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o ZEMAXAHEIA
o ZEMAXH J 5L

o Solves

e Analysis

e Optimization
 Pick Up

» Doublet design

e Tolerancing

» Coordinate Breaks

» Multi-Configuration(Zoom lens design)
* Non-Sequential

o Glass Catalogs

» Plate Fitting

e Gaussian Beam Analysis
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ome Useful References

o SHNFISEE F <A

o JTHET ARV —E’?ﬂ% <A >

o FyFCET —JJJ%%‘\E <GS >

o Joseph M.Geary<Introduction to Lens Design: With
Practical ZEMAX Examples >

e Robert E. Fischer etc.<Optical System Design>
e Warren Smith<Modern Optical Engineering>

o Gregory Hallock Smith<Practical Computer-Aided Lens
Design>(On Zemax)
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¥ AN G vt AR D

o B NS I -
o JLITEET K22(SOD), Bl FE T K245 A gt F ikt At

o Optical Research Associates: Code V

o« Lambda: OSLOZ%:,
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VA E R(ENEEE
o MEGOLERG . Bl BB Bk B
e DVD. VCDiL5E 3k |
« WERS, SHRHEM
- W RS N —
. AL, T % e
. LEDEf% i
* Laser diode

JEIB AR A BT ESE
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7Zemax {4 H £f

X NASAZE [E K7 52, Sandia B X525 =, U.S.ArmyZ [\, HP,
Motorola...

XEVE R PR, R, F AN, B B B ML S5 I 7
XK Ja2E. JGHBERET, K&, JG2Ead, BT, IOk
sk K. B, BEoZHEA. LEFes . VCD X

DVD 2 E L SE W v IR A A
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ZEMAXTRi 41 (1)

ERGII T AT

o ZEMAX A H] 77 i
IRASH —AELR
* zEMAX—SE(ﬁ‘/@#&)
* ZEMAX—EE(EMVIR)
oA IR IRAS T, 7] LLFIZEMAX ) W b 86 B G BHE A
) R PR 3ty b 28 B

WWW.Zemax.com

www.infotek.com.tw
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Ot ALf, o LT BiRERE, BErTRLRiE, MaTRLEE X

o ST I IS ATH AU S AR Y

o IJHEAT e« PEMRANIGR B« s 5 U7 THI ) o3 A

o ELATH KRRV Ao M D e

o FEMITIRA: i kFE. BIEE. MHREEEESE,

o KR I T 1 SR (AR 2 35 By, 7 (50 B I SRIBUAH OQ T e (R E 2R R Al
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« WIN98 > NT > 2000 > XP

* 200Mb I'} F{ipis] 2 e

o ] pYsIPERY 1 1024768

o — THE[IEHUSBHE 1Mk F KEY

*  64MbI] ’?['Fﬂﬁrfﬁ%&“’?ﬁ B PR S R AT

HHPH SRS - 8 (SR kL256MB - F 1+ 4L512Mb
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What 1s ZEMAX?

e ZEMAX & —E N ARG e Ao i 4

e ZEMAX Hsequential flinon-sequential ft) J7 V2 A5 42
refractive,reflectivefldiffractive yt; 2k 18 iUF,

o ZEMAXH“surface” A sequential ray tracing&:A; Hi

“component”ELobject fnon-sequential ray tracing % fi .
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3MRay Tracing /7 z\ IRV H:

e Purely sequential f{J . -
LG BRI, REHRG AR5,
 Hybrid sequential/ non-sequential(aka NSC with ports) i)V, H -
«[i] 5 -G sequential 41 14 Flinon-sequential 144 (&iiprism,pipe) £
g8, B e B
* FH“ports” & 't e 3k N FI B NS group ) HE N
« Purely non-sequential(aka NSC without ports) v F :

% |- F-illumination, scattering, stray light analysis;

* AN “ports”.
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Ray TracingHJEbExR

Sequential Non-sequential
I'surface™- < g L] 1" object '} g =t 1|
;FR[_JJU k%mx[ﬁl—f\ F' J)”E[F{‘ B{ﬁrujlu k%pl}[ﬁi—f\ F' JJ"WFT
ﬁﬁ%h wF%ﬁ* S BWJ[H<FW@>H LR
SPAIIN SIS
%w@ﬂ S FHRR S
KT %a" Em i T IRLZE R

PR TG PUA S Jliiftrf i object9f AUk E844 4 = 3F 1R
surfacepm“ F‘IFI'F'J“ TR IFJ objectpiv i f PF‘E B == Bb il f?ﬁgjt
RN TR ) 25 [a) AR 25 [H] P 2 [a) 2 554 1)
EEDLZ D, HEHEHR  othrptgz, HEEEE
Al AT AL R o 22 53 A AN A 2 22 53 i
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Ray TracingHJ3Fp 7= (1)

(1) Purely Sequential: T &Gt @E S R Rt it
LA (surface) ARG RMEDCH ARG,
G MNDH IR CH Asurface 0)
s fGAE M vl & (surface 0,1, 2:++) , XREAG2 1 Kt
§3—~ZK;
BN TR 4 25 (0] AR 2 (] 5
o i BT SLOEE D, THELEER

* ] #4Tanalysis, OptimizationfTolerancing;
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equential systemfyl] ¥

#)1: Layout Z = 33.7201, ¥
Update Setkings  Prink  Window Z00mm

=10l %]

A =1
LED HAT 7 ZadE
TATAL LEMETHI Ed. LFEFS HH

LN PEEN R PPN W G FALE
COMFICURATION L OF 1
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Ray Tracingf3F 7= (I11)

(2) Hybrid sequential/non-sequential(aka NSC with ports)
*FTf5object#B&3D shell or solids; HHZS[RJAAKE R E X IHAE
64 Minput portiZE ANS group; Mexit port= JFNS group;
JCEAENSCH —HIEY, HIE'EEE] FAIEHA L.

*Nothing

*EXIit port

*He I T S BIAE
« ZHENS group A G Y AT EZRMI 25 5
2t ANS groupi G i, PP RGiEdE, Wil E A
it ) K /NS R E
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i) 3: 3D Layout 3 2 = -87.3641, ¥ = -4.3266 M=
Update Settings Print  Window Zoom

A IV ﬂg/

= |

30 LAYOUT

SEVERAL NONSEQUENTIAL COMPONENTS
WED MAY 7 2003

(A ZENXSANFLESNON-SEQUENTIALWISCELLANECUS'DEMD 1, 1M
CONFIGURATION 1 DF 1

dFE | & S ¥ Yahoo! Messenger | [ElMicrosaft PowerPaint - | {0 ZEMAR-EE - CHZEMARL. ., S )FEE - BE el > B0 Pk 28 1w
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Ray TracinglJ3F 7z (I11)

(3) Purely Non-sequential (aka NSC without port)
TG objectfl£3D shell or solids;
* B ob jec tAAE — A2 A AR AR &R e T H
o T B E SOCIR I AOGHRFEMNL B, & XdetectorfiUARILEk:;
64— HIBZ, HRBIEER FHEHA LKL
*Nothing,
+Be I T SR BIAE
THE I GEE O A AL R S A ARAR A s X Rl — oo, I
INHEAT 2508« SRR WO A RS AR 1 T A
s TCIEAEA S s 2253 M s
REMEOL R, ATARDGE AT, BU, AT, R, At
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NSC without ports systemffl| |

) 1: NSC 3D Layout Z = 54.863 -0 x|
Updakte Settings Print  Window Zoom

d0 LAVOUT

EEAM SPLITTER USIMG COATIMLEES
WED HAYT ¥ 28&3

(2 T LTI AT
COMFIGURATION 1 OF 1
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7EMAX AL B &

* Local coordinate system
I T A B A2 FH R AR A Y1
fiffi € )

v

» Global coordinate system

FITAT THT B A 2 R 2 T AL B AR B € 1
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ZEMAX T/ 1 THi 5 7

ZEMAXAH 4% =25 J - S -

o Editors: & S AN 45 6 T AT Al £ 3

e Graphic windows: @7~ K EEHE

e Textwindows: o7s A E;

 Dialog boxes: Z % A [A] it HAw 7 B R e s, B i it Al i

= B 44
H./ohy ) o
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7ZEMAX Editorsiti

 Lens data editor: lens datagw4H 4%, flffsurface type, radius,
thickness, glass,etc.

« Merit function editor: AL, & X A gw%Emerit functionf) & I ;

« Multi-Configuration editor: JARfEGi L& 2 H 451 R G0 E X
EERIVAE 2AE

« Tolerance Data editor: 5& S Fl %%/~ Z= 503

« Extra Data editor: & X surface dataf] B i ;

« Non-sequential component editor: & X F14x%:NSC sources, objects,
detectors.
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#) Lens Data Editor

heeps Mwenacinlatek_com. e

Edit Solwes Opkions Help
Sur f: Type Comment Radius Thickness Glass Semi-Diameter Conic Par
DBJ| Standard Infinity lo0_000000 0.00o00o00 o_ooooog
ST0 Standard Infinity lo_000000 2.1442E5% o_00oooo
z Infinicy lo_000000 LF7? E.Z253703 0_00ooo0
z NorgeqgC omp Infinity - 0000000 | T 0_00ooo0
4 Standard Infinity lo_000000 - E.Qooooo (T o_00oooo
Ima Standard Infinicy 1.3&67085 0_00ooo0
Oper # Type Target e
1 (DMFE) DHMFE
Z (BLNE) ELNE| Default merit function: PME wavefront centroid G 3 rings & arms
2 (BLNE) ELNE| No default air thickness boundary constraints.
| 4 (BLNE) ELNE| No default glass thickness boundary constraints.
| Aotiwe : 1/1 Config 1% |
| 1: moFE [} ]
Oper § Type Surf Code - Nominal Min
1 (COME) CoMp 4 [u] - =|-500000000. 000000 E000r
z (TWAW) TWAY - - - - 0.&22200
2 (TFRN) TFREN z - - - -1.000000
4 (TTHI) TTHT 1 3 - 10. 000000 -0.Z0000o0
& (TTHI) TTHI 4 2 - 10000000 -0.Zooooo
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Graphic and Text St[f]

o HUEThEE (llayout) HSZFFEITE, AU SCRSCAR (N
SeideMg &= R %) , AW LR (dnfan plot)

o MR THASR, oM EERL, WOR D stext
I, B PR Text”;
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Graphic and Text windows#l| -t

K3 B B 1 [R] i S PR SOA S S8

#11: Layout Z = 53.5007, - |0 x| | -|0| x|
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hteps !

