM=4

float LocX, LocY,LocZ: // Coordinate Translation of the source

float RotX,RotY,RotZ; // Source rotation (Radians)

float ScaleX, ScaleY, ScaleZ; // Scale factor to expand/contract source
float unusedl, unused2, unused?, unusedd;

int reservedl, reservedZ, rezserved3, rezervedd;

} NSC_RAY DATA HEADER;

32 8675309
ZEMAX NbrRays and

DimensionUnits NbrRays ray structures

yppedef struct
float =, v, =;
float 1, m, mn:

float intensity;
} NeC RRY DATR;

10 000 000
280Mb

ASCII

ASCII

number of rays dimension flag

number_of rays dimension_flag
0 1 2 3 4

202
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¥ v 2 1l mn intensity

3.0Gb

1.0

*
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3D

N < X

3D

info@photics.net
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W XY Z

3D XY XZ YZ

=W, [N<w, and |4 =W,

W XY Z

NSC
3D
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0]
S
cos(B_) sin(6,) O] lcos(8,) 0 —sin(O )||] ) ()
5 = |—sin(0.) cos(B_) 0 0 1 0 0 cos(B,) sin(8,)
0 0 1] 3n(6,) 0 cos(B )]0 —sin(0,) cos(6,)
f:' = 'U' +-HIL N
G L
1] n O
O = O+ 580G
G = O+ STO+ SL]
G = [0+ S0]+[SS]L
9 5
5 3

ZEMAX

206
info@photics.net



TS g

www.photics.nef

www.photics.net
WwWw.oecr.com
bbs.oecr.com

3D

NSC

ZEMAX

NSC

i a ray strikes more than one object at the exact same point in space; the last object listed in

the NSC editor determines the properties of the surface at that point.

info@photics.net
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1
2
3
NSC
ZEMAX
NSC

F If one object is completely inside another object, except for one or more planes in contact,
then the “inside” object MUST be listed after the “outside" object in the NSC Editor.

208
info@photics.net



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

4
ZEMAX
5
ZEMAX
NSC ——
7
[
#1 —
#2
#1 #2 #H2
NSC

NSC NSC
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STL
NSC
NSC
2
CSG
4 CSG
CSG O 0 3
CSGO0

info@photics.net

STL

CSG

CSG

CSG
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CSGO

CSG
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POB

CSG

0.0

ZEMAX

113 ” TIS

info@photics.net

CSG

1.0

ZEMAX
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ZEMAX
ZEMAX
N
F 3 é
I R
L | |
Bo -
N r
= S
N T
E S
b, b b, ang,
b snq, a, g,
X K
X
214
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X
€osq
X
b,
Pl?J = Ae °
X
S
e 36.79%
- g
| g BSDF
BSDF
BSDEF(0..0.0..0.) = dL, (6 0,)
. (9;, 0. 05, 05) = m
q f -

info@photics.net
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BDF BRDF  BTDF
ZEMAX
BRDF  BTDF
- BDF
BDF

", J. E. Harvey, Ph.D. Dissertation, ,
1976;"Scattering Effects from Residual Optical
Fabrication Errors"”, J. Harvey and A. Kotha, Proceedings of the
SPIE, July, 1999).

- BDF b - byl X

ABy BSDF

BDF X

BSDF = —4
B+|x |
FIT g ABg BSDF
ZEMAX 1.0E- 8.0
g g
BDF

216
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BSDF

A

+1°

g
BDF
ABg BDF A=0.002
B=0.0005 g=20
| BSDF for A=0.002, B-0.0005, ¢-2.0
1-10
R
Sy
BSDF x)
by
h
\\
N
Bl
1, * L1
ABg BDF g
Ib- b|"<<B BDF A/B o - by
b - b, >>B log- log BDG - g
b, b, =e(p108&09108§
9 o
ABg
ZEMAX A B
217
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ZEMAX “

BDG

0.001

info@photics.net

ZEMAX
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S0% e ]
0.01
256
1E- 8
270
0.001
3D
219
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WWW. phoz‘rcs net
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Monte Carlo

NSC 3D
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Monte Carlo

ZEMAX
NSC
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100,000
5.0E - 06

ZEMAX

3D
ASCII POB
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dove

3D

I V1V2

V79

A XY Z

V number X v =

v1-1.0 -1.0 0.0

info@photics.net
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T vertexl vertex2 vertex3 isreflective coatinggroup

“ isreflective” -1
1 0
coatianggroup
‘ " coatinggroup 0
T 12 320 2
1 2 3
2
R
ZEMAX

R vertexl vertex2 wvertex3 vertexd isreflective coatinggroup

“ isreflective” -1
1 0
coatianggroup
“ ” coatinggroup 0

224
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E 12 2410

1 2 3 4
0
ZEMAX
500

IMb

ZEMAX
POB
POB

CUBE.POB 8

He-mge-de-de-de-gd-ggdgd - g —

2 a2imple cube
FEI Dec 14, 1998
front face wvertices

1 -1 -1 ©
2 1 -1 0
3 1 1 0O
4 -1 1 0
back face wvertices
5 -1 -1 2
& 1 -1 2
7 1 1 2
a8 -1 1 2
Front

1 2 3 4 0
Back

5 6 7 80
Top

4 3 7 80
Bottom

1 2 & E 0O
Left side
1 4 8 &5 0O
Right =ide
2 3 7 &6 0

info@photics.net
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£ V” 8 6 “ Rn
6 2 Z
2
Vv1l-1-1-1
v2 1-1-1
Vi3 1 1-1
Va4 -1 1-1
V5 -1-1 1
ve 1 -1 1
v7 1 1 1
vae -1 1 1
STL
CAD STL
STL STL
STL ASCII ZEMAX
STL “ STL”
STL STL
\OBJECTS
STL
STL
100 ZEMAX
500 2000 IMb
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ZEMAX
STL
\OBJECTS STL
ZEMAX
12
ZEMAX
X Y

info@photics.net
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1E-6

227



WWW. phorrcs nef E

www.photics.net
WwWw.oecr.com
bbs.oecr.com

ZEMAX

DEMO1.ZMX

NSC

\SAMPLES

NAC

3D

\SMPLES

info@photics.net
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ZEMAX
ZEMAX
" ZEMAX
1
2 3

: ) ZEMAX-XE EE

Ctrl-Zz
Ctrl-Z

Ctrl-z
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ZEMAX

ZEMAX

RMS

RMS RMS

PTV RMS

PTV
PTV
PTV
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Wavefront
Spot Radius
Spot X
Spot Y
Y
X Y
Spot Xand Y Spot Radius
RMS PTV
: X- Y-
Centroid
ZEMAX
Chief RMS PTV
X- Y-
Mean
0

info@photics.net
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RMS-Wavefront-Centriod

RMS-Spot Radius-Chief 0.145
0.145
145
PTV 2
MTF
MTF
GQ RA
GQ GQ
RMS PTV PTV GQ
GQ
RMS
G. W. Forbes, J. Opt. Soc. Am. A (Vol.5,
No.11,November 1998,p1943) PTV
Chebyshev
GQ

232
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GQ
RA

3*(4+4*3+4*3)=84

3*3*4*6=216

“ " RA
GQ
GQ
ZEMAX
GQ
6
8 10

info@photics.net
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RA

12
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1
1%
6
-
(Grid)
“ ” RA
4%4 16 6*6
36
(Delete Vignetted)
: ” RA
GQ
SVIG
ZEMAX
REAY
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ZEMAX
ZEMAX

(Setting thickness boundary values)

MNCG
MXCG MNEG
MNCA MXCA MNEA

(Start At)

ZEMAX

DFMS

(Assume Axial Symmetry)

235
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ZEMAX
ZEMAX
0
“ USYM”
(Ignore Lateral Color)
ZEMAX
RMS PTV
X (Relative X Weight)
RMS PTV  X+Y X
X
X Y
X X

ZEMAX
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RA
. ” ZEMAX
Int1,Int2,Hx,Hy,Px,Py, Int
Intl Int2
Intl
Int2
Int2 Intl

Int2
Hx Hy Px Py
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ZEMAX Hx Hy Px Py

‘ ¥ 0 ZEMAX
-1
Lagrangian Lagrangian

AWV -T)Y+a V,-T)?
aw
i ]
Lagrangian

MF % =

Lagrangian

Lagrangian
Lagrangian

238
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SUMM

Intl Int2

EFFL PIMH PMAG AMAG ENPP EXPP
LINV. WFENO POWR EPDI ISFN EFLX
EFLY SFNO TFNO

SPHA COMA ASTI FCUR DIST DIMX
AXCL LACL TRAR TRAX TRAY TRAI
OPDC PETZ PETC RSCH RSCE RWCH
RWCE ANAR ZERN TRAC OPDX RSRE
RSRH RWRE TRAD TRAE TRCX TRCY
DISG FCGS FCGT DISC OPDM RWRH
BSER

MTF

MTFT MTEFS MTFA MSWT MSWS MSWA
GMTA GMTS GMTT

DENC GENC

TOTR CVVA CVGT CVLT CTVA CTGT
CTLT ETVA ETGT ETLT COVA COGT
COLT DMVA DMGT DMLT TTHI VOLU
MNCT MNET MXCT MXET MNCG MNEG
MXCG MXEG MNCA MNEA MXCA MXEA
ZTHI SAGX SAGY CVOL MNSD MXSD
XXET XXEA XXEG XNET XNEA XNEG
TTGT TTLT TTVA TMAS MNCV MXCV
MNDT MXDT

P1VA P1GT PILT P2VA P2GT P2LT P3VA
P3GT P3LT P4VA PAGT PALT P5VA P5GT

239
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PSLT P6VA P6GT P6LT P7VA P7/GT P7LT
P8VA P8GT PS8LT

XDVA XDGT XDLT

MNIN MXIN MNAB MXAB MNPD MXPD
RGLA GCOS GTCE INDX

PARX PARY PARZ PARR PARA PARB
PARC PANA PANB PANC PATX PATY
YNIP

REAX REAY REAZ REAR REAA REAB
REAC RENA RENB RENC RANG OPTH
DXDX DXDY DYDX DYDY RETX RETY
RAGX RAGY RAGZ RAGA RAGB RAGC
RAIN PLEN HHCN RAID RAEN RAED
IMAE

GLCX GLCY GLCZ GLCA GLCB CLCC

CONF PRIM SVIG

ABSO SUMM OSUM DIFF PROD DliVi
SQRT OPGT OPLT CONS QSUM EQUA
MINN MAXX ACOS ASIN ATAN COSI
SINE TANG

CONF ZTHI MCOV MCOL MCOG

GBWA GBWO GBWZ GBWR GBWD

240
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11GT 12GT I13GT 14GT ISGT 16GT I1LT
I2LT I3LT I14LT ISLT I6LT I1VA I12VA 13VA
[4VA 15VA I6VA GRMN GRMX LPTD DLTN
GPIM
FICL

2PL ZPLM
UDOP
BLNK ENDX USYM DMFS SKIS SKIN
NPXG NPXL NPXV NPYG NPYL NPYV
NPZG NPZL NPZV NTXG NTXL NTXV
NTYG NTYL NTYV NTZG NTZL NTzZV
NPGT NPLT NPVA
CMFV

Intl

Int2

Hxy,Pxy

ABSO

ACOS

AMAG

info@photics.net
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ANAR

1-cos6 0
TRAR

ASIN

Intl

Int2

Haxy,Pxy

ASTI

ATAN

AXCL

BLNK

BSER

CMFV 2

7 CMRFV 2

N

info@photics.net

242




WWW. phorrcs nef E

www.photics.net
WwWw.oecr.com
bbs.oecr.com

COGT

COLT

Intl

Int2

Hxy,Pxy

COMA

CONF

CONS

COSlI

COVA

CTGT

“ MNCT”

CTLT

“ MXCT”

CTVA

CVGT

info@photics.net
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CVLT — —
CvOL —
CVVA — —
Intl Int2 ny,ny
X Y
Intl 1 32*32 2 64*64
Int2 0
DENC [ Hx
Hy 0 1
Px 1 2 X
3 Y 4
le+10
GENC
1- 2
DIFF ) _
DIST
0
DIMX —
244
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DISC

f-0

DISG

Intl

Int2

Haxy,Pxy

DIST

DIVI

DLTN

AN

DMFS

DMGT

DMLT

info@photics.net

245




WWW. phorrcs nef E

www.photics.net
WwWw.oecr.com
bbs.oecr.com

DMVA

DXDX

DXDY

DYDX

Intl Int2

Haxy,Pxy

DYDY

EFFL

EFLX

EFLY

ENDX

ENPP

EPDI

info@photics.net
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EQUA _
SUMM OSUM
ETGT 0 +y B
1 +X
2 -y 3
-X “ MNET”
ETLT 0 Ty _
1 +X
2 -y 3
-X “ MXET”
Intl Int2 Hxy,Pxy
0
ETVA Ty _
1 +X
2 -y 3 -X
“ MNET”
EXPP — _ _
FCGS — Hx Hy
FCGT FCGS — Hx Hy
FCUR 0 _

info@photics.net
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1 32*32 2 64*64

Int2
Hx Hy O
Hy 0
FICL
Px Py
NA
ZEMAX
XE EE
FOUC —_ _ _
“difference”
FOUC
Intl Int2 Hxy,Pxy
Hx
X Y
GBWO Hy
Px
248
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Hx
Y
GBWA Hy
Px
Hx
Y
GBWD Hy
Px
Hx X
GBWR Y Hy
Px
Hx X Y
GBWZz Hy
Px
GCOS — —

Intl

Int2

Hxy,Pxy
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X Y
Intl 1 32*32 2 64*64
Int2 0
GENC | Hx
Hy 0 1
Px 1 2 X
3 Y 4
le+10
DENC
GLCA X
GLCB Y
GLCC z
GLCX
GLCY
GLCZ
Intl 1 2
32*32 2 64*64
Int2
0 Hx
GMTA 1 2 Hy
Px
0
“ MTF "
GMTS GMTA

info@photics.net
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Intl Int2 ny,ny
GMTT GMTA + +
GPIM
0
Intl Int2
-1
GPIM Inl 12
Int2 -1 12
11 10 9
HX 113 ” 0 1
2
WFB WSB
GRMN —
ty
+X +y +X
“ InGT” * InLT” * GRMX”
GRMX —
ty
+X +y +X
“InGT” * InLT” * GRMN”
Intl Int2 Haxy,Pxy
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GTCE ol — _
ZEMAX
X,Y,Z
X,y z
HHCN z HHCN
1 , 0

IMAG IMAE — — —

“ IMAE K
INDX —

113 n”
n=1 n=2
+y n=3 +X n=4
n=>5 +y n=6 +x
INGT
“14GT”
+y +X
“ GRMN” “ GRMX”
n “ InGT”
InLT
“n” “ InGT”
“ InGT”
InVA 1] nn
“ InGT”
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Intl

Int2

Hxy,Pxy

ISFN

Fli#
Fl# “ WFENO”

LACL

y

LINV

Lagrange

LPTD

MAXX

MINN

MCOG

MC

MCOL

MC

MCOV

MC

MINN

MAXX

MNAB

“ MXAB”

MNCA

“ MNCT” “ MNCG”

info@photics.net
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MNCG B
“ MNCT” “ MNCA”
Int1 Int2 Hxy,Pxy
MNCT -
“ MNCG” “ MNCA”
M N CV “ chvu —_—
MNDT “ MXDT” B
MNEA « MNET” © MNEG" “ ETGT" “ XNEA” -
13 +yu
XNEA
“ MNET” “ MNEA”
MNEG v et xNEG” B
13 +yu
XNEG
254
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MNET | “ MNEG” * MNEA” * ETGT” * XNET” _
XNET
Intl N2 | Hyy,Pyy
d “
"o " Nd
MNIN XN _
APg,F “
MNPD « MXPD” -
MNSD _
MSWA “ MTET”
MSWS |« yreET
MSWT o wreT
MTFA J—
MTFS | e
MTE Int1 1
2 1 32+32 2
64*64 Int2
MTET 0 Hx
1 2
Hy
MTE
MTF MTF

info@photics.net
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MTET _MTFS
13 MTF ”
Intl Int2 ny,ny

MXAB . MNAB' _
MXCA _

“« MXCT" * MXCG’
MXCG _

“« MXCT” “ MXCA”

MXCT _

“ MXCG” * MXCA’
MXCV . NGV _
MXDT « MNDT” -
MXEA _
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« MXET” * MXEG® “ ETLT"  * XXEA®
[13 +y”
XXEA
Int1 IN2 | Hyy,Pry
“« MXET” * MXEA”
MXE _
Cli e ¢ xxEG
[13 +y1,
XXEG
MXET |* MXEG” * MXEA” * ETLT"  “ XXET’ _
[13 +y”
XXET
d “
"o " Nd
MXIN NI _
A Pg,F “
MXPD « MNPD” -
MXSD _
NPXG X _
NPXL X _
NPXV X _
257
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NPYG y —
NPYL y —
NPYV y —
Intl Int2 Hxy,Pxy

NPZG z —
NPZL z —
NPZV z —
NTXG X —
NTXL X —
NTXV X —
NTYG y —
NTYL y —
NTYV y —
NTZG z —
NTZL z —
NTZV z —
NPGT Hx

NPLT Hx

NPVA Hx

OBSN — — —

info@photics.net
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OFF
OFF BLNK OFF o o o
OPDC _
OPD
OPD

OPDM OPD OPDM TRAC o

TRAC

Intl Int2 ny,ny
RMS
OPDX ZEMAX OPDX TRAC o
TRAC
OPGT — —
OPLT — —
OPTH
PLEN

OSUM SUMM —

info@photics.net
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[{3 n”
n
“ 1 8
PNGT . paoy _ _
13 n”
n
13 n” 1 8
PALT . pear _ _
13 n”
n
“ 1 8
PIVA 1w piGT 1 — -
Intl Int2 ny,ny
X
PANA
X
y
PANB
y
Z
PANC
V4
PARA X
PARB y
260
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PARC

PARR

PARX

PARY

PARZ

RATX

Y-Z

RATY

X-Z

Intl

Int2

Hxy,Pxy

PETC

PETZ

PIMH

PLEN

PMAG

POWR

PRIM

info@photics.net
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PROD

QSUM

OSUM EQUA

SUMM

RAGA

X

RAGB

“ RAGA”

RAGC

“ RAGA”

RAGX

RAGY

“ RAGX”

RAGZ

“ RAGX”

Intl

Int2

Hxy,Pxy

RAED

RAID

RAEN

RAIN

RAID

RAED

RAIN

RAEN

RANG

info@photics.net
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REAA

REAB

REAC

REAR

REAX

REAY

REAZ

RENA

RENB

Intl

Int2

Hxy,Pxy

RENC

RETX

RETY

RGLA

RSCE

RMS
RSCH

RSCH

Hx Hy

RSCH

RMS

Hx Hy

info@photics.net
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RMS
Intl
Hx Hy
PX Py [13 ”
RMS
RSCE
RSRE 1 4 5 Hx Hy
2%2 16
3*3 36
RSRH RSRE Hx Hy
RMS
RWCE MTF Hx Hy
RWCH
RSCH
Intl Int2 ny,ny
RMS
OPD RMS
RWCH RWCE Hx Hy
RSCH
RWRE RSRE Hx Hy
RWRH RSRH Hx  Hy
SAGX Xz — —
SAGY YZ _ _

info@photics.net
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SFNO

F/#
TFENO

SINE

SKIS

SKIN

SKIS

SPHA

SOQRT

SUMM

OSUM

SVIG

TANG

TNFO

Fl#
SENO

Intl

Int2

Hxy,Pxy

TMAS

TOTR

info@photics.net
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TRAC
TRAC
TRAC
TRAC ZEMAX —
TRAC
TRAR X TRAD TRAC
TRAD TRAC _
TRAR vy TRAE TRAC
TRAE TRAC _
TRAI TRAR
TRAR _
TRAX X _
TRAY y —
X
TRCX TRAC _
X
TRCY TRAC _

Intl

Int2

Hxy,Pxy

info@photics.net
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WHW. phorrcs net H

TTGT ° Y B
1
+X 2 Y
3 -X
TTHI -
TTLT TTGT —
TTVA TTGT —
UDOP )
. ZPLM
ZEMAX ZEMAX
USYM B
VOLU B
WFNO Pl _
XDGT intz Lo
XDLT intz Lo

info@photics.net
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DVA Int2 1 200 B
Intl Int2 ny,ny
XNEA —
“ MNEA”
XNEG _
“ MNEG”
XNET —
“ MNET”
XXEA —
“ MXEA”
XXEG _
“ MXEG’
XXET —
“ MXET”
YNI
YNIP . —
narcissus

Vol.22,18,p3393

info@photics.net
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Intl Int2 Hx Hy
1-37
ZERN 1=32*32 2=64*64
ZERN
ZPL
ZPLM
UDOP
Intl Int2 Hxy,Pxy
TTHI
TTHI
ZTHI 3 TTHI 38 —
17 19 18.5 2 ZTHI
2 19-17 ZTHI
0
SUMM OSUM DIFF PROD DIVl SQRT
CVGT CVLT CTGT CTLT
RMS
1
ETGT
ETGT
A

info@photics.net
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_ 2
0 izloo’ ovvi(\/i T)
a WV - T)

MNCT CTGT DIMX

TRAR TEAY
5 10mm
CTGT 5 10 5 Intl 10
1)
10 2)
10 10
MNCT 1 10 1
3.0
1 10
3.0
3.0 2.5
2.5 3.0
2.2 1.7 25 8

info@photics.net
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3.0

3.8
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LS 13

MNCT
3mm

ZEMAX

MTF

MNET

0.0

info@photics.net

0.5
1
MNCT
ZEMAX

3.0-1.7
0.8
ZEMAX
10
MNCT
-.001
0.1
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ZEMAX XE EE

MTF MTFT MTFES MTFA
MTF MTF
MTF
GMTT GMTS GMTA
2-5
MTF
MTF MTF
OPD 111 ”
MTF
MTF MTF RMS RMS
5 50
MTFT  MTFS
MTF
MTF MTF
MTF ZEMAX
RMS
RMS MTF
MTF : ”
MTF
MTF Intl Int2 HXx
Intl

1 32*32

2 64*64

272
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Int2
MTF
MTF
Hx 1
Hy
0
MTF
MTF
1.0
(Automatic)
1 (1 Cycle)
5 (5 Cycle) 5
10 (10 Cycle) 10
50 (50 Cycle) 50
(Inf. Cycle) |, .,

273
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(Terminate)

(Exit)
ZEMAX
(Auto
Update)
CPU
1 CPU
CPU (# CPU’s) CPU
ZEMAX
ZEMAX

ZEMAX

info@photics.net
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ZEMAX
3 4 10
TTHI
Intl Int2
1 TTHI 3 4 10
Intl Int2
1 CTVA 3 0
2 CTVA 4 0
3 SUMM 1 2 10
1 CTVA 3
2 4
3 1 2
4 3
10
TTHI
5
Intl Int2

1 CVVA 5 0

2 TTHI 5 7 0

3 PROD 1 2 1

info@photics.net
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CVVA

TTHIS5 7

Intl

Int2

CTVA

CVVA

CONS

DIVI

COVA

SUMM

DIFF

co |N o o1 |~ (W N [Pk

OPGT

~N (e RN |w

o |Oo |o |o |o [ O |Oo

L O O O O |0 |Oo |Oo

info@photics.net

COVA

276




www.photics.net
WwWw.oecr.com
bbs.oecr.com

www.photi c%a

XE EE

Ctrl-z

19 vd
Nd Vvd

Nd Vd DP,

info@photics.net

ZEMAX

" ZEMAX

Nd

20-80
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RGLA RGLA

Schott Hoya
RG LA 13 n
13 ” RGLA

) RGLA ‘ ne ”
0.01 10

1
d =[(Nd, - Ndz)2 +10_4(Vd1 } Vd2)2 +1O+2(ng,|:1 : DPg,Fz)Z]E

RGLA
0.05
0.05
0.02
MNIN MXIN MNAB MXAB
RGLA  MXIN
Nd Vvd
ZEMAX
RGLA 111 ”
Nd

278
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) ZEMAX-EE
ZEMAX-EE

ASCII

Ctrl-Zz

XDVA XDGT XDLT

Intl Int2

279
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IMAE
IMAE

ZEMAX

IMAE
vice-a-versa

DLL “ "

info@photics.net
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US FILT4.DLL
DLTN
DLTN
Int2 DLTN
DLTN =n_, - N,
z Zmin
Zmin Zmax
Z
LPTD
LPTD Intl
LPTD
5
LPTD
fin >0 fin >0 fin <0 fn <0
1-[Zmin 1TZmax 1-[Zmin 1-[Zm.:-mx
z Zmin
Zmin Zmax
Z
0.1
LPTD
) ZEMAX-EE

info@photics.net
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ZEMAX
MTF

ZPL

ZPL

ZPL

ZPL

ZPL
ZPL

ZPL
ZPLM
ZPL

ZPLM

ZPL

ZPL
OPTRETURN

Intl

info@photics.net

MTFA

ZEMAX

ZPL

ZEMAX

Int2
ZPL
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0 99
ZPLM  Intl 17 17
ZPL17.ZPL
6
ZPL06.ZPL ZPL ZPL
0 50
OPTRETURN
51
51
TOTR
n = nsur()
x=0
forl=1,n,1
x = x+thic(i)
next
optreturn 0 = x
OPTRETURN “ X"
0 ZPL15.ZPL
X ZPLM
Int1 15 Int2 O “« oo
TOTR
ZPLM Hx Hy Px Py
ZPL ZPL PVHX PVHY PVPX PVPY

113 PV” 113 ”

283
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OPTRETURN O

ZPLM
ZPL11.ZPL
OPTRETURN
OPTRETURN 0 =x
OPTRETURN 1=y
OPTRETURN 2=2
ZPLM
ZPLM110
ZPLM 111
ZPLM 112
ZPLM 110 ZPL11.ZPL
Hx Hy Px Py
ZPLM
ZPLM
ZEMAX

ZPL

info@photics.net

Int2

ZEMAX

ZEMAX
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uboO
DDE
ZEMAX ZEMAX DDE “ ZEMAX "
UbDOP
ZEMAX DDE
DDE ZEMAX
UDOP Intl Int2
0O 99 UDOP
Intl 17 17
UDO17.EXE
6
UDOO06.EXE ZEMAX
\UDO UDOP
ZEMAX 17
UDO17.EXE Hx Hy Px Py

ZEMAX

info@photics.net
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ZEMAX
ZEMAX
ZEMAX DDE
ZEMAX
ZEMAX
ZEMAX
DDE
DDE ZCLIENT DDE
ZCLIENT
ZEMAX
GetUDOSystem ZEMAX
“ GetUDOSystem " ZEMAX
DDE
DDE DDE
51
SetUDOData ZEMAX
“ SetUDOData data0 datal
data?2 data3 data50”

SetUDOData
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ZEMAX !