Graphic and Text windows#lf-
mTextse B rs, 1] LUE 2 E L &

A SRS B

=10l x|

CEq B.08 DEG

I B.080 W

| ElEFRCE: D

BT 14,88 DEG

I 134% W
OEJ 18,88 DEG

&

1. 3

'.+.. phh ..“.'
"

I LB, 13 W

1 0. 13

1 @.e5m

ﬂl 2: Spot Diagram 2
Prink
Listing of Spot Diagram Data

Update Settings

Wiimdon

SPOT _OTAGEARM

A SIMFLE COOKE TRIFLET.
I\.EEI HRT 7 '.PJJEG UNITS FRE HICRDNE,

e
MSEMDH : !.%B lﬁim 12,3
GED EAOOE 9,342 .77 4. 181 [ BRSO A EETENTTE W P AE1
ZCALE BFE 1ap FEFEFEMCE i CHIEF FATY CONMFICURATION 1 DOF 1

File

Title: A STMPLE COOEE TRIPLET.

Date WED MAY 7 E0O03

Field Tvype Angle in degrees

Imagse units: Millimeters

Reference Chief Ray

Data Ray Coordinates

Havelengths Walue Weight
o_480000 0. g0
0550000 1.00
0_&E50000 o._go0

H

Field coordinate - 0_oooooo0aE+000

Twage coordinate - 0.00000000E+4000

EMZ Spot Padius o 4.98737434E+4000

EM3 Spot X Size : 3. 5E63E537TE+4000

EME Spot T Sime : 3.EEE3E3TTE+4000

Max Spot Radius H 9. E43IEITITEA4OQOD

M

AL ET A 2004 HEOE A ((EifE) A R 2 7

T
0._00000000E+000
O._0000000aE+000

wicrons
wicrons
microns
microns

=10l x|

ConZEMAXN Banpl esh BequentialhObjectives Cooke 40 degre

.
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Graphics windows>Z LI RE

Update: 5258 & [ Hp A0 ;

Setting: & & 1 1B

Print: $TEP T LA N2

Windows:
« Annotate: 1 KE|JE_L fillines,boxes,text;
 Copy clipboard: N 254 U1 2 BT H

. ExporthV\]%\?%Tﬁ%ﬁMetaﬂle, JPG, BMPICH-ARAT
o Lock:Ei ¢ T

. CIone.CIone”ﬁ D ;

e Aspect ratio: B E T K 5 L

o Active cursor: X B & 11 2o Blbs T H5 07 & 1 B
o Configuration: 1ZE#22 B 7~ MRS 25 1) (1) 23

o Overlay: NFAEEESLER;
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Text windowsz%H.IhEE

Text: =25 B B 6t B 17 SCA 5
Zoom: X P JE TBUR TN 4 /N2 1l
Update: 52387 & 11+ 1) 2004
Setting: BT I J& 45

Print: T B0 % A PN 2
Windows:

Copy clipboard: ¥ P 7545 DL 255 D)4k 5
Save: {RAFASCI TXT L1
Lock: 4 & T 5

Clone:Clone% I ;

Configuration: 5 2 B 45 I,  1EHE 2L W s~ 46 1 2 ds
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Dialog boxes

ZEMAX 1) KB 77 B AN SO T [ B B v B X TG ATE

#} General ed

File= ] Hon—Sequential l Ray Aiming l Folarization l Mi=zc. l
Aperture lTitlE.l'rHDtEE ] Imits ] Tlazs Catalogs ] Envir-:-runent]

Aperture Tupe: E ntrance Pupil Diameter
Aperture Value: |'I 1]
Apodization Type: |Nnne ﬂ

Apodization Factor: |

| Telecentric Object Space

TR i | | #B
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L

6y B BTG R, A AR windows Y FH AR R, W Excel 4%
i 2ICADFEF: L FrDXF, IGES, STEP, SAT, STL#&=.
DXF:

o AN RIRHEREEL, M SCRFL 7 — 1,

o  HHEwireframefl i & P A4

IGES, STEP, SAT, STL:

o FLIEHCADIRME;

o 1] LU 3D solids;

o 0] Ll HKlines;

o {ETool=ZEifirh,

2011-1-17 WU 2004 tHEDE BEEMS ((EE) A BR A H] 33



INFOTEE INFORMATION SYETEMS

heeps) e in latek_cor

- IMFOTEK

ession filefFJHEs

e Session file : FERAF SO, iRk HESession file, W)'EflHE
lens file, X2 T R FISCAR T 11, editors, & AT 17E B4 E A/
ML E, KEANEORRE. W, BT —ANZMXSCELAE,
A —ANSES A
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RGBT

Stepl:System data specification:
*System aperture
*Filed point
*Wavelength
Step2:Lens data editor:
*surface data
*Thickness
*Glass
*Other parameters
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The system aperture

o« PRMEEERSE, RGNEFKD, BRENSLFERGAY
Sl CILE =D 5P
] General 2]

Files ] Hon—Sequential l Bay Aiming ] Folarization l Mise. ]
hperture lTitlefH-:ntes ] Units ] Flasz Catalogs ] Elwirn:-runent]

dperture Type: Image Space F/#

A perture W alue: |5
Apodization Type: |N|:|ne j

Apodization Factor: |

| Telecentic Object Space

T mis | | ®B
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System aperture types

*Entrance Pupil Diameter(EPD): H 445 & AR ) K7D

*Image Space F/#: JCRRILHuAG 2= (Rl FE (FID W)k 55 KD

*Object Space Numerical Aperture: 47)7% 8] 141 2% ' 26 11 2B fLAEnsin 6
(HEE A BRI

*Float by Size: EPDI K/ HEA= AR UE 5

»Paraxial working F/#: 575 6] e ALY uicgF4 (1/2ntan@) , 2
AR 7 s

*Object Cone Angle: ¥ [0)IAZ 6L -, ENRTLLERI90E (W
PE A BRI
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Field points

ZEMAX'H; &5 ] ROGIR € AL B )R /)

o EN T RUGIHLLE, "TRAEESIY U A ;

o XA RGERZ T LoE L1240 1.

ZEMAXSZ FrARAS R TE 2

e Field angle: B2 B NNE EXZAYZ 1 BN, 362k 52501 %
. K2 HAETLRILIIR S

 Object height:#1f EX, YEE. KZHAEARLIERS,
GE: an R4 oyt WIX,  YAABR G5 ZAR bR )

« Paraxial Image height: % i _F 045 . BT 2 [ e 1410
KA. LT EEEE RS H)

 Real image height:f51fi1 FSCPrfgmr . H 175 24 [E & frame size )
Wit (Wicamera lenses)
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{+ Angle [Deq) (" Parawial Image Height
(" Object Height " Real Image Height
Use  #Field *¥-Field Weight VDX WDY VDX WOY VAN
¥ 1 |0 [ [1.0000  |0.00000 |0.00000 |0.00000 |0.00000 |0.00000
v 2 |0 |7 [1.0000  |0.00000 |0.00000 |0.00000 |0.00000 |0.00000
v 3 |0 110 [1.0000  |0.00000 |0.00000 |0.00000 |0.00000 |0.00000
BN I I | | I | |
5 | I I | l I | l
6 | I I | I I | I
7 | I I | I I | I
8 | I I | | I | |
BN I I | | I | |
I~ 10| I I | | I | |
11 I I | | I | |
I~ 12] I I | I I | I
| OF. Cancel St Help

SetWig Clr %ig Save Load
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Wavelengths

o ZEMAXXNEEN ARG T2 ALV L1200 . H H O Z0ide €
K, MRIEAIFRAREEM, RERLDAFE BCE 2 S50
ErT&ED .

e ?BZJE/Q E]/(J $’fﬁ j"j %&}K SO 4/ 2 velength Data

ESS YW avelength [microns] weight Frimany

v 1 |048613270 I .
v 2 |055756180 I O
v 3 |0ESE27250 I C
~
~
-~
~
~
~
~
~
-~
[
ok Cancel Sart
Help Save Load
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Lens datall’]ZH %

Sequential lens data-Surface data:

o MNP,

o [HI S H S

o BB,

« WK;

« M,
HEATARAR IS b 77 L
o AP

o AL pREL,

For NSC without port system, 14 75 2 :

o JITfobjectiI &5t S HRNAT B S

i sourcefldetector (K147 14 2 HUF: & 251
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Surface datall’]ZH R

 The radius of curvature: [fi] [*] i 245, MRERT = B4 € 1555 5
o The thickness of the surface: 2l N/ a AR BE 25, 24555 50 )
(Hlocal2b#r &)

» The glass type of the surface: 3¢5 5, BT S FHIEH R
CINS 22, WS S S 85, W Mirror)

e The semi-diameter of the surface(optional): i) fL%;

« Other data (parameter or extra data) :ffiid [ IS5,
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Surface datalfJf&r 5 F ]

o ik (LensData) : HiRf42. JERE. MR HALSE .
B EmAT T E -

=+
1
<

1
T

=

b2

+q

--I.-------------.!-------- —

!
]

L4r]
-

F.1 ,| |

I

v W
'_h
'_h"u

b J

S SR EEEE LR

[
|
']
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e Thickness: Witz i n] (NERIAD) NiE, RZAM

* Ray angle: MOGCHI UGB EF N 1E, M2 A

* Radius of curvature (R): Un5 A HR.Oofe 1) T
A, WEhR RN IE; 2NN
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Surface Type

(1) &4t TIE60M Fs g . FERMA . Pl B b5
AE ki AEBkT . JGHEM . felnrn. IrHEEARm. oot
ST A C e A AR B EA) A BATHS R FresneliZ& i
e A o

(2) 4L T User Defined Surface. JH /7' - 7555 8w (B HI
3, HCHIE S 9% 5 DLL A S ZEMAXAH I Bemt vl LA S 7 B 75 EE 1Y
7%
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Standard
o ERIHAIERCMEGHN b, T dE Harsh . REBERHN
cr?

Z

14 41— L+ k)c?r?

o . HWiFce, Ikl REk

o T URIHTA R HK:

k<-1 KRR 25 R
. k=-1 P (IR ZE)
-1<k<0 A 5]

. k>1 Jrei AV 15
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Asphere

Even Asphere

PO O Oy O Ol Ol O Ol

or
- J] (1 +k ;.{-‘1_,-: | } " 5

2. PREIZ L R OCIERRI R L
Odd Asphere

S8 PMEIZ AL, A OCIEERTH R 5
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Paraxial

 Paraxial &HARMHIES, BRERE —FEH. HTFERBHE
HICHRI RS ot Al

o Z¥. focal length, OPD mode
(1)mode=0:/M% 7= & 4t (wave<5 wave)
(2)mode=1 06K A 14 2= HF/#IK (Bifast beam) , BiE RGTEIF

pReEilEy
o Paraxial XY: ZEfParaxial, HEX, Y5 A RCERAE. ©HM
OPD mode=1.