ZEMAX

DDE

ZEMAX
ZEMAX
ZEMAX
ZEMAX ESC “
ZCLIENT
a b c

void UserFunction(char *szCommandLine)

{

double a, b, c;

char szBuffer[500], szSub[256];

int buffer_code;

/*

buffer_code = atoi(GerString(szCommandLine, 0, szSub));

/*

*/

*/

sprintf(szBuffer, “GetUDOSystem,%i”,buffer_code);

PostRequestMessage(szBuffer, szBuffer);

/*

/*

[*
*/

*/

0 1 2 */

255 SetUDOData

info@photics.net
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SetUDOItem ZEMAX
*/

sprintf(szBuffer,“SetUDOData,%l,%.7f,%.7f,%.7f",buffer_code,
a,b,c);

PostRequestMessage(szBuffer, szBuffer);

}
0 50
DDE
“ SetUDOData 51
UDOP DDE
255 SetUDOData 51
DDE “ SetUDOltem”
- DDE 255
SetUDOData
SetUDOItem “ ZEMAX "
51
51
UDOP “ "
UDOP Hx Hy Px Py
0

288
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UDOP
UDO25.EXE
buffercode x y 2z”
UDOP
UDOP 250
UDOP 251
UDOP 25 2
UDOP 25 0
UDO25.EXE
PXx Py
ZPL ubO
DDE
UDO_DEMO.C ubDO
ZCLIENT
UDOxx.EXE XX

Hx Hy Px Py

info@photics.net

“ SetUDOData

Hx Hy

ubDO 6
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ZEMAX

ZEMAX
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) ZEMAX XE EE

DLS DLS

DLS

100
1E+12
20
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1,000,000 8E+07
2.5 16
100 1E+32
ZEMAX
ZEMAX
ZMX
=)
DLS
292
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ZEMAX

ZEMAX GLOPT_01.ZMX
GLOPT_10.ZMX ZEMAX

ZEMAX

ZEMAX

GLOPT_10.ZMX
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GLOPT_01.ZMX  GLOPT_10.ZMX

GLOPT_01.ZMX  GLOPT_10.ZMX

ZEMAX

GLOPT

ZMX
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ZEMAX

C\ZEMAX\SAMPLESWMYFILE.ZMX

C\ZEMAX\SAMPLESWMYFILE_HAMMER.ZMX

ZEMAX ‘ ”

ZEMAX
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ZEMAX
ZEMAX

ZEMAX

Hoya

AGF

PR

info@photics.net
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ZEMAX

SR FR CR
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GCOS

GTCE

EFFL
EFFL

0.7

MNCT  MNET
ZEMAX

info@photics.net

GTCE

ZEMAX

INDX
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2
3 [13 ”n
Windows NT/2000
ZEMAX ZEMAX.EXE
SET Priority>LOW
” ZEMAX
298
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ZEMAX
ZEMAX
TRAD
RMS RMS
MTF
ZEMAX
Monte Carlo

299
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Monte Carlo
RMS MTF
5
TRAD
Intl Int2
Intl Int2
300
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Intl

Int2

TRAD

TCUR

TFRN

TTHI

TCON

TSDX

TSDY

TSTX

TSTY

TIRX

info@photics.net
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TIRY

Intl

Int2

TIRR

TEXI

TPAR

TEDV

TIND

TABB

TEDX

TEDY

TETX

TETY

TETZ

TUDX

TUDY

TUTX

info@photics.net
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TUTY — y
TUTZ — Z
TRAD
100mm
TRAD -50mm  +.50mm
99.50mm 100.50mm
TCUR
100mm
0.01lmm-? TCUR -00I mm?1 +.001
mm-1 111.12mm  90.909mm
TFRN
TWAV
r2
DZ =—DC
2
r
DZ:|—N
2
N
Malacara
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TTHI
TTHI

+1.0mm +1.0mm

ZEMAX
+1.0mm
+1.0mm
+1.0mm TTHI

F2 5 3 4 6mm
3 TTHI 5
+.1mm
3.1mm 4.0mm 5.9mm 6
3

TTHI3 3

Intl Int2 Int2
Intl

TCON
TCON

TSDX TSDY
TSDX TSDY X 'y
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Intl
TEDY
TSDX TSDY
TSTX TSTY
TSTX TSTY
Intl
TIR TIRX TIRY
TSTX TSTY
TIRX TIRY TIR
TIRX TIRY
Intl
TIRX TIRY
X y
DZ, T'erx DZ - RY
2 Y 2
TIRX 0.10mm

0.05mm

-X

info@photics.net

TEDX

XY

TETX TETY

X Y

TETX TETY

TIR

TIRX  TIRY

+X
-.05mm
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0.10mm *“ 7 TIR TIRY
20 LB
=tanG—L= =tan 'c—=2+
WSy M Es,
S Y X
X Y
TIRX TIRY
TIRR
TIRR Intl
TEXT

TIRR ZEMAX

100%
TWAV
ZEMAX
W TIRR
Dz=l (r*+r?
| TWAV r
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TIRR

Monte Carlo

TEXI
TEXI

Intl

TEXI  TIRR

TIRR

TEXI

PTV

info@photics.net

DOP = Dam1 12
n, g
0
Int2
TEXI
L PTV
ZEMAX
Lt
2 /n
n
n

360

RSS
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PTV
[13 CH
(13 CH
0.001 “ ¢ 20
20c
Monte Carlo
STAT
36
TIRR
TEXI
36 5~15 *
" TEXI X y
TEXI
TEXI 0 0
TPAR
TPAR Intl Int2
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TPAR

TEDV
TEDV ZEMAX-EE

Intl Int2

TIND
TIND Intl

dPgF 1] ”
03 25 TIND

TABB
TABB vd Intl

dPgF ] ”
03 25 TABB

TABBA

d dPgF
TEDX TEDY
TEDX TEDY X Y Int1
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Int2

ZEMAX

TEDY
TUDX TUuDY

TEDX TEDY
TEDX TEDY
TSDX TSDY
TEDY

ZEMAX

TEDX TEDY
5 20
5~8 8~12 14~20

“ Monte Carlo

TETX TETY TETZ

TETX TETY TETZ
XY Z

ZEMAX

TETX/YIZ

info@photics.net

SAVE

Int1

Int2

TSDX

Int2

TEDX

TSDY

TEDX
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TETX/Y/Z

TUTX TUTY TUTZ

TETX TETY
“ " TSTX TSTY TETX TETY
TSTX TSTY
TETX TETY
Intl Int2
TETX TETY
ZEMAX
Intl
TETX TETY TETZ
5 20
5~8 8~12 14-~20
“ Monte Carlo "
TUDX TUDY TUTX TUTY TUTZ /

TUDX TUDY TUTX TUTY TUTZ

XY Z TEDX TEDY TETX
TETY ZEMAX

TUDX TUDY TUTX TUTY TUTZ Intl
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TSDX

Tuxx

TUDX  TuDY
TUTX TUTY TUTZ

TSDX TSDY TSTX TSTY TIRR

Monte Carlo ZEMAX
TSDY TSTX TSTY TIRR

info@photics.net
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Intl

Int2

CEDV

CMCO

COMP

CPAR

SAVE

STAT

Monte Carlo

TWAV

CEDV

CEDV

Int1

CEDV

info@photics.net

Int2
17

Int1=9 Int2=17

COMP
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CMCO

CMCO
Intl Int2
4 6 Int1=6

Int2=4 CMCO

COMP

Intl Int2 Int2

50 -10 1.0
49.0 510 “

CPAR

CPAR
Intl Int2
5 2 Int1=5 Int2=2 CPAR

COMP

314
info@photics.net



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

SAVE
SAVE
SAVE Int1
ZEMAX
TSAV0O00Nn.ZMX
ZMX
ZEMAX
STAT
STAT Monte Carlo
Intl
1 2
Int2
TWAV

info@photics.net

SAVE
TEDX
TEDX
0
TEDX
n Intl
ZEMAX
“ ” STAT
0
3
[1% n”
“ Monte Carlo "
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TWAV

ZEMAX

XY

TSDX TSDY

TIR X/Y

info@photics.net

0.6328

TWAV

ZEMAX
TWAV

TTHI

ZEMAX

HeNe

ZEMAX
TEDX TEDY

ZEMAX
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TSTX TSTY
TETY

S+A

TIND
TABB

XY

XY

TETX

OK
Cancel

Save

info@photics.net

TIRR

TEXI

TETY

TETX
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Load
Reset

Help
ZEMAX

Monte Carlo

COMP CPAR CEDV

info@photics.net

CMCO
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RMS X
ZEMAX
RMS
1
RMS
MTF
MTF ZEMAX MTF
MTF
MTF

info@photics.net

ZEMAX

MTF

MTF
MTF
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MTF ] MTF ”
ZEMAX BSER BSER
BSER
TSC ASCII
ZMEAX.EXE
MTF MTF
MTF MTF
RMS
RMS .035mm
0.050 ZEMAX
0.050 RMS
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MTF
MTF
[13 ?”
0O 7 10
ZEMAX
Y ZEMAX Y
+1.0 +0.7 0.0 -0.7 -1.0
X
XY Y 9 5
Y X -1.0 -0.7 +0.7
+1.0
Y
2.0 1.0
XY 4.0
3
3
4
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Monte Carlo
# ZEMAX
ZEMAX . "
1 2 3
Monte Carlo Monte Carlo
20 20
“ Monte Carlo " Monte Carlo
Monte Carlo
Monte Carlo
“ STAT”
MC Monte Carlo
20 Monte Carlo
MC_T0001.ZMX Monte
Carlo MC_T0002.ZMX
20 Monte Carlo
MC_T0020.ZMX 20 Monte Carlo
20 MC_Txxxx.ZMX

. . 322
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MC

MTF vs.

ZEMAX
Monte Carlo

ZEMAX

Monte Carlo

Monte Carlo
MTF

info@photics.net

MC

MTF
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OK
Cancel
Terminate
Save
Load
Reset

ZEMAX
ZEMAX

ZEMAX

ZEMAX

CPAR

info@photics.net

OK

COMP

CPAR

MTF

COMP
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Carlo

ZEMAX

ZEMAX

ZEMAX

ZEMAX

ZEMAX

info@photics.net

Monte Carlo

50

Monte
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TRAD 100mm -0.1
99.9

TSDX TSDY TSTX TSTY TIRX TIRY

ZEMAX

ZEMAX
RSS

info@photics.net
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RSS
RMS 0.035
0.050 ZEMAX
0.050
FI#
0.035 0.050
0.040
=)
RSS
Monte Carlo
Monte Carlo
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) Monte Carlo

Monte Carlo
+4.0/-0.0mm 100mm 100.00mm
104.00mm 102.00mm
1.0mm
STAT
STAT
STAT
STAT
STAT Intl Int2 Intl 0
1 2 3
Int2
p(x) = ! expae ng -ns £X£ns
A[2ps 2)? *5
[13 nH (13 nH
2 “n” STAT Int2
[13 n" (13 nH
2 100mm +3 -1mm
101mm 2mm 1.0mm
“n” 5 04 “ n”

113 n”
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-1
p(x) = D DEXED
A
000=EX 2 (pEx£D)
2D &
A
ASCII
p(x;) =T, 0.0£x£10
T X
X
X1T1
X2T2
X3 T3
X 00 10 T
X ZEMAX 0.0
1.0 X1 0.0
T1
1.0 Xn 200 X=0.0 X=1.0
STAT
X
100.0 0.0 +20

329
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100.0 102.0

STAT
[11 3 "

STAT

ZEMAX

STAT

0.0 0.0
0.10.5
0.21.0
0.30.5
0.40.0
0.505
0.84.0
1.05.0

Monte Carlo

-

Monte Carlo
Monte Carlo

info@photics.net

Monte Carlo
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Monte Carlo
Monte Carlo
Monte Carlo
TEDX TEDY TETX TETY ZEMAX
3D
ZEMAX
3~8 TETX 5~12
TETX 5~12 5~8
ZEMAX
5~12 TETX 5~9
TETX 10~12 TETX
TETX512

331
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TETX 510
TETX1112

TETX 512
TETX915
TETX 515

TETX 515
TETX 512

TETX 515
TETX5-15 TETX5-12 TETX 13-15 TETX4-13

=) ZEMAX EE

— ZEMAX
ZPL ZEMAX

— ZMX

332
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— Monte Carlo
TSC ASCII
ZEMAX
MF

CEDV

CEDV surf param
CEDV “ surf”

ZEMAX “ param”

CLEARCOMP

CLEARCOMP
CLEARCOMP OPTIMIZE

CMCO

333
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CMCO operand config
CMCO
COMP

COMP surf code
COMP

ZEMAX
2
CPAR

CPAR surf param
CPAR

ZEMAX
LOADMERIT

LOADMERIT filename.mf
MF

info@photics.net

“ operand”
“ config”
“ surf”
“ code” 0 1
“ surf”
“ param”
ZEMAX
ZEMAX
LOADMERIT OPTIMIZE
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OPTIMIZE
OPTIMIZE n
OPTIMIZE “n
n

REPORT

REPORT *“text” operand

REPORT
“ operand”
SAVE
SAVE n
SAVE ZMX
TSAVNnnnn.ZMX nnnn “n”
“n” 6 TSAV0006.ZMX
2
4
MTF
5 MTF
3 1 2
2 4 10 15

335
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CENTER.MF MAGNIFY.MF MTF
MTF.MF

EVALUATION.MF

[

CLEARCOMP

[

LOADMERIT CENTER.MF

! 2

CPAR31

CPAR 32

! 4

OPTIMIZE 4

! 10

CLEARCOMP

LOADMERIT MAGNIFY.MF

COMP 100

OPTIMIZE 4

! MTF

CLEARCOMP

LOADMERIT MTF.MF

COMP 150

OPTIMIZE 4

! 5 MTF

! EVALUATION.MF 6

CLEARCOMP

LOADMERIT EVALUATION.MF

REPORT “Distortion =1

REPORT “MTF at field 1 =" 2

REPORT “MTF at field 2 ="3

REPORT “MTF at field 3="4

REPORT “MTF at field 4 =" 5

REPORT “MTF atfield 5="6

336
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LOADMERIT OPTIMIZE
ZEMAX “