Mode=11) VI 53 B 2 [Emode=01=215 % .

2011-1-17 WU 2004 tHEDE BEEMS ((EE) A BR A H] 49



'l

k -J-_ INFOTEE INFORMATION SYETEMS CO [NC,
L \-—F btz fwwainfatek_com. i

S INFOTEK

Toroidal

o BRI BY-ZVENB- S HE, RESCE AT T YRS ZHAT
AT RNl e Fe T 4521 o

o R=0n] LAEEAEX Ty [ FA) [E3] 44 18
o UMEREEEISLY T IR AL, n) LA Biconici .
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ABCD Surface

o IERGblack box” @A ik, WERIRAT — AN IEBTEE — 1
ARG, AEENE N ICFNSE, AR AT LUAIE
FRALRIAT N

« 8NZ%. Ax,Bx,Cx,Dx,Ay,By,Cy,Dy.

o HILLHREANL =AY AT, ANy ) B s B 5 i
surface) &b 4748 ¥k . KA v S Tk 4l ABCD
INEAH, BT LA an BB 55 P A EABCDIH, WA S FRATAn] 7 Bt
OPD fans,MFT#1Zernike &% 11145,
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Grating

o Diffraction Grating : M4k b HZIFI2) A TIDEHE, Mg 1T 1
local x-ais; ] LAAIE S Bl SO Y 1

« Toroidal Grating : f74H e #Etoroidal surface [ ; AJ LA ki 5t Bk
S

 Elliptical Grating : & /&7 AEBk i 2 AW, & B ] A7
WM& ~F-47 T-local x-ais; 1] LAA Iz 5 B3 s S 2R

 Variable Line Space Grating : H T#IAS EIECH . XA oM
R VHE — AN BRI b Rlid% . & 56 R BT 26M EAH Tk
W & 47 Tlocal x4, Mfix-z . HA 40 H T 5
) A A DX PR P (BRI A 20N . Mirror)
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Fresnel surface

 Fresnel: SEiPpFresneliZefiafl , FEE i, A&&H T
) Fresnel 3753 1) 2451,

» Extended Fresnel : L& — vk #lifi

 Cylinder Fresnel : J&JI AP i AEBK i [ AF 1

 Generalized Fresnel: (XE, EE) F/nf— M50 Fresnelli. 1
T T B0 5577 faceted surface 15 . .
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Jones Matrix

o MW MEEM MM, REEmMIRM W g . W
1295 v 143 Fr s

o X\ Y MLUARF -
(O, 1y (0, 0) (1.0) (0, 0)
(0,0 (1.0 |:|-“‘”:, (. ]}
e X, Y12 -

(—1,0) (0, 0) (1.0) (0,00
(0,0) (1.0) (0, 0) (=1.0}
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Hologram

o FSRMIE AL R Thologram , T A BRI — G I 45 44 05
[AARRE o THIE AT LLAE: Plane, Spherical, Conical . AJ LA i% &t
EYNE I pitl P

« Hologram 1: JE 4 5 B 1 SO [R] I A A 25 2R BlOR LT

e Hologram 2: JEREEER —RG—PMaE, — KRG
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Gradient

o HTUIEREARIME . ] ABLIL S FPASIE] 1 P 5 R AR 1]
o Gradient 1~10, HHTH 2R IAE L AA

2011-1-17 WU 2004 tHEDE BEEMS ((EE) A BR A H] 56



INFOTEE INFORMATION SYETEMS CO [NC,

heeps! e inlatek_com.tw
7

- IMFOTEK

Coordinate Break

o = MREIULRPI, AR ETH R GUE R HIARRR &R

o FHEISANSHCKRIR: x-decenter, y-decenter ({7 lens units) |,
tilt about x,y,z(]ff7: JE), order(0mkF0):

(1)order=0: x-decenter — y-decenter — local z tilt—local y tilt —local x
tilt

(2)order==0: tilt x—tilt y—tilt z—X-decenter —y-decenter .
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Non—-Sequential Component

o JAEPAIMEBLRIB R . FEH TR A ELRIB IR,
 JHNon-Sequential Component EditorZ 53X 4™ T f 2H 1% .
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User Defined

o« HCHHC+H+YE, FHZmPEMDLLC /Y, HZEMAXIHH;

o FRMAEIONNMAIERIHFAES S (W] DL EEATH): Arifimm. &
BifEA) . FEEEERES) . e, (AEIGRINIGAE . WiAS WS 3 |
MEMSZE,
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Variable parameters

o TEBHATOLL TR, TEWEAE, ZEMAXSEIX A,
AR B AR w45 2R

o ] LR Mgk S &, {9 fEradii, thicknesses, indices,
V numbers, partial dispersions, conic constants, tilt angles, £ %
fields and wavelengths.
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Merit functions

o PEALRREE ke i HI H s H » Bt Hir, 4
TR S R 1 B 4h

o {EftAkidREdr, Hmerit functionf(E R EANT — D RGE I D

 Merit function fioptimization operandsZH 1%, ZEMAX$#EE T 200
2N X ERAERL, W TSP B bR A
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Tolerancing

o  ZEMAXH] LG 10 I S EOR B M S BT A = 0 fr . e d
fit T = A ZE TR

o (Dsensitivity: 253G HUIN A ZJOE, THEA ZX PRI R
AU

 (2)inverse sensitivity: 43 I PO AR AEE I VPRGOSO
ARy AE 2 DI WAR/NP =EL 3
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25 R T

o AIRAGTHI RS RR BSOS IS RIS, FTLALE B IhZBiRks e

(1)surface data

o =loi x|
(2)system data surtace 1 Daca tuns (I TR
=101 x|
File - C:IAZDEMOYSar System/Prescrip

= - Titla: & SIMPLE COf

(3)prescription data R N
Title: & SIMPLI[Mhos! ke
Date : TUE JuL [EHEi

Lens units: Mil!

Thickness : LENS NOTES:

(4)report graphic
o ARV R [EAA A _|_T
ﬁ IW 1:% @ ° GENERAL LENS I

K
o T LIEH SAT/STEP/IGES
S =

J
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HoA

WEARZ RN B B,
A CAREAT BRI 3 My, T LG B
Al AT 3

A LABEAT W g 6 v 5

A AT EE 6 24 o0 AT A5

A LABEAT FEAR BT
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PRIE S, — 1 SingletZs ]

o HM: ZIJWMIE I AIGL M e s TAER K

o BH: @ —MHER, ABEEAASAN20mm, AN R}
43 25100mm,-100mm,  H0 JE A 4mm

« Mii70, 7, 10/%

° /szu/i ﬂjﬂjﬁ

o BHIEAIEL: BKY

o AJLULEIBBLHI AN — " stop, RGBS, HENSEMEZERF
i) {75 £t
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Solves
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22 solves?

* Solves &ZEMAXH A LLE B3R E K DhRe. AT LA
curvatures, thicknesses,glasses, semi-diameters, conics, and
parameters&s: 24 {5 & solve.

o Solvesii% & : 7E7y YU E solve I BE HIFE A A et o X A it
« SolvesfH:

« Maintaining F/#: FHMRAELF/# curvature solve;

» Maintaining paraxial focus: FHMRH;

e Maintaining edge thickness;

« Linking values together:pickup solve;

 Holding a distance between surfaces:position solve.
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Curvature solves

Curvature =solve on surface 0

Solve Type: Fixed E

W arable
b arginal B ay Sngle
Chief Bay Angle
Fick Up

b arginal Bay Maormal
Chief Bay Morrmal
Aplanatic

Element Power
Concentrc Surf

Concentric FHadius
F Mumber
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Marginal ray angle or F/#

« Marginal ray angle @ m(r/f)¥ € F/#:
F/#=1/2NA=1/2nsin (& m)
WR R4S Jyslow (REFMK, WIF/108EE) i,
F/i#=1/2nsin (6 m)=1/(2n0Q)

MRA solve r] LL#EAE M T (— M5 fa —1~glass-airfi ) (1) il %
FAt, PR, REFFHEEALE. om (ff, SRR ESE
6, TERANEREOE) 5 Al LIESE S A R (EFL)
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Curvature solves

 Chief ray angle: 53l =626 i) /A s

o Pick up:FE g i 1A, A3 = H T AR AR E B TR
JERR;

« Marginal ray normal: {7 Sl gotgede 5, thnimage-
centered surface. ;A=A Bk Bl 2 D657 1M ;

 Chief ray normal: it Sl FotddEH, Wipupil-
centered surface. j7 AW H%E . REERAL )G 1

o Alplanatic GFHIF)) : fEG2A T T BIA 26255 R GHERZS)
FEAERAERE . B BRE R GAE I .
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Curvature solves

« Element power: )tz RGMWIICEEE (nff) o #HIFEE MBS DG
FERE, ] DAESIA AR RE s TSRS 1 AR AN B

« Concentric with surface: 4 il [fr 1) i1 2%, Ad3X A~ i (1) th 28 Ao vk A

HeAN b

e Concentric with radius: 2 il 11 iy i 2, A b i i) Ao S5 45 € 1T
CHITD A A [A]— s

o F/#(F number): 3z il 1 1 th 22, A XA 1 H S A 206 26 4 0
-1/2F (FRIAD/f, DANAMEER, CAHEMERE) o nfBHEHR
SSRGS e
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Thickness solves

Thickne=s=s =solve on surface 0

Saolve Type: Fized -

“Yariable

t arginal Ray Height
Chief Ray Height

Edge Thickness

Fick Up

Optical Path Ditference
Fozition L
Compensatar
Center of Curvature
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Thickness solves

* Marginal ray height: " H ¥ T dlih ot S g m L mBe, Ad
G Eir AR s by ATRUE R, B 2 S T R

* Chief ray height: x5 3648 5 & . 1] LLEA7pupil plane, 1] LA
Kotremts 2D by (N H: 1. 7 DU 2% 1 8 e 78
pupil B, 2. LA, HilE)

* Edge thickness: ¥ il AN Z I EEES, Al LG Y. FEAS D142 4b o4
FREIME . 1T DLBE feids 2 )5 B A $7 B 2 R AR B 5

e Pickup: X/ Hthickness{E b TE & B T2 & M AR
(FZEHT: double pass system, endoscopes, relay lens&s44, & £

ANHFRTCHR RS
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Thickness solves

« Optical path difference:1i#%thickness, %45 x€ St AL AR AL IR S HE 22
AeFF— DI W Pl AN L, BEICEM LR
Ze A, ) DUAE A I A 1 )R B2 Ak 132 B OPD Solve.

e Position:AF XA H 25 EZH N E (BEEREHD IREF N E
H. ARGk, w82 — &80 R 37 [l 8 AL
AT DA SREEANIE B

 Compensator:5positiondF 7 0L, B 1) A2 By ZE 45 Il 0 2 8 5 2 5%
MR 2. #IERXN: T=S-R. SHAHMELZ M, RYSH
RS . 272 [ DAL T TH .

e Center of Curvature:ifi#%thicknessi{E, A i i — NI AL 7F Ay T 3
AN A 0 F
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Glass solves

Glas=s solve on surface 0

Salve Type:

f odel
Fick Up
Subshitute
Offzet

Temperature = 20.00 C, Pressure = 1.00 AT M

‘ HE. | Carncel
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Glass solves

« Model: Hl TIIEHIEA . T =25 DERIFTHIE . AbbeXUH &L
RO, RAEMH T rI06, AIRETS 2IAAAAE I BE: (ANH )

e Pick up: FHEIEAMEC A2 AR AL

* Substitute: j;'liQ‘fg[”’Jﬁ/r‘ > I (R A1 > global optimization 1
PRA T R o EH A S HITRE. FEPLACRY, JiThammer
AR B EE BT

« Offset: FCVFAEPTH R o Abbet F3in— N/ MAwBE. HT
NV
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Semi—Diameter solves

Semi1-Diameter solve on surface 2

Solve Tupe: Automatic

Autarmatic
Fixed
Fick Up
I amirnLim

LCancel
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Semi—Diameter solves

« Automatic: ARHE A B sl EEFLIE /D
o Fixed: AN xPME
 Pickup

« Maximum: fEmultiple configuration?, 145 45 4%
B, XM H B K —ME
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H.'Flsolves

e Conic, Parameterstln] LLi% Esolve, {H—/& L5 Fixed, Variablefll
Pick up=#f2& 44,

« Coord break[tJParameters ] UL % & chief ray sk fig2s i, [l1= ]+
coordinate break“IfVFi4 © 2 5 o
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Solvef#

131
<<

Solve ) vt &2 I 1A T RGP 64T 1), 5 Z 8ot BRI
7&: curvature, thickness, glass, semi-diameter, conic, parameter;

Xl 4 curvature flithickness ) solve<s S0 A& A7 &, T LA R
U T 6B 28 Y solve WAL YGA= R T (4marginal ray
height) ;

Solve & =8 [, 7Tt i F R A] i BRI AR 45 il —
w2
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Solvel&XA2 2k >]

o JHSolvesKAE I 5k, W1 s v B B 7% B ) A5 445461 24 100mm,
o  HSolvelH & e 2I£E L
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Analysis
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BRIV 5 A

X ZEMAXSe it T F & MR Ematr, PRI IMRZE RGP AR 2
R A REE AR s PRI RIS = RS AL oREE; MTF,
PSF; )L R Z PRI 71

X HJ A4S H Seidel FIZERNIKER % & 4%

XA LT Y R G (1 53 #r

MR e R R IME X Z R 28, BEA &R BB E R R TT
5, WA TE AR IR
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BRIP4 R s B

FT Point Spread Functi = ] ﬂ
r Update Settings Frint  Window Text Zoom

BT BON DR

£POT_OTRERRH FOLTCHE DARTIC FFT POTMT SPERER] FLMCT TOM
EY -CHRETIER

HIZAIWZ AT B.BABd OEC,
I PORS

=1

H X [F - Tt T et | CECWIEEL BN M ER
] b.1 PETENE | MIF MY COMFIGLRATLIOF COWFIGURATION 1 OF 1

Listing of FFT Point 3pread Function Lata

I File : C:%WZEMAX SanpleshSequentialyTelescopesiCassec
Title: CASSEGRALIN RITCHEY-CHRETIEN
Date : THT AUG L3 Z00Z

FOLYCHEOMATIC FFT POINT SPEEAD FUNCTION
0.6328 to 0.63Z3 microms at 0.0000 dey.
Data spacing iz 1.7% microns.

Data area is 227V.32 wicroms wids.

Tupail grid size: £4 by &4

Image grid size: 128 by 128

Center point is: row 65, column &4

HOOULJE OF THE OTF

(1 1 1 1 1 1 1 1 1

a7, B3
SPATIAL FREAUEMCT IN GYCLES FER NILLINETE
,,,,, = Walues are not normalized.
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Lavyouk b
Fans b
spak Diagrams k
XFans(s E I, T4l L5 2= 55) MIF b
PSF k
Dl SpOt Dlag Ffam ()_L{EJ ){—:T\ ﬁ” lgl ’ %_\,iﬁk&ﬁf) Wavefront b
v S 7 urface
MMTF G A% 3 B8 50 e :
KPSF Crdr RO ot
> Wavefront(J 145 %) s n_:ah,.alsi; :
Biocular Analysis
X ﬁ%%ﬁj\iﬁ‘ Miscellaneous 2
aberration Coefficients  »
< Miscel |aneOUS(%%IDj ’ )L{E,M%\E) Calculations 3
iaradient Inde:x 2
S ,f%?__f:;% i& Lniversal Plok 2
XA IR BT e :
Phyysical Cpics 2
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Layout

«2D,3D: RGI24ERSLER . W RGEA S e TRy, W RE
3D layout;
o Wireframe: 324 MK,

» Shaded Model,Solid Model: 3ZE[E 1A . solid model plot %[ —%& H %
X ffjapertures or obscurations/A~ §& 1E Aff il H Hisurface;

e Zemax Element Drawing: i T-Z=[a1 00 TH) TA2 & . #] LL&Zsurface,
singlet, doublet;

e ISO Element Drawing: #%J#1SO 10110k & . 7] LLEsurface,
singlet, doublet.

* NSC Layout
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Fan

« Ray Aberration: AN R AR %=, BB T 4006 5
TR B G RE. B G FARR I AT A T2 AE FAR
G0 A2 R R EE B, AT AA S BRARG A5 i s KR G
REAR AR 2 H— L AN AL FR

» Optical Path: SZFr)G2e 12 OPD Y Z (W15 %) . OPD vs.
H—fe AR AR 2 B R eR fm i gt AT vk &

e Pupil Aberration: A~ b SEFRIGERAT i Al b = K il 4
AS RAABR 2 ZE SRR R . YR B NI AR vs. ) —
T NBEALFR . B K
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Spot Diagrams

e Standard: & s A[EIPLKSpot Diagram, %5 HIGEO FIRMS spot size
M Airy Disk;

e Through focus: & £E [Ispot diagram. A] LAftilf5 L. i g miak
FEIR

Full Field: Pra#inn sislE . af BAEA — AMBIT 5 A2 15 A8
W73 7

Matrix, Configuration Matrix: [5) i} %71) HH AN [5) 45 #4) 1R BT G 4037 1) i 471
K. iTHTX B ET SRKAE XKD E,
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FET MTF

* FFT MTF:HIFFTSATH S P M RIRT S MTF(OPD<10wave). if
S ABUE A D a2k o3 A 32T ). BUESIR
1/( A Fi#)=1/2 A nsin 6 ;

*FFT Through Focus MTF:7E35 € S (A4 |, BAER FFT MTF vs.
focus shift;

*FFT Surface MTF: H3D surface, contour, grey scale 5%, Color map & 7~
MTFE s ;
*FFT MTF vs. Field: LA 11 /E 20T, 7sFFT MTF vs. Field position;

*FFT MTF map:/E— MBI XN, THEAFRNIS SIFFT MTF,
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Huygens MTEF

e Huygens MTF: 1% Huygens PSFRIFFET . 3 FH T H B A7 78 ™ BB ) ey
A, WA KPR BN A5 _EReE A
), HEFFT MTF S 5 4

«Huygens Through Focus MTF: vs. focus shift: 2 ££IHuygens MTFH]
A AL 2 s

*Huygens Surface MTF: FHHMTF¥Jsurface, grey scale, false color B¢
contour plot & 7sE 4 .
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Geometric MTE

* Geometric MFT: ZATHMTFRIEL. &HF K% %= (OPD>101
WK | RF AR RS, SE A RIEATE IR RS, 1 HE

JUATMTEF;

» Geometric Through Focus MFT: fEF57E I HIMCR T, BEFRMTF
YAN
A o

e Geometric MFT vs. Field: MTFBERLIZ 1) 2 A7 it 2k

« Geometric MTF Map:MTF vs. X, YH¥LZ. X, YAAbRZFER —ANJ7 i)
IR, bR R s MTRRE AL ) 23 A1 15 0

=R, Huygens ik i H .
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PSR

 FFT PSF:HFFT VA ATHPSF. B th i L3 pr PR IE IFFT, 1
HARG T A ROCI S RGP AT AR R, TR

« FFT PSF Cross Section: FFT PST#/ 1 & ;

« FFT Line/Edge Spread: FFTZ/J) 3 Hek %4,

e Huygens PSF: HR4l5Huygens5i B, FIHuygens 13k ELEFR 23 10 7 v
T INABA _ERRAS SR AN AR RO, B

(wavelet) o ME—AEETHFEEE,
 Huygens PSF Cross Section: Huygens PST ] & .
Huygens PSF#zii H .
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Wavefront

 Wavefront Map: 75 a4 .

e Interferogram (T80 M) « F2AME R T,
Interferometersi] LLH —AN4514, ARt H e8I El .