TETX TETY

TUTX  TUTY
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TETX TETY

ZEMAX

ZEMAX

338
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ZEMAX

ZEMAX

ZEMAX

ZEMAX

MCE MCE

MCE

CRVT

THIC

GLSS

CONN
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PAR1

PAR?2

PAR3

PAR4

PARS

PARG

PARY

PARS

N0~ [W|IN (P

XFIE

X

YFIE

<

FLWT

FVDX

VDX

FVDY

VDY

FVCX

VCX

FVCY

VCY

WAVE

WLWT

PRWV

APER

Fl#

SATP

STPS

SDIA

CSP1

CSP2

TSP1

TSP2

TSP3

WIN|FL NP

HOLD
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APMN

APMX

APDX

APDY

TEMP

PRES

EDVA

EDVA

PSP1

PSP2

PSP3

MIND

MABB

MDPG

dPgF

CWGT

FLTP

info@photics.net
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2 3
RAIM 0 1
2
COTN
GCRS
/
NPAR / NSC
NSC Xy
NPOS iz x y z
/ 1 6 Xy
z X z
0 1
SATP Fl#¢ 2 NA 3
4 F# 5
APER
5
2
“ THIC” “ 57
OK
1 BK7

342
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GLSS
1 . BK7” 2
MCE
Ctrl-A  shift-Ctrl-A
ZEMAX
Ctrl-z Ctrl-Zz
! " ZEMAX
CONF
CONF
CONF
CONF1 EFFL
REAY 1 2
CONF 2
343
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CONF1

CONF 2

CONF 3

CONF 1

CONF 2

CONF 3

DMFS

CONF 1

CONF 2

CONF 3

info@photics.net
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DMFS
MCE
THIC
GLSS
+
MCE
MCE
ZEMAX-EE ! ”
345
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ZEMAX
ZEMAX
LDE BK7 ZEMAX
ZEMAX
ZEMAX .
“ schott”
SCHOTT.AGF
“ schott” “ hoya” “ schott hoya”
“ ohara”“ schott” *“ infrared” “ ohara schott
infrared”
346
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ZEMAX

\GLASSCAT

Catalog

AGF

Glass

Rename

Formula
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Index Nd

d 0.587
ZEMAX
0.587

Abbe Vd

ZEMAX

Exclude
Substitution

RGLA

Ignore Thermal
Expansion

TCE
TCE

KiL1l ,A0A1 |,
AB,C,

TCE

TCE 30 +70

le-6

Temp

20

“UseT P

D0,D1,D2,E0,E1,Ltk
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dPgF

Min Wave Max

Wave
BK7
35
BK7 35

Relative Cost

CR FR SR

CR,FR,SR,AR,PR AR PR
ZEMAX
SCHOTT.AGF
ZEMAX
AGF ASCII
349
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ZEMAX
Schott Sellmeier 1
Sellmeier2 Sellmeier 3 Sellmeier4 Herzberger Conrady
Sellmeier
MIL
MIL MIL
MIL
A
Schott
Schott
n=a,+al’+al ?+al *+al ®+al?®
Schott
Sellmeier 1
Sellmeier 1
2o KPR K
2.0, 12-L, 1%2-1L,
Sellmeier 2
Sellmeier 2
2
no1=a+ o, B

12-12 17

2
1 |

350
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Sellmeier 3
Sellmeier 3 Sellmeier 1
nzogo KPR K KL
12-L, 1%-L, 12-L, 1%-L,
Sellmeier 4
Sellmeier 4
2 2
Nz 1=p4 B2, DI
12-C 1%-E
Herzberger
Herzberger
n=A+BL+CL*+DI*+El“+FI°
-1
| ?-0.028
Herzberger
ZEMAX
Conrady
Conrady
_ B
n= nO +I— +|?
Conrady
- Schott
1

info@photics.net
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111 1”
2 B 2
- At _
(-0
2
111 1”
2 + Bl ? _ | 2
(-0
ZEMAX
Schott Herzberger Conrady Sellmeierl
Conrady
Schott Herzberger

Sellmeier 1 6

352
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RMS
RMS
Sellmeier 1
“ " ZEMAX RMS
! ” ZEMAX
Y
1.0
ASCI|
ASCII ZEMAX
‘ [13 "
ZEMAX

info@photics.net
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13

8
3 4
“ MELT”
Herzberger Conrady Sellmeier 1
“ delta”
Delta
/

info@photics.net

20

Schott
Schoot

delta
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ZEMAX

Conrady

60

Conrady

3~5

Conrady

Conrady

Conrady

ZEMAX

ZEMAX Beer

info@photics.net
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-at

t=e
a T a
0.35
25mm 0.65
ZEMAX u "
ZEMAX
1.0
ZEMAX
TCE
ZEMAX
TCE
TCE u ”
! " d 0.587
“ " d vd “ "
Calc
356

info@photics.net



www.photics.net
WWW.0ecr.com
WWW. phm‘rcs nef bbs.oecr.com

Nd/\vd Nd Vd Report
GLA
517640
BK7 d 1
10
ZEMAX
0.001
=)
ZEMAX d 0.5875618

357
info@photics.net



WWW. phorrcs nef E

www.photics.net
WwWw.oecr.com
bbs.oecr.com

Nd
V vd
V, = N, -
N, - N,
N. N 0.4861327 0.6562725
DP, .
ZEMAX
Nd
vd 0.0001
N- N. DR,
ZEMAX
Schott Schott Focus
Software ZEMAX.AGF
INFRARED.AGF

info@photics.net
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AG3ASS3 11
AGCL 11
AGGAS?2 11
AGGESE2 11
AL203 11
ALN 11
ALON 11
AMTIR1 Amtir
AMTIR3 Amtir
BAF2 11
BEO 11
CALCITE 11
CAF2 11
CAMOO4 11
CAWO4 11
CDSE 11
CDTE 11
CLEARTRAN Morton
CSBR 11
CUGAS?2 11
GAAS Amtir

359
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GEO2 11
GE_LONG JOSA 47 244 57 48 579 58
GERMANIUM JOSA 47 244 57 48 579 58

IRG2 Schott

IRG3 Schott

IRGNG Schott

IRG7 Schott

IRG9 Schott

IRG11 Schott

IRG15 Schott

IRG100 Schott

KRS5 11

LIF 11

LINBO3 11

LIO3 11

MGF2 11

MGO 11

NACL V.

PBF2 11
SAPPHIRE V.
SILICON 11

F_SILICA V.1

360
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SRF2 11
SRTIO3 11
TAS 11
TE 11
ZBLA 11
ZBLAN 11
ZNGEP2 11
ZNO 11
ZNSE 11
ZNS V.
MISC.AGF
ACRYLIC 11
ADP 11
BASF5 Laikin
BASF55 Laikin
BATIO3 11
BBO 11
CAF2 11
CDS 11

361
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CO Hoechst Celanese
KDP 11
LAF3 11
LIYF3 11
PBMOO4 11
PMMA 11
POLYCARB 11
POLYSTRY 11
PYREX Laikin
QUARTZ 11
SAN 11
SEAWATER Laikin
SILICA 11
SRMOO4 11
TEO2 11
TYPEA Laikin
VACUUM Laikin
WATER Laikin
3 2

ZEMAX

info@photics.net
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Schott
OLD_SCHO.AGF Hoya OLD _HOYA.AGF

Focus Software

ZEMAX ZEMAX
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-

ZEMAX

EE

ZEMAX
ZEMAX

info@photics.net
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25

STP

20
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ZEMAX
ZEMAX

info@photics.net

ZEMAX
ZEMAX
1
MISC.AGF
ZEMAX
ZEMAX
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(N - OP
1.0+ (T - 15)%(3.4785 10°%)

alr

29498101 2 25540 2§
_+ ST 10710
14612-1  4U%-1j

é
N =1+6432.8+
é

T P A
F.Kohlrausch Praktische
Physik 1998 1 408
D, = n”- 18, DT +D,DT? + D,DT + BT+ E;Dng
2n g [ “-1 0
DT 20
20 DT

Schott

ZEMAX

ZEMAX

ZEMAX
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ZEMAX
TEMP PRES
TCE
L =L(1+aDT)
L a TCE AT
TCE
TCE . g

info@photics.net
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13 ”

ZEMAX
CRVT
CRVT
TCE
BK7
F2 TCE “ ”
TCE
TCE TCE
TCE TCE
ZEMAX “ "
THIC
THIC
TCE
TCE TCE TCE
TCE
80mm
-5mm
8mm
93mm TCE 23.50E-6 +20

368
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93mm 93.0437mm
ZEMAX
80.0437

00 TCE
00 TCE
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TEMP  PRES
1
TEMP  PRES
TEMP PRES
1~5 20
6~10 50
TEMP PRES 50
6~10
TEMP TEMP
20 13 ”
/
= TEMP  PRES
- TEMP  PRES

info@photics.net
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TCE
TCE
Schoot BK7
TCE
TCE
TCE TCE
TCE
1E-6 23.50E-6 TCE
ZEMAX 1E-6

info@photics.net

ZEMAX

dn/dt

23.5
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dn/dt

info@photics.net

DO
Dnabs -
DO
__2n dn
° n?-1dt
DO
n
dn/dt
=) dn/dt
dn/dt D,
dn/dt
1
2 3 4
TCE
TCE
ZEMAX
TCE
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Schott TCE Schott
-40 +80 0.435 0.644
1.06

ZEMAX TCE
Schott

373
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) ZEMAX EE
Snell
ZEMAX
J.Bennett
McGraw Hill 1995
E_éEXl;I
E, E Xy
S P S
P
Es E,
S P
ZEMAX

info@photics.net
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MIRROR
E.=Et, E,=Et,
te t, Es E,
McGraw Hill 1995
ZEMAX
p
T
R
R
0O 1
R=p*p
T
T
0O 1
T=1*1
A

info@photics.net
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A=1.0-T-R
D
! K S P
_ T, - Tp
T T,
P
S P
P, =ag(E) P,=ag(E,)
S
S P
S=ag(E,) - ag(E,)
Fresnel
L, 2
=§n1_ rl2l,J T = 4n:l.n2
&n+n. onl
BK7 0.55
349
S P
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ZEMAX
ZEMAX
h =n+ik
n k
h=n-ik ZEMAX
k
h=0.7- 7.0i
ZEMAX ASCII
ZEMAX
COATING.DAT COATING.DAT
ZEMAX COATING.DAT
ZEMAX
COATING.DAT
- ZEMAX COATING.DAT
MATE TAPR

COAT

info@photics.net
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MATE <

MATE < >

TAPR < >
DX Xx

DY vy

RT

TAPR < >
DX x
DY vy

RT

COAT < >

COAT < >

378
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MATE
20

ZEMAX

TAPR
ZEMAX

info@photics.net

379



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

dg =d” f
d f
2.
f=abr
i=0
r

F=y(X- X)2 + (Y- V)2

ZEMAX X, Yy
b i
20
ZEMAX
TAPR DX
DY DX DY
Xy
RT 0 20
ZEMAX
20
380
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ZEMAX

0.550
0.0982

COAT 3GROUPS

MAT00.2500
MAT10.2500
MAT20.5000
MAT30.2500
MAT10.2500

info@photics.net

ZEMAX

1/4

ZEMAX

T=0.25
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11

MAT20.5000
MAT30.2500
MAT10.2500
MAT20.5000
MAT30.2500
MAT40.2500

MAT1

COAT 1GROUP

MAT00.2500
MAT10.2503
MAT20.5000
MAT30.2503
MAT40.2500

MAT?2 MAT3

ZEMAX

info@photics.net
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COAT

50 100
- 50 200

ZEMAX

: ) “ " Windows
NOTEPAD “ ‘

ZEMAX
ZEMAX COATING.DAT

AIR

AL203 1.59

ALUM 0.7-7.0i

ALUMZ2

CEF3 1.63

383
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LA203 1.95
MGF2 1.38
N15
THF4 1.52
ZNS 2.35
ZR0O2 21
AR MGF2
GAP
HEAR1
HEAR?2
METAL
NULL
WAR W LA203
MGF2 1/4

ZEMAX

info@photics.net
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“ MIRROR”
ALHHS SHHLA
ZEMAX TIR
ZEMAX
0.7-7.0i
111 I”
98.5% “ 1.985”

385
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ZEMAX T=0.985
R=1-T t=sqrt(T)
r=sgrt(R)
E = éEXl;I
- €
éEyH
E. E ZEMAX
E, E,
EZ
E. E,
E. E E,
EX
Y E,
S X
S S"P=R R
P E, E, E,
ZEMAX

info@photics.net

ZEMAX
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Z

A B C D Ex
ZEMAX

elltv) Ghu

X

;&Q-@ 2 U
] ©Y)u

€y ol

<

ayvy] W®Yju

X

1/4

<

1/4

X

<

25%

ZEMAX
ZEMAX

ZEMAX

info@photics.net

Beer

R T A D P

ZEMAX
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K ZEMAX
. " /
S P
S
P
ZEMAX ZEMAX
S P
S P
P S P
ZEMAX
S P
ZEMAX P S
2 4
3 8
FTIR
Snell
388
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ZEMAX FTIR