» Foucault Analysis(f5 £} 7] 143 #71): 7= 2R & 7~ Foucault /) 1 BH 52 K
FAPAAE RN AR A2 B Xy 5 M ), SR Ja v Bl ) T
oy AEIEdplaw 7T N REAR
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Surface

e Surface Sag: 7EXY P L35 Mk M Bt &1, Boz)7 a i sagfi
» Surface Phase: ‘w7~ 1% [0 2138 i R ' 2 A AR e AR 1 00, B A
JE HH
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RMS

« RMSvs. Field: RMS radial, x, and y spot radius, RMS wavefront
error, or Strehl ratioX #1137 f 1754k i £k ;

« RMS vs. Wavelength: RMS radial, x, and y spot radius, RMS
wavefront error, or Strehl ratio¥sf iy K: (125 4k, il £k ;

e RMS vs. Focus: RMS radial, x, and y spot radius, RMS wavefront
error, or Strehl ratioX ] £5 i A7 B AR A 1 il 2k .
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Encircled energy

« Diffraction: i R |, FEAPARGE NS IR E A EE
[T 3 B vs. 21 62 B R O P B2 2

* Geometric: G- 1R 122 s H IR 7V v S N g =

oLine/Edge Response: i & £ ek & a4 CEICRAFHD B EDE
5ER 73 ATt ] PR K T 4]

*Extended Source: FH3 & YGIE 547

o ANEH THEAEATI R RS
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[1lumination

» Relative Illumination: A 4 34)4) i) Lambertian BRI, HHEE AR XS
M RE vs. radial y field fh2k;

* Vignetting Plot ¥ & G2 bt vs. L7 i th £k;
* lllumination XY scan 4 JE)GUR, W5 AR I PR RS 1 o A7 il 26 ;

* lllumination 2D surface 7 —~ _4Ef EvFEP e GI5 00 R o0 A
P15
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Image Analysis

« Image Analysis: " JEJCIEBUR 1. EZH K S R PEE ey
ARG EUWE . XN rT L2 e X, el L2 iR 24 —bit
AABMPEIPEG A, A LLZAEATZAR

e A —ZKimage analysis:

(1) Geometric using IMA file:i& & K BRI NG 2= R 48,
LR AR 5

(2) Geometric using BMP file:|[r] (1)

(3) Diffraction using IMA file:i@ A& /NI I 545 7= I R G
K, WAMEL S AT AR o

A] LUE 2 B LT R A 20%
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Image Analysis

*Geometric Image Analysis: ] LI H EOGIR AL, Tt R0+
% RN RUR P A S B 25 e R T s FHRR A
[FJIIMA or BIMSC 1.

«Geometric bitmap Image Analysis: F/IRGB bitmap S {HHE/E R, 774
RGB¥R %R . HLIDGEIBIL;

« Diffraction Image Analysis: J&F-Fourieryt:2z, HOTFiI & EGUH
PRI . OTEANAR ;. IXAP VA 1EA TR AL e /e B i b
BT RN o

« Extended Diffraction Image Analysis: FHOTFiI &3 I A% i 4k
WMo G BRI EROTEAN . H i e A& Bt
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Miscellaneous

e Field Curvature: A[FEfRI7 Ik, (S, T A2k 2 ) e ) 2
e R

e Distortion: A~ [F] #8371 A% £k ;

« Grid Distortion: % #% i A% 5] ,

17y BRI AS FOG s SRR 22 40 HLAZ TRk T 1 s A6 2

e Footprint Diagram 215 53 #T.  YELZRAEAS R _E 1 70 A 1 Ot B

e Longitudinal Aberration: Z a3 7%, BIBKZE. & et iR 240,

e Lateral Color fi ) i 2=, B4 (6 22 (B0 R A 2) Vs, 3. 1Y
T i e S PR R 4t

«Chromatic Focal Shift: %l [n] (6,25 . A& 5 17 R R A 2R A0 17510
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Aberration coefficients

« Seidel Coefficients: [~ &~ ) Seidel REL, ALK LB Y,
I AR E R RS U4t standard [ 74 B R S R
* Zernike Fringe Coefficients: H 442 WK x¥)Zermnike R4, Jk

37705

« Zernike Standard Coefficients: 142 [1')Zernike coefficients, 1128
T 5

« Zernike Annular Coefficients: 142 [fJZernike coefficients, 1122
T ;
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INTERRELATIONSHIF OF ABERRATION COEFFICIENTS

Mams Seidel Wave Description Transwerse

Spherical o Spherical o o
o -1 ~'1 -l
) B 2n'u n'u
Coma Sagittal c g,
. 2n'u' n'u
g 41
Ia - —— -
2 Tamgential 35, _‘]_::
~ el
ZRu In'u”
Astigmatism o From tangential o o
. 3 to sagitial foci _ 3 2
; 2 'l n'u
Field Curvature o I Gaussian to © g
34 -4 Pezval ~4 4
4 2n'y' n'u
_ _ o+ E Gaussian to (5. =5 5+ 5,
§:+ 54 3 4 sagittal _™3 4
| 4 2n'y' In'u’”
10 L0 Gaussian to (25.+5,) 5.+ 5,
25+ 5, i Ml medial S M. —
) 4 2n'y’ In'u”
10+ % Gausszian to (35.+5.) 35_—5.
315,48, -U3 4 tangential U3 4 ==
) 4 2n'u' n'u”
Distortion o Distortion o 9.
5s = 3 =
. 2 2n'u' n'u
Axial Color C Chromatic r C
Cy L aberrations are ~L ‘[_
2 measurad " vl
between the i
— exireme defined
Lateral Colar wavelengths C.. C.
Cr o referenced to the i L
4 4 & i)
selzcied n'u e

wavelength
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Calculations

Ray Trace: AR T H A SL R G 2RIB LI, AN AT s A Y e 254k
CHESTMR5%. AMIEY]. RSt LI m)

*Fiber Coupling Efficiency: vt H LEDCA MG RGNS RE . LT
TG B ARG AT AR Y

*YNI Contributions: A28 & . &AM ERIEHIYND CY: T
s Ne T8, 1 AR 14;

e Sag Table : JrE 1 (KA [Fl b frsurface sag(z2eAn). 45 o B ARG K
T I EE R mZE, ] LU E — > T ) S R AERR T W 22, A5 485 kil
e A M. JREEYyAYR, BrUAN AR NI ARG = To R Yo

e Cardinal Points : Bt 5l 25 H Pk &M Ha BN 1R g, VK
WA OE) P, W O .
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Glass and Gradient Index

* Dispersion Diagram  I¢IE LRI Z6 . P03 vs K nl LUK A
AR EE 2 5 1B

«Glass Map: #5315 2 A1 Abbe 5 ) H i 35 35 79 A1 1]

e Int. Transmission vs. Wavelength: 3532375 15 2 i 2k ;

« GRIN Profile: gradient index T v 4l 7] 37 555 5 (1K) A i &

e Gradium Profile : A[E#4 8K Gradium v Sl [a] $7 55 5 10 20 A i 2%
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Universal Plot

o EMl: PLALEREHvs R THEZ AT S HUHL
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Polarization

* Polarization Ray Trace: VI-5F8 & YeLAES 1 L4 28 ;

* Polarization pupil map: o sJGHE FIRmIRIRSMARTE 0 A FE
PRI REE vs. YelEA B K

* Transmission:#5 /€ fli e G 2 AE 25 _ERE N 2 8067 KRG L
FEHTER; DIENLANSH

 Phase Aberration: TH&E kIO RGNV AGZE, FEZ
FEL A J AT S R S A S FRA T S o TR ) o DL 2%

 Transmission Fan: X ANEIFLIZANE S, @i Fys. St FylRE
T GG 2= . ] LR e Y6l L3 i 26 M AN K AR S 0
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Coatings

e Reflection: 5 /€ Il _f, ARG AR AR, SEFHCE i H
S, Py I3 e i 5 2R 25 £k ;

e Transmission:J5 7€ Ml [, A FE ARSI, 1B 60 H
S, PArE M-I dhe v i SR 5 h 2

e Absorption:$5 € [l L, AR AGAFRAE, Wl Zr d i)
1S, Py S H P38 e i 5 2R 25 Hh 26

e Diattenuation: S 5 RFNIZE B T — I I AN S A R K IR ¢ &R
R

o Phase: [z 5 B33 5 ' 22 10 S AN P fh 4l A7 AH T A5 A A8 K 1)
KA M

« Retardance: v &5 € M A7 FHZEIR
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Optimization
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Optimizationtiik
Damped least squares
Constraints

Default Merit functions
Operands
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Optimizationfifik

o optimization/&ZEMAX & EE [ ThfEr —.
 optimization/& il i ARG RGNS S () 1IH,
hem RGN G . XEAREA] L2 surface curvatures,

element and air-space thicknesses, tilt angles, etc.

e JHOperandsiE X Merit function, Eid ELESLS E G 2% RGN L
FIT AT vt SR 1 R GIIMFE, KT RS LFIR .

o —MRHIEAR Citerative) 11757k, A ARSIk & — AN LG SR —Ff
AL, A AR AR = KM, DA s MR
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o IXMITLEHIGE A S . WA LS K%L ERegion A or
Region C, M| ] PAAEX = a or X = c2Iik local f/IME, 1A A2 EX = bAk
%] global 5 /]ME

fix)
1

Region A Region B Region C

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 __:I::
a b C
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[Local VS. Global Optimization

 Local optimization: M5 € RS LG &, R 2N REUE L B 1 B 1k
ifs BB iYa,b,c & Local s A e v s

 Global optimization: 7&— & FJulBl N H B it BRI A
b2 Global HefE: Bt E
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Optimizationid FE

Setk=0
Choose starting point xg

Set up DLS normal eqguations
and solve for Tx,

Update current system
Hipq = Xy + 0Ky

k=k+1

Terminate?
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Damped Least Squares (DLS)

o DLSHEVEAEFTA G BT Ht T B SEAAL B
1B € Merit function’E Xkt K 2L

WO B E R BCE 0B, VO3 EME, T2 HArE, Fri

S BAEE SS9 (row number in the spreadsheet).