0.1 GAP Y 1.0
GAP
GAP ZEMAX
357
MIRROR 90
FTIR
COAT FTIR
AR .1
N15 1
N15
N15
ZEMAX

info@photics.net

389




www.photics.net
WWW.0ecr.com
WWW. phm‘rcs nef bbs.oecr.com

TIR

1.0
358
ZEMAX
ZEMAX
Snell
Snell
ZEMAX

390
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ZEMAX
-) ZEMAX XE EE
ZEMAX ZEMAX ZPL
ZPL
ZEMAX
ZPL ZPL
ZEMAX
ZEMAX ZEMAX
ZPL BASIC BASIC
BASIC ZPL
BASIC ZPL
ZPL
ZPL
\MACROS
ZPL “ ZEMAX ’
ASCII NOTEPAD
ZPL
ZPL
ZPL
ZPL | zPL

ZPL

391
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ASCII ZPL

ZEMAX

ZPL
Windows NOTEPAD

ZEMAX PRINT

ZPL

CLOSEWINDOW

ZPL

ZPL
ZEMAX
ZEMAX
ZPL

X=5

info@photics.net

ASCII
ZPL

BASIC
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ZPL

x= SQRT(5)
y= SINE(X)
z= SQRT (x+5*(7 X))
SQRT SINE

SOQRT() sart()

PRINT

Xx=3

y=4

z = SQRT (X*x+y*y)

PRINT “The hypotenuse is”, z

The hypotenuse is 5.0000

ZPL

ZPL
SOQRT ==

info@photics.net

X
XH
c ZPL
ZPL
ZPL
ZPL
ZPL
PRINT

ZPL
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ZPL
ZEMAX
X=5
ZEMAX
ZPL
ZPL
(l )1 :1 +1-l *1/1 !1 >1 <1 Al &l |1 #l “1
THIC
rayX
28
ZPL
64
ZPL
ZPL
(RADI(3)

RADI

info@photics.net

RAY X ZEMAX
Thic

200 ZPL

PWAV() ( )

RADI( )

394



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

FUNC() FUNC(x)
FUNC(x )

ZPL

ABSO

ACOS

APMN X

APMX X

APXD

APYD

APTP

X Ix |x |x

ASIN

ASPR

ATAN X

0 EPD 1
ATYP FA# 2 NA 3

AVAL

CONF

395
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CONI X

COSI X

CURV X

EDGE X

EOFF

READ

ETIM

TIMER

EXPE X

EXPT X

10

FICL vec#

Vector #
1

1 4
4

FICL

FLDX X

FLDY X

FTYP

FVCX X
FVCY X

FVDX X
FVCY X

FWGT X

info@photics.net
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GABB X
GETT(window,
ZEMAX
line,column)
GIND X d
GLCA X X
GLCB X Y
GLCC X Z
GLCX X X
GLCY X Y
GLCz X Z
A$
BK7
GLAS

GNUM A$

A%

0 “ MIRROR”

-1
GPAR X

w S
# #

GRIN(s,w,Xx,y,2) , Xy

397
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INDX X

INTE X

LOGE X

LOGT X

MAGN X,y

MAXF

MAXG

MFCN

NCON

NFLD

NPAR(surf,

object,param)

Surf

object
param

NPOS(surf,

object,code)

Surf

0-6

X\Y,Z

,0bject
,code

XY,z

NSUR

NWAV

ONUM A$

A$

info@photics.net
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EFFL  ONUM
id
SETOPERAND id
A3
ONUM 0
OPDC RAYTRACE
1 2
OPER(row,col) ( ) intl 3 int2 4-7 Hx-Py 8
( ) 9 10
11 MFCN
SETOPERAND
RAYT RAYO OPTH
OPTH X
PARn X “ p”
PMOD 0 1
X
POWR xy |X y y X
PVHX ZPLM  Hx
PVHY ZPLM Hy
PVPX ZPLM  Px
PVPY ZPLM

info@photics.net

Py
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PWAV
RADI X
RAGX X X
RAYTRACE
RAGY X y
RAYTRACE
RAGZ X z
RAYTRACE
RAND X 0
RANX X X
RAYTRACE
RANY X y
RAYTRACE
RANZ X 7
0 RAYTRACE
RAYE
RAYTRACE
RAYL X X
RAYTRACE
RAYM X y
RAYTRACE
RAYN X z

RAYTRACE

info@photics.net
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RAYO X
RAYTRACE
OPTH RAYT
RAYT X RAYTRACE
OPTH RAYO
0
RAYV RAYTRACE
RAYX X X
RAYTRACE
RAYY X y
RAYTRACE
RAYZ X z
RAYTRACE
RELI f RI
X Z
SAGG(X,y,2) y
ZEMAX | STANDARD EVENASPH
SCOD A$ PARAXIAL

info@photics.net
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SCOM(A$,BS)

SCOM
0 A$ B$ SCOM
0 0

SDIA X

SIGN X

+1

SINE X

SLEN A%

A$

SORT X

STYP n

SCOD

SVAL A$

A$

TANG X

TMAS

THIC X

UNIT

VEC1

VEC2

VEC3

X X X X

VEC4

info@photics.net
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VERS

5500

ZEMAX

WAVL X

WWGT X

XMIN

XMAX

YMIN

YMAX

FICL
FICL

info@photics.net
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11 =
12 =

ZPL
ZPL

X =y+z
X=Yy-Z
X =Yy*z

X =Yylz

ZPL

FICL n

IF Ix THEN “x is zero.”

ZPL

1+2
I( )

IF

ZPL

IF
THEN

IF (x>1) & (y<2) THEN PRINT “Both conditions are true.”

info@photics.net
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ZPL

ZPL

ZPL
ZPL

newstring$ = “Here is the new string.”

13 +”

C$ =A% +B$

info@photics.net
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total$ = “A$ is"+ A$ + “and B$ is” + B$

title$ = SLENSNAME()
$LENSNAME( )

$

this$ = “Here is the lens title:"+ SLENSNAME( )

PRINT “Here is A$:”, A$

PRINT

A$=B$+C$

PRINT A$

PRINT A$,

B$, C$

PRINT $SLENSNAME( )

Z$ = SLENSNAME()

PRINT Z$
$STR( )

A$=

“The

info@photics.net

expression

$STR

evaluates

t01’+
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$STR(SQRT(3*3+4*4+z*y))
SVAL(A$)

ZPL

$COMMENT()) i

$DATE()

$FILENAME( )

$FILEPATH
$GLASS i I

AS$ n A%
$LEFTSTRING(A$ n)| n

$RIGHSTRING

$LENSNAME( )
SNOTE(line#)
$PATHNAME()

AS$ n A%

$RIGHTSTRING(A$,n)| n
$LEFTSTRING

FORMAT
$STR(expression)

407
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$UNITS() MM CM IN M
ZPL
ZPL
== 1
$> 1
$< 1
$>=
1
$<=
1
$I= 1
IF
A$ = “TEST”
B$ = “TEST”

IF A$$==B$ THEN PRINT “Strings are identical.”
ZPL
ZPL

APMN APMX

408
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/

APMN(surface) = (new_value)

APMX(surface) = (new_value)

(surface)
0
(new_value)
(APMN)
(APMX)
APMN
APMN APMX
None
(Circular aperture)
(Circular
obscuration)
(Spider)
(Rectangular «
aperture) y
(Rectangular «
obscuration) y
(Elliptical aperture) X y
(Elliptical «
obscuration) y

info@photics.net
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(User aperture)

(User obscuration)

(Floating aperture)

APMN(3) = 1.75
APMX(3) = 3.50
APXD APYD

xly

APXD(surface) = (new_value)

APYD(surface) = (new_value)

(surface)
0
(new_value)
X APXD y APYD

APXD(3) = -3.6
APYD(5) = -1*APYD(3)
APTP

410
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APTP(surface) =

integer_code

(surface)

integer_code

(None)

(Circular aperture)

(Circular obscuration)

(Spider)

(Rectangular aperture)

(Rectangular obscuration)

(Elliptical aperture)

(Elliptical obscuration)

(User aperture)

© |0 N oo o1 | W I |k |O

(User obscuration)

=
o

(Floating aperture)

info@photics.net
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APTP(3) = 1
ATYP AVAL

ATYP = (code)
AVAL = (new_value)

Entrance Pupil Diameter

F/# Image Space F/#

Object Space Numerical Aperture

Float By Stop Size

w (N |k |O

| Set the EPD to be 35

ATYP=0
AVAL =35.0
BEEP

info@photics.net
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BEEP

CLOSE

OPEN

CLOSE

OPEN
CLOSEWINDOW

CLOSEWINDOW

CLOSEWINDOW

COLOR

info@photics.net

ASCII

ZPL : ”
CLOSEWINDOW
CLOSEWINDOW
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COLOR n
n 0
12 0-12 ZEMAX
1 1
1
CONI
CONI
CONI(surface) = (new_value)
(surface)
0
(new_value)

CONI1=-1

UPDATE

414
info@photics.net



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

CURV

CURV

CURV(surface) = (new_value)

(surface)
0
(new_value)
CURV(3) =-CURV(4) + .001
UPDATE
DELETE
DELETE (n)
n INSERT
DELETE 5

415
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DELETE i+2%
EDVA

EDVA surf,ed_value,new_value

surf ed_value
“ ” new_value
EDVAS5, 6, x+y
END
GOSUM
FINDFILE

FINDFILE TEMPNAMES, FILTER$

416
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FINDFILE

FINDFILE FINDFILE
FINDFILE

FILTERS$ = “C:\ZEMAX\*.ZMX”

PRINT “Listing of all ZEMAX files in”, FILTER$

FINDFILE TEMPFILES, FILTER$

LABEL1

If (SLEN(TEMPFILE$))
PRINT TEMPFILES$
FINDFILE TEMPFILES, FILTER$
GOTO1

ENDIF

PRINT “No more files.”

FLDX, FLDY, FWGT, FVDX, FVDY, FVCX, FVCY

FLDX  FLDY FWGT
FVDX FVDY X 'y FVCX
FVCY X Yy

FLDX (field number) = (new_value)
FLDY (field number) = (new_value)

FWGT (field number) = (new_value)

417
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FVDX (field number) = (new_value)
FVDY (field number) = (new_value)
FVCX (field number) = (new_value)
FVCY (field number) = (new_value)

(field number)
1

(new_value)

UPDATE

FLDX 1=0.0
FLDY 1=12.5
FWGT 1=1.0

FLDX FLDY FWGT MAXF FTYP FVDX FVDY FVCX

FVCY

UPDATE FTYP
FOR NEXT

FOR  NEXT

info@photics.net
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FOR variable=start_value,stop_value,increment
Statements

NEXT

FOR FOR

NEXT FOR-NEXT
FOR NEXT

FOR

FOR

FOR i=1,25,1
PRINT i
NEXT
j=5
k=0
FOR i=j,j+5,2
K=i+j+k
NEXT

419
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FORMAT

PRINT

FORMAT m.n [EXP]

m n m
n
FORMAT 8.4 PRINT 4
8 FORMAT 5 PRINT 5
FORMAT PRINT
m FORMAT m
m.n EXP
x=1.123
FORMAT 12.0

PRINT “An integer portion =" x
FORMAT 12.8

PRINT “A decimal portion =",x
FORMAT 12.8 EXP

PRINT “Exponential notation =",x

FTYP

420
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FTYP

FTYP = (new_value)

(new_value) 0O 1 2 3
) 1

2 ( ) 3
( )

FLDX  FLDY
FLDX FLDY FWGT MAXF

UPDATE FLDX FLDY FWGT
GDATE

GDATE

GDATE

GDATE ZEMAX

421
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GRAPHICS
GETEXTRADATA

VEC1 VEC2 VEC3 VEC4

GETEXTRADATA vector_expression,surface_expression

VECn
GETEXTRADATAl1l 5 5
VEC1

GETGLASSDATA

VEC1 VEC2 VEC3 VEC4

GETGLASSDATA vector_expression,glass_number

VECn

422
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GETGLASSDATA1 32 32
VEC1 GNUM
0
1 1 Schott 2 Sellmeier 1 3
Herzberger

4 Sellmeier2 5 Conrady
MILNUM
Nd
vd
-30 +70
+70 +300
/

© 00 N O 0o b~ DN

10

11-16

17-22
GETMTF

MTF
VEC1
VEC2 VEC3 VEC4

GETMTF freq,wave,field,sampling,vector,type

423
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freq /
0 GETMTF 0 wave
0
field 1
sampling 1 32*32 2 64*64
3 128*128 2048*2048 vector
1 4
type 1 MTF 2 3
5 MTF
0
1
30Ip/mm
32*32 sampling=1 T&S

1
GETMTF 30,0,NFLD(),1,1,1
PRINT “Tangential response:”,vec1(0)
PRINT “Sagittal response:”,vecl1(1)
GETPSE

VEC1 VEC2 VEC3 VEC4

GETPSE wave,field,sampling,vector

info@photics.net
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wave 0
field 1
sampling
1 32*32 2 64*64 3 128*128 2048*2048
vector 1 4
0 PSF
4*n*n n 32 64
2 64*64 128*128
16384 8 131kb
1024 8Mb
64Mb PSF 0
0 0
-1
SETVECSIZE -2
PSF
1 4*n*n PSF
2n X X 2n
ty vy
4*n*(n+1)
32*32 sampling=1 PSF vectorl

SETVECSIZE 4500
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GETPSFO0,1,1,1

Np=vecl(0)

IF (np==0)
PRINT “PSF Computation aborted.”
GOTO 1

ENDIF

IF (np==-1)
PRINT “SETVECSIZE too small for PSF data.”
GOTO 1

ENDIF

IF (np==-2)
PRINT “Not enough system RAM for PSF data.”
GOTO 1

ENDIF

PRINT ‘“There are’,np,“ data points,spaced”,vecl(np+1),
microns apart”

LABEL 1

GETSYSTEMDATA

F/#

VEC1 VEC2 VEC3 VEC4

GETSYSTEMDATA vector_expression
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GETSYSTEMDATA1

w N - O

© 00 N o O b

11
12
13
14
15
16
17

Env

F/A#

Fl#
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Env
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18