HER: X EMFRE SN
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Constraints

BRI T, 7 LFE =M

 Solves: A] UG A0t — 2o dlike R di ATl e s Sk i
J& ¥ B axial ray angle solve —0.1, JJA] LAM# f—numberfi#
5 H 2L 5;

 7E Merit function ¥ 4F Zoda il 22 & /70 -/ Merit function 1 14
Jhoperand, 455N ) NAE B /MEL. 4R >10;

e Constraint operands: % Operand, {4zl )& & RS
ALIER
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Common constraints

« Lens 25— £ fsize,cost,weight
 Edgefiicenter thickness: 4 A IF

e Minimum number of elements desired
o Nl A fE ]

SR e P B B4 R
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Default Merit functions

Default Merit Function

Optimization Function and Beference
S |Wavefrnnt ﬂ |Eentrn:uiu:| ﬂ

Fupil Integration kethod

{* [auszian Duadrature { ° Rectangular &rray
Ring=: | 3 ﬂ | J
Arg: | = ﬂ [

Thickness Boundam Walues

[ Glass Min:| b & Edge:|
[ Air Min:| b a: Edge:|

v Azsume Axial Symmetmy Start A |'|
| Ignare Lateral Colar Relative = wit: |

Dverall ' eight: |'I .0non

ok, Ear‘u:el| Save | Load | Reset | Help |
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Default Merit functions
Y202 AN A [F) i Default Merit functions:
o Optimization type: RMS or Peak-To-Valley
» Data type: Wavefront, spot radius, spot X, spot y, or spot x plus spot y
» Reference point: Centroid , Chief Ray or Mean
* Pupil integration method: Gaussian Quadrature or Rectangular Array
o LA ET L H A G
Gaussian Quadrature: JL A &L FEARIGQ, RKIAEHILE Ty
AR 2, T H ARG EOH AR D A e = R
Rectangular Array: GQIFJME—8k mi & A fe AR LD RS,
IR A HRA. RAFLARIE 2 RE FE AT A0 s £ b i
TR YA
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Default Merit functions

Optimization type: & ZE ik A AL 57 .
1) RMS (commonuse) : #H; B ZEKIRMSHE /D,

2) PTV (rareuse) : 4, WA MIGE T £k 1L Fiberaldetector
I—ANE B X IR Py, X} Peak-To-Valley (PTV) & 4f. ‘o fififg 2
HIPTVE i 5 /)
Data type: R 4t 45 Hi IR i v oK 25 1 P 2 28
1) Wavefront: 152 (wavefront<2waves)
2) Spot Radius(yxEL[7 *1-42) (wavefront>2waves)
3) Spot X OxJ7 [i] R3] 1)K/
4) SpotY CyJ7 [m] R e RN
5) Spot X and Y (xXATy 7 [a] BR \ IR 1) K7D
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Default Merit functions

Reference point: A ULALITRMSHIPTV 2% i,
1) Centroid (Jii.ty): #H CREpEX R ZEALRD 5 HILE ZE
5, HPCMES T AR, FOAE ZMHR T M 3004 .
2) Chief Ray: RMSEKPTVHITHFR &S KA 6415
3) Mean(CF3IME): HEEH TR R PR Z I I
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Rings and Arms

o XA, AR AENE FT.

o GQ HFHEIRE “Rings” F“Arms” 1% H .

o “Rings”fiE MM FIPAIBL Z DAk X AR R M E
EFERTFR R SE, ek & A .

o “Arms”$5 3 % /bradial arms. 5 & Epupil - IE L 12k ¥ radial
arms % H .

o XFRZHEOGAWTE, 3ringsefr T XFAEEKM H4 rings.

o TR, IBIF6ANEEEIRE ¥ (in angle) arms (4] JiERE IR £ 4838 753
Mo AP 8,10,12, HXFRZEF D6 RS, 61 2% T,

(IRl Ay pupil aberration X £ FE AL AETE)

2011-1-17 WU 2004 tHEDE BEEMS ((EE) A BR A H] 121



INFOTEE INFORMATION SYETEMS CO [NC,

heeps! e inlatek_com.tw
7

- IMFOTEK

Rings and Arms

o IXH ZHA3 rings ,6armsfKpupil sampling. XJE-AM . B4
WK, JBITF18HREZE,

o XLRXWHFRFRSGE, HIBZL—F-Wpupil, XFEIEXFRRS, HIBL—
A
Narm.

3 rings, 6 arms
eIV TENIE]
RS — " i
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Grids

o “Grid“HAeH T'RA Bk, HAHRETHRDBLIMEH . vJLLZ
4x4 (16 rays per field per wavelength), 6x6 (36 rays per field per
wavelength)Z%;

o WHOCLMIB|ARSNT L T, W E 3 RIXAgridh e, B
LSRR AR I 6 2 H 2 Hegrid sizet i)/

o MNHB, ZEFERMIgrid density, 2R J5 LEFE“Delete Vignetted” (merit
function™ [ A e Al Tl I RSB ) LU R IXAE 2k
a] DL seimpupil, = MR = EE 2. D% H nl LURS I e B &R ¢
[RIFLAT
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Boundary value

Thickness Boundary value:
1) IEERAZ)ERE

2) WEEE 0 R

3) AN
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Weight

PRVEBURIA R . 48 K385 N IE
1) <0, ¥ HLagrange multiplier, #H=24FAE A 55K gtk

SR 5E A R BATI A REOR, AN E S BRI . (O
LIS EANTE )

2) =0, NHREIXANHALE
3) >0, DELFHME, MFi/N.
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Default Merit functionsiJAE

« fnifield . wavelength values . weightsiAs T, DI040 B ) 7t
default merit function -

o HEHIRA &L, WA RE P =a— a2th, iR
Hrk ik default merit function -
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Operands

ZEMAXTEAE 72002 M EEL(FHA N KRS A R4 5 4 AL),
EFFL, nJDAEHIAE RS SH. 155, MTF. [BAINGEESE P,
TCELATR . U LIREA S BIEA R v 55
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Operands ;=

 First-order optical properties :

AMAG, ENPP, EFFL, EFLX, EFLY, EPDI, EXPP, ISFN,
LINV, OBSN,PIMH, PMAG, POWR, SFNO, TENO,
WENO

2011-1-17 WU 2004 tHEDE BEEMS ((EE) A BR A H] 128



Pl

- IMFOTEK

Operands ;=

e Aberrations :

ANAR, ASTI, AXCL, BIOC, BIOD, BSER, COMA,
DIMX, DISC, DISG,DIST, FCGS, FCGT, FCUR, LACL,
LONA, OPDC, OPDM, OPDX,0SCD, PETC, PETZ,
RSCE, RSCH, RSRE, RSRH, RWCE, RWCH,RWRE,
RWRH, SPCH, SPHA, TRAC, TRAD, TRAE, TRAI,
TRAR,TRAX, TRAY, TRCX, TRCY, ZERN
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Operands ;=

« MTF data :
GMTA, GMTS, GMTT
MSWA, MSWS, MSWT
MTFA, MTES, MTFT
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Operands ;=

* Encircled energy :
DENC, DENF, GENC, XENC
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Operands ;=

e Constraints on lens data :
COGT, COLT, COVA
CTGT, CTLT, CTVA
CVGT, CVLT, CVVA
DMGT, DMLT, DMVA
ETGT, ETLT, ETVA
MNCA, MNCG, MNCT, MNCV
MNEA, MNEG, MNET > MNPD
MXCA, MXCG, MXCT, MXCV
MXEA, MXEG, MXET > MXSD
TTGT, TTHI, TTLT, TTVA
XNEA, XNET, XNEG, XXEA, XXEG, XXET, ZTHI
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Operands ;=

« Constraints on lens properties :

CVOL, MNDT, MXDT, SAGX, SAGY, TMAS, TOTR,
VOLU
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Operands ;=

e Constraints on parameter data :
PMGT, PMLT, PMVA.

« Constraints on extra data:
XDGT, XDLT, XDVA

e Constraints on glass data:

GCOS, GTCE, INDX, MNAB, MNIN, MNPD, MXAB,
MXIN, MXPD,RGLA
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Operands>7 2

« Constraints on paraxial ray data:

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

e Constraints on real ray data:

CENX, CENY, DXDX, DXDY, DYDX, DYDY, HHCN,
IMAE, OPTH,PLEN, RAED, RAEN, RAGA, RAGB,
RAGC, RAGX, RAGY, RAGZ,RAID, RAIN, RANG,
REAA, REAB, REAC, REAR, REAX, REAY,

REAZ RENA, RENB, RENC, RETX, RETY
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Operands>7 2

« Constraints on element positions:

GLCA, GLCB, GLCC, GLCX, GLCY, GLCZ
e Changing system data:

CONF, IMSF, PRIM, SVIG
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Operands>7 2

General math operands:

ABSO, ACOS, ASIN, ATAN, CONS, COSI, DIFF, DIVI,
EQUA, LOGE,LOGT, MAXX, MINN, OPGT, OPLT,
OPVA, OSUM, PROD, QSUM,SQRT, SUMM, SINE,

TANG
* Multi-configuration (zoom) data:
CONF, MCOL, MCOG, MCOV, ZTHI

2011-1-17 WU 2004 tHEDE BEEMS ((EE) A BR A H] 137



'l

- IMFOTEK

Operands>7 2

e (Gaussian beam data:

GBPD, GBPP, GBPR, GBPS, GBPW; GBSD, GBSP,
GBSR, GBSS, GBSW

« Gradient index control operands:

DLTN, GRMN, GRMX;InGT, InLT, InVA;LPTD
* Foucalt analysis:

FOUC
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Operands;J =

Ghost focus control:

GPIM

Fiber coupling operands:

FICL, FICP, POPD

Relative illumination operand:
RELI

Optimization with ZPL macros:
ZPLM
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Operands>7 2

« Merit function control operands:
BLNK, DMFS, ENDX, GOTO, OFF, SKIN, SKIS, USYM
« Constraints on non-sequential object data:

NPGT, NPLT, NPVA;NPXG, NPXL, NPXV; NPYG,
NPYL, NPYV;NPZG, NPZL, NPZV; NTXG, NTXL,
NTXV;NTYG, NTYL, NTYV; NTZG, NTZL, NTZV

* Non-sequential ray tracing and detector operands:
NSDC, NSDD, NSRA, NSTR
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Operands>7 2

Constraints on construction optics for optically fabricated
holograms:

CMFV

Constraints on optical coatings:

CMGT, CMLT, CMVA, CODA

Physical Optics Propagation(POP) results:
POPD

Tolerance sensitivity data:

TOLR
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Defining complex operands

ZEMAXA IIMFAS i 2 75 2208, P Rl BLE SR 2
PR AT

o R Bmerit functionE AT B BT E X

« JoperandsTF-z)) 2w Fimerit function.
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] MTF A E AL HMTE

MTFEAEZ e HRAIUMUMTRIE , XA DhaeiRom. (H I
INE-¥

o XAEEEdiffraction limitf R4 (W15 2= K TF2—54 KD A
geometricZ£ %4 /) MTF operands: GMTT, GMTSHI GMTA.

o 1 Hsampling KM%, WIMTFEIIR[EIE 40,

o VIR RGN AT TS, AREMSRIREHHITIMTF,

o JAMTRERAEZUN, int IREFERE: int 28730 HXOh L R
()5 Hy M= [AZ (cycle/mm) , G abmes, iz
B 40,
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%fzoomflmul ti—configuration lensesHI{iAL

 Xfmulti-configuration {1t 5 — % [¥)single-configuration lensi1J{)L
R —1EH .
o {EPUALI, PR ARt k.
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.