19

20 X

21 y

22 z

23
GETVARDATA

VEC1 VEC2 VEC3 VEC4

GETVARDATA vector

GETVARDATA1

A W N —, O

5*q-4 q
5*0- 3 q
5*Q- 2 q

info@photics.net
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5*g-1
g 1 n n n O
0 n
GETVARDATA id
1 # —
2 # —
3 # —
4 # —
5 # —
Pg,F 6 # —
7 # —
8 # #
9 # #
10 # #
X 11 # — #
y 12 # — #
z 13 # — #
X 14 # — #
y 15 # — #
y4 16 # — #
17 # # #
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GETZERNIKE

VEC1 VEC2 VEC3 VEC4

GETZERNIKE maxorder,wave,field,sampling,vector

maxorder 1 37
wave field
sampling
sampling 1 32*32 2 64*64 3 128*128
2048*2048 vector 1 4

32*32 sampling=1 37
1

GETZERNIKE37 1 1 1 1
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FORMAT 16.6
PRINT “Peak to Valley ",vecl(l)
PRINT “RMS to chief ", vecl(3)

PRINT “RMS to centroid  :",vec1(4)

PRINT “Variance " ,vecl(5)
PRINT “Strehl ratio " ,vecl(6)
PRINT “RMS Fit Error ",vecl(7)

PRINT “Maximum Fit Error :”,vec1(8)
i=1
label 1
FORMAT 2.0
PRINT “Zernike #7,i," ="
FORMAT 16.6
PRINT vecl(8+i)
I=i+1
IF (1<38) THEN GOTO 1
PRINT “All Done!”
GLAS

GLAS

GLAS(surface)=(glass_number)
GLAS(surface)=glass$
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13 BK?”
GLAS 3=MAXG()
A$=" BK7"
GLAS 4=GNUM(A$)

GLAS 4=A%

UPDATE
GLENSNAME

GLENSNAME

GLENSNAME

GLENSNAME

GRAPHICS
GOSUB SUB RETURN and END

info@photics.net
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ZPL
GOSUB
SUB
RETURN GOSuUB
END
ZPL 50
RETURN
END
50 “ "
ABC XYZ 2 XYZ
DEF 3
ZPL
x=1
y=2
GOSUB add

PRINT “ thesumof ” x,* and” \y,“ Is” ,z
END
SUB add

Z = x+y
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RETURN
GOTO

GOTO
GOTO LABEL
GOTO label_number
GOTO text_label
label _number text_label
LABEL
LABEL 1
x=RAND(10)

IF x<=5 THEN GOTO 1
PRINT “Xis greater than 5.”
GRAPHICS

ZEMAX

GRAPHICS
GRAPHICS OFF
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GRAPHICS ZEMAX

GRAPHICS OFF

GRAPHICS

xmx =xmax( )

xmn =xmin( )

ymx =ymax( )

ymn =ymin( )

xwidth =xmx-xmn

ywidth =ymx-ymn

xleft =xmn+( .1*xwidth)
xrigh =xmn+( .9*xwidth)
ytopp =ymn+( .1*ywidth)
ybott =ymn+( .7*ywidth)
LINE xleft,ytopp,xrigh,ytopp
LINE xrigh,ytopp,xrigh,ybott
LINE xrigh,ybott,xleft,ybott
LINE xleft,ybott,xleft,ytopp
GTITLE “the rain in spain falls mainly on the plain”
GLENSNAME

GDATE

GTEXT xmx/2,ymx/2,0,“ start this text in the center.”
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GTEXTCENT ymx*.05," center this text near the top.”

GTEXT xmx*.05,ymx*.75,90,“ place me vertically near left
edge.”

GTEXT xmx*.15,ymx*.68,30," orient me at 30 degrees.”
GRAPHICS OFF

CENTER THIS NEAR THE TOP

PLACE ME VERTICALLY NEAR LEFT EDGE.

66?&/%5 START THIS TEXT IN THE CENTER
©
20
N
v
D?\\?/
LENS HAS NO TITLE
WED 1UL 17 1996
1
GTEXT
GTEXT

GTEXT x,y,angle,user_text
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GTEXT x,y,angle,A$

X y
“ user_text’
angle
SETTEXTSIZE

GRAPHICS
GTEXTCENT

GTEXT

GTEXTCENT y,user_text

y user_text
SETTEXTSIZE

GRAPHICS
GTITLE

GTITLE
GTITLE

ZPL ZEMAX

GTITLE user_text
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GTITLE ZEMAX

GRAPHICS
HAMMER

HAMMER
HAMMER number_of cycles

MFCN

PRINT “Starting merit function:”,MFCN()

HAMMER 3

PRINT “Ending merit function:”, MFCN( )
IF-THEN-ELSE-ENDIF
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WWW. phorrcs nef E

IF (expression)
(statements)

ELSE
(statements)

ENDIF

IF (expression) THEN (statement)

IF-ELSE-ENDIF
ELSE

ZPL
ELSE IF
IF-ENDIF

IF-THEN
THEN IF
IF-THEN ELSE

x =1
y =2
IF (x<y)
PRINT “x is less than y.”
ELSE

IF (x==y) THEN PRINT “x equalsy.”

info@photics.net
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IF (x>y) THEN PRINT “x is greater than y.”
ENDIF
INPUT

INPUT

INPUT “Prompt String”, variable
INPUT variable

INPUT “Prompt String”, string_variable
INPUT string_variable$

variable

INPUT T

INPUT “Enter value for x:”, X
PRINT “X=", X
INPUT “Enter a value for A$:”, A$
PRINT A$

INSERT

INSERT
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INSERT(n)

n DELETE
SURFTYPE

INSERT 5
INSERT i+2%]

LABEL

LABEL GOTO “ GOTO”

LABEL label _number
LABEL text_label

label _number 0 1 7

LABEL

LABEL 7

LABEL startover
LINE

info@photics.net
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LINE

LINE oldx,oldy,newx,newy

LINE
XMIN  YMIN
LINE
COLOR
GRAPHICS
LOADCATALOG
LOADCATALOG
COATING.DAT
ZPL
LOADCATALOG
COATING.DAT AGF
ZEMAX

LOADLENS

info@photics.net
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LOADLENS “filename” [appendflag]
LOADLENS file$ [appendflag]

LOADLENS
C:\MYDIRWMYLENS.ZMX
appendflag 0 appendflag,
LOADLENS appendflag 0
appendflag

LOADLENS “ COOKE ZMX”

SAVELENS
LOADMERIT

LOADMERIT “filename”
LOADMERIT file$

LOADMERIT
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C:\MYDIR\MYLENS.MF

NEXT
FOR
NUMFIELD

NUMFIELD <expression>
NUMWAVE

NUMWAVE <expression>
OPEN

ASCII READ

OPEN “filename”
OPEN A%

READ CLOSE
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PRINT “Reading the double-column file TEST.DAT!”
OPEN “TEST.DAT”

READ x1, y1

READ x2, y2

READ x3, y3

CLOSE

OPTIMIZE

OPTIMIZE
OPTIMIZE number_of cycles

MFCN

PRINT “Starting merit function:”, MFCN()
OPTIMIZE
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PRINT “Ending merit function:”, MFCN()
OPTRETURN

ZPLM

OPTRETURN (datafield) = (result)

OPTRETURN (datafield)
0 50 datafield (result)
OPTRETURN ZPL
ZPLM ZPL
OPTRETURN “ ”

X = SQRT(THIC(3)+RADI(5))
OPTRETURN j = x+5

OUTPUT

OUTPUT SCREEN
OUTPUT “filename”
OUTPUT “filename” APPEND
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OUTPUT A$

OUTPUT A$ APPEND

OUTPUT SCREEN PRINT

PRINT
OUTPUT SCREEN
PRINT SHOWFILE
PRINTFILE

APPEND

OUTPUT “x.txt”

PRINT “This will not appear on the screen, but in the file x.txt.”
OUTPUT SCREEN

PRINT “This will appear on the screen.”

OUTPUT “x.txt” APPEND

PRINT “This will appear after the first line in the file x.txt.”

CLOSE OPEN SHOWFILE PRINTFILE
PARN

PARN n “
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PARL1 (surface) = (new_value)

PARS (surface) = (new_value)

(surface)
0
(new_value) PARN
PAR1 PAR2 PARS
PAR1 (1) = 250
UPDATE
PARAXIAL
PARAXIAL ON
PARAXIAL OFF
PMOD
0 1
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mode = PMODE()

IF mode THEN PRINT “Paraxial mode is on !”

IF Imode THEN PRINT “Paraxial mode is not on!”
PARAXIAL ON

PRINT “Now paraxial mode is on!”

PRINT “Restoring original mode ”

IF 'mode THEN PARAXIAL OFF

PAUSE

PAUSE

PAUSE X

PAUSE “Ready to continue ”
PAUSE x+SQRT(5)

PIXEL

PIXEL xcoord,ycoord
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POLDEFINE

POLTRACE

POLDEFINE Ex, Ey, Phax, Phay

POLDEFINE
POLDEFINE Ex Ey
X Y 0100

POLDEFINE 2.0, 2.0, 45.0, -66.0

POLTRACE
POLTRACE

ZEMAX

POLTRACE (Hx), (Hy), (Px), (Py), (wavelength), (vec), (surf)

(Hx) (Hy) -1 1
Px Py 101
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1

1 4
vec
Py w 2
0
1
2 E Xx
3 E vy
4 E 2z
5 E X
6 E vy
7 E =z
8 S
9 S
10 S
11 S
12 P
13 P
14 P
15 P
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vec 1 4
surf 1

POLDEFINE

“ POLTRACE Hx Hy Px
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RAYTRACE

POLDEFINE O, 1,0, 0
POLTRACE 0, 1, 0, 0, PWAV(), 1, NSUR()

PRINT “Transmission of chief ray at primary wavelength is”

vecl(l)

POLDEFINE RAYTRACE
PRINT

PRINT
OUTPUT

PRINT

PRINT x

PRINT “The value of x is”, X
PRINT “x=", X, "x+y =7, x+y

PRINT
PRINT
PRINT FORMAT
PRINT

info@photics.net
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PRINT “X equals”, x
PRINTFILE

PRINTFILE “filename”
PRINTFILE NAME$

flename

ASCII ZPL
PRINT
PRINTFILE

OUTPUT *“test.txt”
PRINT “Print this to the printer.”
PRINTFILE “test.txt”

OPEN OUTPUT CLOSE PRINT PRINTFILE

PRINTWINDOW

PRINTWINDOW winnum
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winnum
winnum ZEMAX

PRINTWINDOW 5
PWAV

PWAV (wavelength number)

(wavelength number)

PWAV 1

WAVL WWGT PWAV
RADI

RADI

RADI(surface) = (new_value)
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(surface)

0
(new_value)

RADI i+m = -1200

UPDATE
RAYTRACE

ZEMAX

RAYTRACE (Hx), (Hy), (Px), (Py), (wavelength)

Hx Hy 101
-1 1

Px Py

wavelength
1

ZPL RAYX RAYY RAYZ RAYL RAYM RAYN
RAYE RAY

RAYE
RAYE 0
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RAYE RAYE
0 RAYX RAYY RANX
RANY RANZ OPDC
RAYV

PRINT “Tracing the marginal ray at primary wavelength!”
n=NSUR()

RAYTRACEO0, 0,0, 1

y = RAYY(n)

PRINT “The ray interceptis”, y

PRINT “Tracing the chief ray at maximum wavelength!”
RAYTRACE O, 1, 0, 0, NWAV()

y = RAYY(n)

PRINT “The ray interceptis”, y

RAYTRACEX
RAYTRACEX

ZEMAX

RAYTRACEX (x), (y), (2), (), (m), (n), (surf), (wavelength)
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X,y,z,l,m,n
surface 0 1
wavelength
1
) surf 0
ZEMAX
ZPL
RAYX RAYY RAYZ RAYL RAYM RAYN
“ surf”
ZPL RAYX RAYY RAYZ RAYL RAYM RAYN
RAYE RAY
0 RAYE
RAYE 0
RAYE RAYE
0 RAYX RAYY RANX
RANY RANZ OPDC
RAYV
0

n=NSUR()

RAYTRACEXO, 1,0,0,0, 1, 0, NWAV()
y = RAYY(n)

PRINT “The intercept is”, y

RAYTRACE
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READ

OPEN ASCII

READ x
READ X,y
READ x,vy,z,4a,b,c,q

ASCII OPEN
READ

READ

2000
ZPL

EOFF

PRINT “Reading the double-column file TEST.DAT!"
OPEN TEST.DAT
READ x1, y1
READ x2, y2
READ x3, y3
CLOSE
READSTRING
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OPEN ASCII

READSTRING A$

ASCII
READ
ZPL

EOFF

PRINT “Reading the contents of file TEST.DAT!”
OPEN TEST.DAT
READSTRING A$
PRINT A$
CLOSE
REM.!

REM

REM text

I text

REM
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REM any text can be placed after the REM command.

I any text can also be placed

I after the exclamation symbol.