Optimizationfi# HH &Y

o TEWIFIIAI, TCALIANTRFEIB A MRt % . X ]
P A THE B TE]) . AR 5 BN O AR R K AN AT IR 328

o R P

e Mlsolvef{iFvariables+constraints

o JXW[HEHBE LA PR EL

o RIS S AR A

o ATHIRIRRM: AT ELH YA

o ZRAZHMerit functions: 7Espot radiusFlwavefrontZ [f] A8 e —
T, AIRES AR s A — S AR

s AAELHIAE

o LB R

e HHammer{itt
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1 FH A0 37y )21 1

o IEFFIE I REH, AR5 0 S AR R [ A
o XTHEE/NIIARY, WUHO01 =AM

o XHAEMY CNFR20/E) . FHO0,0.7FI1 =AM

o XFKIIALE7, FHO0, 0.577,0.816F11VY 4411,
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i solve

R Hsolve R Hilin: A —Fp vk eyl A 44
1 FPrE s NS, A5 Emerit function P I AN ERAEEL
2) B —MNEHMARE, HsolveftH,

(IROE
e {Ecurvature - FHMRAELF/# solvefss | F/#Ek EFL ;
o Fthickness MRH solve¥Z 4 S A7 & .

o HPick-Up solvefii A [] [ A Y & 2 TR PR FFIR R
e JPosition solvefz il K,
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JA] fie B PLAL R AR

o ZEMAX[¥]default merit functionfE & H .

o NHENEIE (B 2% 88w EIE) &g, HGQH
Vs

o WMAOGFE ARG AL ATH IR, W ARMS Wavefront (PTV OPD<2
KD ;A IWHARMS Spot Radius;

« HCentroid{E & 5% 5t F Chief ray ZL4f—18, 305 ] LUHAS [R] R4
e Bt T it HEEW— Dot ai R EL .
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TERNTE ML A A

TIRBREMRGINERR, KT RGN 00

o FHRay fan& & EH,

o UK, WIMTFAlencircled energy i ViR RS IR, {HARES
VRRIBLEAR b v DA R 48 B 4

— HAE 7T e e, B AN TR Ak

o WOREMIEERE, B LUIAEpupilTh f 4 Inasphere,binary
optic,gradient index, akelement;

o WIRERIEMGBE, vLEERIICE, 8 L riE;

o WIREMIEMZE, RIHTIEE;

o WIRERIIES M, Petzval, F-theta, th i3 5l 75
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I LB IR AR 45 4

o KL, BTHIIRTTHAR SR T EORK O A A R A5
), P R G @E B9 an 45 i 1R B

A LU i T B R

o J5§E. 1) Milt Laikin:<Lens design>; 2) Warren
Smith:<Modern Lens Design>

« Hi3kJFE: 1) ZEBASE:600% M iit, MCLaikinf<<Lens
design> 13;
2) LensVIEW: KZ160000/™ Y2 i vh & F)
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i FHHammer

o IXEMRAER AR T
o ‘BRI ABAT LA/ B LR
o 1] DL 1k Glass substitutioniZ £ 3 35 1 5 gk ¥ 1t .
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Pick Up#Z:>]—Double—pass system
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Double—pass system

HI¥): 2% > Fl{A<2:Pick up solvelt) T f

BH i‘ﬁ%%Li‘_—/l\@%%, R — NS, AR, HR
WX IER . HARER A

. %ﬁ:mmm,ﬁ#fﬁﬁﬁi-

o« EBEE=10mm, BIHNBK7, NA=0.1, AR
w245 100mm,-100mm, #iEAR &

o IEHB| N BRI ER B 100mm;

o YEN10mm, AL JRYRIEK N0.55 4 m
e« Xfspot radiusuFATHAL: ;

« Hlpick up solvefrFradiif]—2k .
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Step 1: Lens data

INFOTEE INFORMATION SYETEMS CO [NC,

heeps! e inlatek_com.tw

e New>>F] FfLens data editor> >7EOBJFIMAZ [a]4f A5/ ] -
o ‘i Aradius, thickness, glassZ: 4. # & Thicknessf 5 424K
 Semi-Diameter 1% &5 k0.

2

_

.

_'u =10l x|
e
Surf:Type Commemnt dius Tﬁcknes Gﬁss : Semigfianet Conic
0EJ Standard ! Infinitﬂ lmn_nnunn [ [ D_DUDDDN 0.000000
=TO Standard 100. 000000 10.00000 BE7 D.DDDDDD\ 0.000000
z Standard -100. 000000 mu:u.u:u:mnnnl 0.000000 0. 000000
2 Standard Infinity —mn.u:u:uuu:u:u:ul MIEEROR 0.000000 0.000000
4 Standard -100. 000000 —10.000000] BK?’ 0.000000 0.000000
£ Standard 100. 000000 mu:u.u:u:mnnf J 0.000000 0. 000000
M Standard \ Infinit \ / \ / \D.DDDDD 0. 000000
Kl
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#| surface 3 Properties 2 x]

o fEsurface 31¢jstandard|f /& 4k

Tilt/Decenter ] Fhy=ical Optics ] Coating ]
Type l Aperture ] Secattering

VARNY

Surface Type: | Standard

o pEl/cEE, #Hisurface SufaceDLL |

Surface Color: | Drefault Colar

p rope rtyXT‘l‘ —‘[’E‘ *E ’ Surface Opacity: |1EII:I.?3’

Fiawy Colior: | Drefault Colar

: qg‘Make Surface Stopﬁjﬁﬂi .........................................................................................
A, R BE R E . T

I Hide Rays To Thiz Suface
| Do Mot Draw Edges From Thiz Surface

Lef L L Ll L

| Do Mot CDraw This Surface

Freviouz Surface | Mext Surface |

Wi B | ®=m |
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INFOTEK

Step 3:General WH

 System>>General(EiGen T H A~ 4% ), 5 H General ¥ &% THAE;

i) ZEMAX-EE - C:4ZEMAX\SAMPLES" LENS.ZMX

File Editors | System Analysis Tools Reports Ma

Updat Ckrl+L .
NEW| I:”:"3| 5 Cpaate r Hew| I:I|:u3| Saﬁ.f| Sa$| L||:u:I| Fie |"-.-'-.-"a~.=|
Update All Shifk+Ckr|+H
_EIEES. » Zkr|+F
Wavelengths. .. k|44
Mext Configuration  Chrl+4
Last Configuration  Shifk+Cerl+4
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General X H

o EFEAperturelil, ¥ Aperture typeik & 4object space NA, Aperture
value 0.1, JFFfixE -

21
Files ] FHon—Sequential ] Ray Aiming ] Folarization ] Mizc. ]

Title;rHutes ] Tnits ] flass Catalogs ] Em-'ir-:urunent]

fbiject 5 pace [ £ -

Aperture Type:

Aperture Walue:

Apodization Type:

Spadization Facar:

| Telecentric Object Space

AR B | | EB
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e IXKJ, Lens datad[jSemi-Diameterd2 4 & & ETE, H
OBJ—£%[¥)Semi-Diameter{Ji%& 40,

_1o x|
Surf:Type Comment Radius Thickness Glass Seni®Di Coniec ﬂ
0BT Standard Infinity loo. oooooo .ooooo 0. oooooo
STO Standard 100, oooooo 10000000 EBE? 10.1017320 0. oooooo
£ Standard =100, 000000 loo. oooooo 10.378387 0. oooooo
3 Standard Infinity =100 000000 MIRROE 9.662703 0. oooooo J
4 Standard =100 000000 =10, 000000 EBE? 8.943015 0. oooooo
5 Standard loo. oooooo =100, 000000 8.622024 0. oooooo
IMa Standard Infinity \ 1.34716 0. oooooo
-
4] >
N N Ny =
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tep 4:Field pointix &

o System>>Fields (mkFie I A2 44¢40), 5 HiField datati I
o IEFEObject Height ¥y, 7EY-Field+H%iA10.

(" Angle [Deq) (" Parawial Image Height

(+ [bject Heigh " Real Image Height

Use wriend Field Weight WD WDY VDX WOY MAN
V1|0 10 [1.0000  {0.00000 |0.00000 {0.00000 {0.00000 [0.00000

2 | | | | | |
3|
4 |
5 |
6 |
7|
s |
9|
10§
11
12|
| 0k LCancel Saort Help

Set Vig Clr *fig Save Load
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Step 5:WavelengthiX &

L4 System>> Wavelength ( ﬁwav Wavelength Data
T HAT%4), 5 H Wavelength
datafd I .

|
o HLFEOK, HOBIWKERY [
0.55 £ m. Bl I

|

|

Frirnany

F T TR OTF OTy T Ty T TR OTh TG

12 |
Select > | [Fd. C(visible) =l

| oF Cancel Sart
Help Save Load
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Step 0: Layout

o JH i Analysis>>Layout(kLay,L3d T. L3240 & F RS AN E
¥

Window  Help
Chrl+L
Shift+Ckrl+L
ChElHE
ShifE-+CEr 4k

Analysis Tools Reports Macros  Extensions

Fans

Spok Diagrarms
MTF

PSF

W awefront
Surface

RMS

Encircled Energy
Ilurmination
Image Analysis
Biocular Analysis
Miscellaneous
aberration Coefficients
Zalculations
aradient Index
IInivversal Plok
Folarization
_oakings
Phesical Qptics

b . A S . . A . . . . R . . . . . .
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2D Layout AHShaded Model

£l =10 x| |3 =10l x|

TTTTTT

EMG HRS MO TITLE.
FEL HRAY 3 Zmi=
TOTAL LEWGTH! 21d,.08HEE HH

2D Lavout 3D Layout
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Step 7: W EAZEAMPick Up
o JEfRALIEREH, FEEDradiusFithicknessti B oA

e &y I {¥isurface 4,55surface2, 1114 — &k, FE X surface 4,5
HPick Up solve.

s2urf: Type Comment Padius Thickness Glass Seni-Diameter

mI=h) Standard Infinity loo_oooooofw 1o oooooo
1 Standard 100 0a0oooo|w 1o 0ooooo|w EE? Z0._ 829580

z Zrandard -lo0._00oooo|vw loo.ooooao Z0_.806531
ETO Etandard Infinity =1l00. 00000 MIBROR 9._8337489
4 Standard =100 ooooooge —lo_ooooog| P BRTE) 19 71ze08
k Standard lIIIIZI.I:IIIIIZII:II:IEIIP -lo0_0o0ooog| P 19 877533
THa Srandard Infinitqu k 1z.01821k%
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Step 8:Merit Functionix &