RETURN
GOSUB
SAVELENS

SAVELENS [“filename”]
SAVELENS NEW$

SAVELENS

SAVELENS
SAVELENS “NEWCOPY.ZMX”
SAVELENS NEW$

info@photics.net
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LOADLENS
SDIA

SDIA

SDIA(surface) = (new_value)

(surface)
0
(new_value)
new_value
! ” new_value
‘ " “ UPDATE”
SDIA®G) = SDIA(4)
UPDATE
SETAIM
SETAIM state
0 2
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state 0 ( ) 1
2

SETAIM 1
SETCONFIG

SETCONFIG (confignumber)

SETCONFIG 4

CONF NCON
SETNSCPARAMETER

SETNSCPARAMETER surface, object, parameter, value
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SETNSCPARAMETER 4, 2, 15, newpl5value

NPOS NPAR

SETNSCPOSITION
SETNSCPOSITION

SETNSCPOSITION surface, object, code, value

SETNSCPOSITION 4, 2, 2, newyvalue

NPOS NPAR

SETNSCPARAMETER

info@photics.net
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SETOPERAND

SETOPERAND row, col, value

col
intl 3 int2 4-7 Hx-Py 8

SETOPERAND 1, 8, tarvalue

MFCN OPER
SETTEXTSIZE

GTEXT

SETTEXTSIZE xsize, ysize

70 40
1/70 1/40

info@photics.net
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|

SETTEXTSIZE 35, 20

!

SETTEXTSIZE
SETTITLE

SETTITLE A%
SETTITLE “Here is the lens title”
SETUNITS

SETUNITS code

SETUNITS O
SETVAR

info@photics.net
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SETVAR (surface_expression),
(status_expression)

surface_expression 0
surface_expression
VARCODE ASCII

Pn n
En n

status_expression 0

SETVAR j+3, R, 1

SETVAR 5, P6, 0

SETVAR surfk+2, E06, status
SETVECSIZE

VEC1 VEC2 VEC3 VEC4

info@photics.net
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SETVECSIZE (expression)

expression 1 100,000

SETVIG

SETVIG

SHOWFILE

ZEMAX

SHOWFILE “filename” saveflag
SHOWFILE NAMES$S saveflag

filename
ASCII ZPL
OUTPUT PRINT

OUTPUT  SHOWFILE
PRINT CLOSE
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SHOWFILE saveflag O
saveflag 0

OUTPUT “test.txt”
PRINT “Print this to a file.”
SHOWEFILE “test.txt”

OPEN OUTPUT CLOSE PRINT PRINTFILE
SOLVETYPE

FSI

SOLVETYPE (surf_expression), CODE, (argl), (arg2), (arg3)

surf_expression 0
CODE ASCII
argl arg2 arg3 * ”
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SOLVETYPE

Curvature Pickup CP
(Thickness Pickup) TP
(Thickness Marginal ™
Ray Height)

(Glass Offset) GO

(Glass Pickup) GP

(Conic Pickup) KP

1-8 (Parameter 1-8 Pickup) P1,P2 P8

SOLVETYPE 7, GP, 5

! -1

SOLVETYPE 7, TP, 5, -1
STOPSURF

STOPSURF

STOPSUREF (surface)

info@photics.net
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STOPSURF n+2

UPDATE
SuUB
GOSUB
SURFTYPE

SURFTYPE (surf_expression), CODE

surf_expression 0
CODE
SCOD SURFTYPE

SURFTYPE j+1, SCOD(“STANDARD")
B$ = “EVENASPH’
SURFTYPE 5, SCOD(BS$)

THIC

THIC

info@photics.net
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THIC (surface) = (new_value)

(surface)
0

(new_value)

THIC i+m = THIC(i+n)-1

UPDATE
TIMER

ZPL  ETIM()
TIMER

TIMER

TIMER ETIM() ZPL

=0
TIMER
LABEL 1

info@photics.net
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x = RAND(1000)

=i+l

IF i<10000 THEN GOTO 1

FORMAT .1

RPINT “Elapsed time:”, ETIM( ), “Seconds”

UPDATE

UPDATE UPDATE “ ALL"
UPDATE
UPDATE ALL

THIC 5 = THIC(5)-1
UPDATE
VEC1 VEC2 VEC3 VEC4

VEC1 VEC2 VEC3 VECA4

VEC1 (array_subscript) = (new_value)
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VEC2 (array_subscript) = (new_value)

VEC1 4
array_subscript

100 ZPL VEC1 4
100 SETVECSIZE

1=0

LABEL 1

I =i+l

VECL(j) =i

IFi<10 THEN GOTO 1
j=0

LABEL 2

J=j+1

VEC2(j) = VEC1(j)*VEC1())
IF j<10 THEN GOTO 2
i=0

LABEL 3

=i+l

PRINT “x=", VECL1(i), “x*x=", VEC2(i)
IFi<10 THEN GOTO 3
PRINT
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PRINT “ALL done!”
WAVL WWGT

WAVL  WWGT

WAVL (wavelength number) = (new_value)

WWGT (wavelength) = (new_value)

(wavelength number)
1
(new_value)

WAVL 1=0.486
WAVL 2 = 0.587
WWGT 1=1.0

WWGT 2 =0.65

WAVL WWGT
1

ZEMAX
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nfield = NFLD()
maxfield = MAXF()
n=NSUR()

FOR i=1,nfield,1

hx = FLDX(i)/maxfield

hy = FLDY (i)/maxfield

PRINT “Field number”,i

RAYRACE hx,hy,0,0,PWAV()

PRINT “x-field angle:”,FLDX(i),"y-field angle:”,FLDY(i)

PRINT “x-chief ray
PRINT

NEXT

PRINT “ALL done!”

hy

numfield

NFLD()

NSUR()

i
nfield
FLDX()

X- Y-

PWAV/()

info@photics.net
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MAX()
“ maxfield”
“
FOR
1 “ hx”
FLDY()
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PRINT
ZPL
CHIEF.ZPL ZEMAX

PRINT “Primary wavelength is number”,

FORMAT .0

PRINT PWAV(),

FORMAT .4

PRINT “which is”, WAVL(PWAV()),“microns.”

PRINT “Estimating RMS spot size for each wavelength.”
|

n =100

TIMER

!

ns = NSUR()

! 1
weightsum = 0
wwrms =0

FOR w = 1,NWAV(),1
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rms =0

FORi=1,n1

hx=0

hy =0

angle = 6.283185*RAND(1)
| SQRT

radius = SQRT(RAND(1))
px = radius*COSI(angle)
py = radius*SINE(angle)
RAYTRACE hx,hy,px,py,w
X = RAYX(ns)

y = RAYY(ns)

rms = rms+(X*x)+(y*y)

NEXT

rms = SQRT(rms/n)

wwrms = wwrms+(WWGT (w)*rms)

weightsum = weightsum+WWGT(w)

FORMAT .4

PRINT “RMS spot size for ", WAVL(w)

FORMAT .6

PRINT “is ”,rms

NEXT

wwrms = wwrms/weightsum
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PRINT “Wavelength weighted rms is ”,wwrms
FORMAT .2

t=ETIM()

PRINT “Elapsed time was ",t," seconds.”

PRINT
PRINT FORMAT

478
info@photics.net



www.photics.net
WwWw.oecr.com
bbs.oecr.com

WWW. phorrcs nef E

ZEMAX
) ZEMAX EE
ZEMAX Windows
ZEMAX
ZEMAX
ZEMAX
ZEMAX
Windows ZEMAX
ZEMAX —
ZEMAX
ZEMAX “ "
ZEMAX . "
\Extend ZEMAX
ZEMAX
“ " ubDO ubDO
\UDO ZEMAX
ZEMAX
ZEMAX
ZEMAX

ZEMAX
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ZEMAX

DDE

DDE
ZEMAX
ZEMAX

Windows

DDE

Charles Petzold

Windows 95

Windows

info@photics.net

ZEMAX

ZEMAX

Windows
DDE

Windows
ZEMAX
ZEMAX

ZEMAX

C

Programming
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ZEMAX
C
ZCLIENT
DDE
ZEMAX
Windows
ZEMAX
ZEMAX
DDE
ZEMAX
ZEMAX
ZEMAX
ZEMAX
. " ZEMAX

DDE

info@photics.net

ZCLIENT
ZEMAX DDE
ZEMAX
ZCLIENT
DDE
32
ZEMAX
FSI
FSI
DDE
“ ZEMAX”
ZEMAX
DDE
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DDE
ZEMAX
ZEMAX ZEMAX
ZEMAX
ZEMAX DDE
: ) WM-DDE-REQUEST
ZEMAX ZEMAX
ZEMAX

ZEMAX WM-DDE-DATA

ZEMAX
CF-TEXT

DDE

CloseUDOData

upbo “ ”
CloseUDOData

CloseUDOData
GetUDOSystem  SetUDOltem

info@photics.net
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DeleteSurface

DeleteSurface

InsertSurface
FindLabel
FindLabel
-1
GetLabel
GetAddress
1 2 3
GetAddress 1
2 3 4
“\r\n”
GetAperture
GetAperture
13 X y ”
0
2 3 4
6 7
9 10

info@photics.net
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GetAspect

0.75

GetAspect

GetBuffer
GetBuffer

GetBuffer n tempfile

n
tempfile

“ ZEMAX

GetComment

“ GetComment 5”
GetConfig

info@photics.net
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3*4
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SetConfig
GetDate
ZEMAX
GetExtra
8
“ GetExtra 8~
“ 1 2 3 "
GetField
GetField n
n n
0 1 2
n
“ X y vdx vdy vcx vey”
7
SetField
GetFile
ZEMAX
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GetFirst

: pwfn rwfn pima pmag”

FI# Fl/#
GetGlass
GetGlass
FdC
: nd vd dpgf’
GetGlobalMatrix
GetGlobalMatrix

“R11 R12 R13 R21 R22 R23 R31 R32 R33 Xo Yo
Zo"
Getindex

Getlndex
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“nl n2 n3 "

GetLabel

GetLabel

SetLabel FindLabel
GetName

GetPath
ZEMAX

GetPolState

“ nisPolarized Ex Ey Phax Phay”

nisPolarized
Ex Ey Phax Phay Ex Ey
Phax Phay
SetPolState
GetPupill
“ ENPD ENPP EXPD EXPP
0O 5
487
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Fl# NA
F#

GetPolTrace

GetTrace
GetTrace
GetPolTrace

GetPolTrace hx hy px py Ex Ey Phax
Phay

GetTrace Ex Ey Phax
Phay Ex Ey X Y
EX*ExX+Ey*Ey 1
Phax Phay

Ex Ey Phax Phay
ZEMAX “ ”
ZEMAX

GetPolTrace 2 0 -1 00 00 00 10 O O O O

“ error intensity Exr Eyr Ezr Exi Eyi EzI

error
error

488
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error

TIR
intensity
Ex Ey Ez rooi

“ error intensity”

GetPolTrace
GetPolTrace DDE

DDE

GetPolTraceDirect
GetPolTraceDirect

GetPolTraceDirect GetTraceDirect ZEMAX

GetTrace GetTraceDirect
GetPolTraceDirect

GetPolTraceDirect X'y z
| m n Ex Ey Phax Phay

Ex Ey Phax Phay GetPolTrace

GetPolTrace
GetRefresh
ZEMAX LDE
ZEMAX

ZEMAX “ 0 ‘-1 GetUpdate

489
info@photics.net



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

113 _1”

GetUpdate  PushLens
GetSag

“ GetSag Xy

y
GetSequence

GetSerial

ZEMAX
GetSolve

“ GetSolve ”

LDE

GetSolve

5-12
1-8

info@photics.net
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! K SetSolve
GetSurface
8
“ GetSurface 8”
) pl p2 p3 p4
p5 p6 p7 p8”
8
SetSurface
GetSystem
0O 1 2 3
mm cm in M
0
1 O 1 2
0 1

SetSystem  GetSystemAper
GetSystemAper
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01 2 3 4 5

Fi#
FI#
GetSystem  SetSystemAper
GetTol
GetTol n
n O n O
“ number”
number n 0
“ intlL int2 min max’
GetTrace
ZEMAX
=0 =1
GetTrace hx hy px py

3 5
GetTrace 3 0 5 00 10 0.0 0.0

ZEMAX
ZEMAX

GetTrace”

492
info@photics.net



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

1 0
“error vigcode x y z I m n 12 m2 n2 intensity”
error
error
error TIR
vigcode
Xy z
| m n
2 m2 n2
intensity
GetTrace GetTrace
DDE DDE

GetTraceDirect

GetTraceDirect

GetTraceDirect ZEMAX

hx hy px
py ZEMAX Xy z
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n | m n X
y z
X'y z | m n
GetTrace
ZEMAX Xy z | mn
=0 =1
GetTraceDirect Xy z |
m n
“error vigcode x y z | m n 12 m2 n2 intensity”
GetTrace intensity
Intensity
GetTrace GetTraceDirect
GetTraceDirect GetTraceDirect
DDE DDE
¢ ” GetTrace
GetUDOSystem
ZEMAX
ubDO ubo “ ”
GetUDOSystem
494
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GetUDOSystem

SetUDOData
GetUpdate

ZEMAX “ 0"
GetUpdate “©o1
GetRefresh
GetVersion

ZEMAX
GetWave

GetWave n

SetWave
InsertSurface

InsertSurface

info@photics.net

ubO

ZEMAX
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SetSurface DeleteSurface
LoadFile
ZEMAX
LDE
LoadFile
“ LoadFile
C:\ZEMAX\SAMPLES\COOKE.ZMX"
GetUpdate
-999
GetPath SaveFile PushLens
LoadMerit
ZEMAX .MF ZMX
LDE

LoadMerit
“  LoadMerit
C\ZEMAX\SAMPLESWMyMerit. MF”

9.00e+009

Optimize
MakeGraphicWindow

ZEMAX
ZEMAX

ZEMAX

MakeGraphicWindow

info@photics.net

496



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

” ZEMAX

“ ” 1
MakeGraphicWindow ZEMAX “ Text

ZEMAX “ Text”

ZEMAX : )
ZEMAX “ ”

© ZEMAX )

MakeGraphicWindow CA\TEMP\ZGF001.TMP
C\ZEMAX\FEATURES\CLIENT.EXE ClientWindow 1 01212.55

ZEMAX
C\TEMP\ZGF001.TMP
C\ZEMAX\FEATURES\CLIENT.EXE

“01212.55
MakeTextWindow

ZEMAX
ZEMAX
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ZEMAX
MakeTextWindow
" ZEMAX
ZEMAX . "
ZEMAX “ "
“ ZEMAX "
MakeTextWindow CA\TEMP\ZGF002.TMP

C\ZEMAX\FEATURES\CLIENT.EXE ClientWindow 654 12.55

ZEMAX
C\TEMP\ZGF002.TMP
C\ZEMAX\FEATURES\CLIENT.EXE
“ 6541255
NewLens

Optimize
Optimize ZEMAX

Optimize n
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9.0E+009
n n
Optimize
PushLens

PushLens
ZEMAX
LDE

GetUpdate
-999 LDE
GetPath GetRefresh LoadFile SaveFile

ReleaseWindow

ZEMAX

MakeTextWindow
MakeGraphicWindow

ReleaseWindow

ReleaseWindow
ZEMAX
ReleaseWindow

ReleaseWindow

SaveFile

ZEMAX
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SaveFile
“  SaveFile
CA\ZEMAX\SAMPLES\COOKE.ZMX”
GetUpdate
-999
GetPath GetRefresh LoadFile PushLens
SetBuffer
SetBuffer

MakeTextWindow MakeGraphicWindow

SetBuffer 1

16 0O 15
SetBuffer 0 SetBuffer 1 “ SetBuffer
n” 240
MakeTextWindow MakeGraphicWindow
ZEMAX
MakeTextWindow MakeGraphicWindow
GetBuffer
GetBuffer
SetCofig
3
“ SetCofig 3~
: error’
1
Error GetUpdate
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GetConfig
SetField

SetField O

SetField n xf yf wgt vdx vdy vcx vey

n
n 1
X Yy
GetField “ GetField n”
SetFloat
SetFloat
[13 OKH
SetLabel
ZEMAX
SetLabel
GetLabel FindLabel
SetPolState

SetPolState nlisPolarized Ex Ey Phax Phay

GetPolState
SetSolve

info@photics.net
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SetSolve
“ Getsolve” . "
GetSove
GetSolve
SetSurface
SetSurface
pl p2 p3 p4 pS>S p6 p7 p8
GetSurface
GetSurface
GetSurface
SetSystem
SetSystem
GetSystem
GetSystem
SetSystemAper
SetSystemAper
GetSystemAper
GetSystemAper
SetUDOData
ZEMAX
ubDO ubo “ "

SetUDOData

info@photics.net
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SetUDOData 0 1 2
50
uboO
ZEMAX SetUDOData
255
Windows
SetUDOItem  CloseUDOData GetUDOSystem
SetUDOItem
ZEMAX
ubDO ubo -« "
SetUDOItem
SetUDOItem
ubo
255
ZEMAX
CloseUDOData
SetUDOItem 0 0
SetUDOItem 1 1
SetUDOItem 2 2
CloseUDOData
GetUDOSystem

SetWave
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SetWave O
SetWave n
n
n 1
GetWave “ GetWave n”

DDE
GetTrace GetPolTrace
100~500

ZEMAX

ZEMAX

GetTrace GetTraceDirect GetPolTrace
GetPolTraceDirect ,

ZEMAX

typedef struct
{

double x,y,z,l,m,n,opd,intensity;

info@photics.net

504



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

int wave,error,vigcode,want_opd;

}DDERAYDATA,

DDERAYDATA
DDERAYDATA MyData[101]

4 0O 3 GetTrace
0 GetTraceDirect 1 GetPolTrace
2 GetPolTraceDirect 3
DDERAYDATA
0 opd
1 [13 n” 1
n n
0 GetTrace
GetTrace
=0 =1
1 n

MyData[i].x = hx;
MyDatali].y = hy;
MyDatali].z = px;
MyDatali].l = py;

MyData[i].m = 0.0; /* */
MyData[i].n =0.0; /* */
MyData[i].opd= 0.0; /* */
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MyData[i].intensity = 1.0; /* */

MyData[i].wave = ;

MyDatal[i].error = 0; /* */
MyData]i].vigcode = 0; /* */
MyData[i].want_opd=0; /* OPD
1%/
| 1 n
0
1
0
0 ZEMAX

MyData[i].x = 0.0; /* */
MyData[il.y = 0.0; /* */
MyData[i].z = 0.0; /* */
MyData[i].l = 0.0; /* */
MyData[i].m =0.0; /* */
MyDatali].n = 0.0; /* */
MyData[i].opd=0; /* 0*/
MyData[i].intensity = 0.0; /* */
MyDatali].wave = ; [*0 1 */
MyDatali].error = ;o I* */
MyData[i].vigcode = 0; /* */
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MyData[i].want_opd = S
*/
error DDERAYDATA
1 0
want opd O Xy z |
m n want_opd
OPD
OPD
ZEMAX
OPD OPD
OPD ZEMAX
OPD
ZEMAX want_opd
want_opd
OPD want_opd
opd opd
1 GetTraceDirect
GetTraceDirect Xy

info@photics.net
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MyData[i].x = x;
MyData[i].y = ;
MyDatali].z = z;
MyDatali].l = I;
MyData[i].m = m;
MyData[i].n = n;
MyData[i].opd= 0.0; /* */
MyDatali].intensity = 1.0; /* */
MyData[i].wave = ;
MyDatali].error = 0.0; /* */
MyData[i].vigcode = 0.0; /* */
MyData[i].want _opd = 0; /* */

i 1 n

0 ZEMAX

MyData[i].x = 0.0; /* */
MyData[i].y = 0.0; /* */
MyData[i].z = 0.0; /* */
MyData[i].l = 0.0; /* */

info@photics.net

508



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

MyData[i].m = 0.0; /* */
MyData[i].n = 0.0; /* */
MyData[i].opd=1; /* 1*/
MyData[i].intensity = 0.0; /* */

MyData[i].wave = ;[0 1

MyDatali].error = ;I
MyData]i].vigcode = 0; /* */

MyDatali].want_opd = o A
*/

OPD
2 GetPolTrace

GetPolTrace
1 n

MyDatali].x = hx;

MyDatali].y = hy;

MyData[i].z = px;

MyData[i].l = py;

MyData[i].m = 0.0; /* */
MyData[i].n = 0.0; /* */
MyData[i].opd= 0.0; /* */
MyData[i].intensity = 1.0; /* */

MyDatali].wave =

info@photics.net
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MyData(i].error = 0.0; /* */
MyDatali].vigcode = 0.0; /* */
MyData[i].want opd = 0; /* */

i 1 n
intensity
0
0 ZEMAX

MyData[i].x = Ex; /*X */
MyDatali].y = Ey; /*y */
MyData[i].z = Phax; /*EXx */
MyData[i].| = Phay; /*Ey */

MyData[i].m =0.0; /* */
MyData[i].n = 0.0; /* */
MyData[i].opd=2; /* 2%/
MyData[i].intensity = 0.0; /* */

MyData[i].wave = . %0 1
MyDatali].error = ;I*
MyDatali].vigcode = 0; /* */
MyData[i].want_opd = S L
*/
0
3 GetPolTraceDirect

info@photics.net
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GetTracePolDirect
y z I m n
=1

MyDatali].x = x;

MyData[i]l.y = y;

MyData[i].z = z;

MyData[i].l = I;

MyDatal[i].m = m;

MyDatali].n = n;

MyData[i].opd= 0.0; /* */

MyData(i].intensity = 1.0; /*

MyData[i].wave = ;

MyData(i].error = 0.0; /*

MyDatali].vigcode = 0.0; /*

MyData[i].want_opd = 0; /* */
i 1

intensity

0
0 ZEMAX

MyDatali].x = Ex; /*x

MyDatali].y = Ey; /*y

info@photics.net
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MyDatali].z = Phax; /*Ex
MyData[i].| = Phay; /*Ey
MyData[i].m = 0.0; /* */
MyDatali].n = 0.0; /* */
MyDatali].opd=3; /*
MyData[i].intensity = 0.0; /*

MyDatali].wave = ; [*0
MyDatali].error = ;o I*
MyData[i].vigcode = o Ix
MyData[i].want_opd =
*/
1
2 ZEMAX
PosArrayTraceMessage

PosArrayTraceMessage(szBuffer,RD);

RD
ZEMAX

ZEMAX

ZEMAX \Extend

EXE

info@photics.net
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*/
1 */
*/
*/
-1
ZEMAX
ZCLIENT
DDERAYDATA
ZEMAX
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ZEMAX
programname textflag optionsflag tempfile {settings data}
programname
“ C\ZEMAX\EXTENSIONS\ DDE_DEMO.EXE”"
textflag 0 ZEMAX
ZEMAX
ZEMAX
1
MakeTextWindow
ZEMAX
1 textflag
MakeGraphicWindow
ZEMAX
“ ” optionsflag 0
1
“ ” ZEMAX
temfile
MakeTextWindow
MakeGraphicWindow
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ZEMAX
ZEMAX
ZEMAX
MakeGraphicWindow
ZEMAX
ZEMAX
ZEMAX"
ZEMAX
ZEMAX
C fopen
[1] Wt” 113 ”
MakeTextWindow
ASCI|
FILE *out;

out = fopen(szFile,“wt”);
fputs(“Write this line\n”,out);

fclose(out);

info@photics.net
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ZPL

1.00

\n

ZEMAX
ADDRESS

ADDRESS
ADDRESS “ ”

BOX
BOX x1yl x2y2
BOX

DATA
DATA N “ string”
DATA 0O 5

0 1 LENSNAME
DATE DATA
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DATE
DATE

FRAME

FRAME

FRAME NOFRAME
FRAME ZEMAX
y 0.2 TITLE

NOFRAME
LENSNAME

LENSNAME

LINE
LINE x1 y1 x2 y2

0 10
NOFRAME

NOFRAME

FRAME NOFRAME
FRAME ZEMAX
FRAME
PENSTYLE

PENSTYLE ncolor nstyle nwidth
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PENSTYLE ncolor
0 1 12
nstyle
0 1 4 nwidth
1 2
nstyle=0 1
Windows
TEXT

TEXT * string” x Yy angle width height

TEXT X Y
angle width height
10
ZEMAX 1/70
1/40 10
TITLE
TITLE “ string”
FRAME MOFRAME
20% TITLE
“ string”
\Extend DDE_DEMO
ZEMAX DDE
DDE_DEMO
Windows
DDE_DEMO
DDE DDE_DEMO

DDE_DEMO ZEMAX
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DDE_DEMO
DDE_DEMO
DDE_DEMO DDE_DEMO
Xy Z
DDE DEMO ZEMAX
DDE_DEMO
\Extend .EXE ZEMAX
ZEMAX
DDE_DEMO . "
ZEMAX DDE
ZEMAX
MakeTextWindow
ZEMAX MakeTextWindow
ZEMAX
“ " “ " ZEMAX
ZEMAX
DDE
DDE_DEMO
DDE_DEMO

Windows
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WM_DDE_POKE

DDE_DEMO
ZEMAX
Windows DDE
DDE
ZEMAX “ ”
ZCLIENT
ZCLIENT ZEMAX
ZCLIENT
ZCLIENT ZEMAX ZCLIENT
C ZCLIENT
ZEMAX ZCLIENT
ZCLIENT DDE
ZCLIENT PostRequestMessage  GetString
ZEMAX
ZEMAX
PostRequestMessage

PostRequestMessage(szltemname,szBuffer);

szltemname
szBuffer
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ZEMAX GetString
GetString

GetString(szBuffer,nltem,szSubString);

szBuffer PostRequestMessage
nitem 0 1

szSubString nitem

PostRequestMessage(* getname” ,szBuffer);
GetString(szBuffer,0,szLensName);

szLensName
“ GetName” 1

PostRequestMessage(* getname” , szLensName);

PostRequestMessage
PostArrayTraceMessage

PostArrayTraceMessage
ARR_DEMO.C

PostArrayTraceMessage

PostArrayTraceMessage

I* RD 0 ¥
RD[0].x = 0.0;
RD[0].y = 0.0;
RD[0].z = 0.0;
RDI[0].I = 0.0;

info@photics.net

520



www.photics.net
WWW.0ecr.com
WWW. phorrcs nef bbs.oecr.com

RD[0].m =0.0;
RD[0].n = 0.0;

RDI[0].opd = 0.0; /* 0 GetTrace
*/

RDI[0].intensity = 0.0;

RD[0O].wave = 0;

RD[0].error = 25; /* 25 */

RD[0].vigcode = 0;

RD[0].want_opd = -1;

I* 25 */
k =0;

for(i=-2;1<=2;1++)

{
for(j=-2;j<=2;j++)
{
k++:
RD[k].x = 0.0;
RD[k].y = 0.0;

RD[Kk].z = (double) j/4.0;
RD[K].I = (double) j/4.0;
RD[k].m = 0.0;

RD[k].n = 0.0;
RD[k].opd = 0.0;
RDI[K].intensity = 0.0;
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RD[k].wave =1;
RDI[K].error = 0O;
RD[K].vigcode =0
RD[k].want_opd = 0;
}

* */
PostArrayTraceMessage(szBuffer,RD);

I* RD */
* */
ZCLIENT DDE
ARR_DEMO ZCLIENT
DDE
ZCLIENT
ZCLIENT
PHASPLOT ZCLIENT.C
PHASPLOT.C PHASPLOT 2
PHASPLOT ZEMAX “ ” “
” “ SurDlgProc” PHASPLOT.C

PHASPLOT.RC
PhasPlot

PhasPlot
PhasPlot.C PhasPlot.RC
MY CODE.C MY_CODE.RC
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