« Editors>>Merit function, 3t Merit function editor %} {5 {E,
o MTools>>Default Merit function 1 - Default Merit function

$] Merit Fur-"iun caicor: +.*1 1184E-00 - 10| x|

Lpdate

A | 2
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Default Merit functionix B

WAt B B A spot radius, BRI 55 K JE Sk 20mm

Default Merit Function

Optimization Function and B eference

{' | Centroid j

Pupil Integration Methad

{+ [auzzian Quadrature (" Rectangular Array

Rings: 3 -
Arrg: g - [
Thicknesz Boundam Yalyes

Iv¥ Glass  Mir: |0 @ ge: |0
[ A Mir: b ax; Edge;

[ Aszzume Axial Symmmetoy Start & |1
[ Ignore Lateral Colar Fielative = wigt:

Overal wWieight: |1.0000
ok | Eancel| Save | Load | Rezet | Help |
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tep 9:0ptimization

e Tools>>Optimization(a T 24~ ¥)Opti4ll), H AL Iz IT X
HE, BEHrautomaticH) 7 RSATIAL . AERATIC L IZ H )T FEH,
MFIFEAEDR/N, B2 N i) Be i) 2N+ e 4H

¥} optimization =100 =i

Weighted Targets: 20

Lagrange Targets: 0

b Cucles Yariables: 4

10 Cycles Initial MF: 0.0441711842
A0 Cycles Current MF:  0.044111342
Inf. Cycles Statuz: |dle

E secution Time:

Exit # CPU's: |1 '-'| | Auta Update
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At JGiLens data

o FAMEFEF, WENTERSE SR, #idff A Pick Up
solve, ffifffidisurface 4,5/¢jradiusfithicknesspfisurface 1,2—i 4%,

Burf: Type Commernt Badins Thickness Glass Beni-Diameter
0BT Standard erTwiry 191.’5?9(43 v 10. 000000
1 gtandard 1?.5514% v ﬁu.uunn\z 7 EK7 ZZ.076520
z Standard —[24_2?55511? ’nn_nunnc‘l 27.447429
5TO Standard Infinityl —inn.nunnnl} r MIEROR 16. 379461
4 Standard Y24 27566 P Yz0. 00001 P EE7| D 27 . 647468
5 standard X7 cclagf | T -1z 549743 [ F 2Z.2EEE55

IMA Standard Masipfy N_ 10.1207289

m
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ft4tJe fiLayout

e BRI, RERRERE L, IF HAG R Mspot size.

_I_I- i ﬂ
pdate Setkings Print  indow Zoom

LAYOUT

LENS HAS WO TITLE.
FEI MAY = Z@R3
TOTAL LEMETH: 273.EY37E MM

CiAIEIMERTE FHD SETTIHGS STEVE, M "FILOF, 2K
COMFTIZURATION 1 DOF 1
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X R &453L (Doublet) 1442
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Bl ¥ U 2Bk

MU B Sk A2 AN EE R U 25 3 -

o JUPITA I EA SR G ERE, Hh—HIEE R H R
9, TOESH KA,

o GEITIEMIERE, WCURSIERKZE . HE A s,

o HEWTE, AT LUH DR RLIE B 4 RO WU A B B AT B ik

Pt RN LY AR SV EEP

o 34T,

o 3INEJEAH,

o 2FPIES TR AV -number,

o JEREMIALE.
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« HF, d,C}X
e EPD=50mm
e F/8

e FOV=10J

o I/PMIBSGIPOERE Amm,  mORH 0 RS A 18mm
o G IERbRIE
o WEEEERIIIE
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. EMNRBINFLE

o JEXMIHAPA(E3)

o B X IEMMITHEL

o HHNF/H# solve

o ABUEHIGE BN T M R KCA PR BKTHIF2
o FEVAHMLREL, HRMS spot radiustiit

o BN FLIR AT

o it BE
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H—: ZRSGGeneral datalk B

o EF“Gen Fi4ll, FEaperture typerf ik £Entrance pupil diameter,

Aperture value 450,
2|

Files ] Hon—Sequential ] Folarization ] RBay Mming ] Mizec. ]
hperture lTitlean:-tes ] Inits ] Glazz Catalogs ] Emrirn:-runent]

Aperture Type: Entrance Pupll Diame ﬂ
Aperture YWalue: 1]

Apodization Type: | Mane ﬂ

Apodization Factar: |

[ Telecentric Object Space

W R | mAe | s |
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0 AR KT R E

o A“Fie” fl“Wav {4,
o MIHM A0, 7, 10=4
o WK HBEE] WS,

Usze Wavelength [microns] Weight Prirnary (¢ Angle [Deg) € Paravial Image Heiht
% ~ " Ohject Height — " Real Image Height
Use *Field -Field Weight  ¥D¥ VDY W WY WM
™ fe
V1 o o [1.0000 | |0.00000 [0.00000 |0.00000 (000000 |0.00000
v . V2 o |7 [1.0000 | |0.00000 [0.00000 |0.00000 (000000 |0.00000
L - V3 o P [1.0000 | |0.00000 [0.00000 |0.00000 (000000 |0.00000
B - | | | | | | | |
L - s | | | | | | | |
™ e e | | | | | | | |
l_ . r7 | | [ [ | | | |
» r e | | | | | | | |
r r s | | | | | | | |
E ~ 10| | | | | | | |
- = | | | | | | | |
— 12| | | | | | | |
J |F' d. C [Visible] ﬂ | Ok LCancel Sort Help
k. Cancel Sort St Wig Ch ¥ig Save Load

Help Save Load
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2V . surface data

mnd

o 6N, HLFEOD], Stop,3 lensFlimage surface.
o AT,

B T A BK7, 5 A K ATF2.

#Lens Data Editor
Edit Solves Options  Help
tarf:Type Commemnt Badinas Thickness=s Glass Semi-Diameter Conic
1) =) Standard Infinity Infinity 0. 00000000000 O.oo0o0000o0ao0
5TO Standard Infinity 0_0oooooooooo z&_ 0000000000 O.oo0o0000o0ao0
z Standard Infinity O_ooooooooaoon BET7 5. o0ooooooon O_gooooooaooon
] Standard Infinity 0. 00000000000 g Z5._ 0000000000 0.00000000000
4 Standard Infinity 0_0oooooooooo z&_ 0000000000 O.oo0o0000o0ao0
Ima Standard Infinity 5. o0ooooooon O_gooooooaooon
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F=UU2: NFE/#75NSolve

G2 F 4 curvature |, 3 nsolve:
o fisurface 4fradiust= I i 478,
o EPEFMH#solve type, HiAFAE NS,
o ZEMAX<Zs H 3 IXAN ) Hh % A2 1 {E

Curvature solve on su P
Solve T-I’IpE: r Surf: Type Comment Fadins
F - |E 0BT Standard Infinity
&TO Standard Infinity
| z Standard Infinitsy
| o Standard Infinity
El Standard -Z_.480161E+00Z| F
OF. LCancel | TMA Standard Infinity
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$i b FENLIAPREL

« FTJFEditor>>Merit Function,

Default Merit Function

e j:T 3:|: Defau It m e r It fu n Cti O n Xj‘ _‘[’E‘ ﬂ:f: ) Optimization Function and B eference

EBERMS spot radiusf h ik Fiege, 0 o Qoo 3 Jomwes 2

Pupil Integration bethad

jJD )\mgi{ Q/\j E'i‘ %/ft': {+ Gaussian Huadrature ™ Rectangular Amay
— I o
Rings: m I—_|
Arma: m B

Thickness Boundary Yalues

@S h-'lin:|4 Ma:-::|18 Edge:D

[ Air Mir | Max | Edage: |
[v Azzume Axial Symmmetmy Start AL |1
[ Ignore Lateral Color Fielative &= wigt:

Owverall wWeight: |1.0000
ok | Eancel| Save | Load | Reset | Help |
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giN: WEAREIFL

o PitbitE.
o #EHL2D layoutfliray faniii T

Sur f:Type Comment Radius Thickness Glass Semi-Diasneter Conic
oBJ Standard Infinity Infinity Infinity 0. gogoo0o
STO Standard Infinity 1.3911977E+002| W £5.0000000000 0. 0000000

b4 Standard 4 756E110E+003 | W 12 00105601594 (W BE7 49_E76lZ6EE62 0. 0000000

2 Standard —87_.9077569Z21 |V 17_59933980826( W FZ ED_DZ231533378 0. 0000000

4 Standard —-1.316681E+00Z|F| 3.9330831E+00Z|V 53.35614zZ5012 0. 0000000
Ima Standard Infinity 6D _TFZETT7I04536 0. ooooood
~loix| ~loix|

Update Settings  Print Zoom

| PR

| P

i 4 ;ﬁ N ;
CATOUT TRANEVEREE RAY FAN FLOT
. LEMS _HAS_WO_TITLE.

BN TLC 21 ea HON JUL 21 20E82

TOTAL LENCTH:  E7E,@2978 MH MRXIMUM SCALE: ¢ SEO.EA0 HICRONS.
I 8,45k 0,656 |
C O IEHRNSAMPLESWLENS , THY — C W TEHRNCSANPLEE W LEME  IHX
CONFIGURATION 1 OF 1 SURFACE! IMAGE COMFIGURATION L OF 1
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FHt:

o MPERECZAE T 7 MIESERCARIE? W2 EENBRE? Joks
IE AR/ KNS

o AW

« (OATELTHaECENHME

o (2B DU R BON B (B AT EEBT AR IE

o Q)RIEEEH EIFREBIN T AR, XTIARINGE

o (D)L RMFIA

o (5)AILURistop &G 7 WA ), DL/ [m) (5 2
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FH)\D: BHKTT

o KR MBERSLS), W LLKRN A ZERRG, (HEIANT L BHE,
B 4E Fspot radiusi4 K.

_pu:late Settings  Prink '-.-'u'lndn:nw Text  Zoaom

=10l x|

[

O&T Ld.BE ORG

L

LATOUT

TRAMEMEREE RAY FAW PLOT

LEMZ HAS MO_TITLE,
MO TUL 21 2863
TOTAL LENCTH! UYE,J@3I3E HM

MOW TUL 21 2032

C 1" ZEMANSAMPLESLENS , THX
COMFIGURATION 1 OF 1 SURFACE! IMAGE

LEMS_HAS _NO_TITLE.
MAXIMUM ECALE! + SO00. MO HICFOMS.
B.4560 o=t

C W IEMACWEANPLEE W LEE , INK
COMFIGURATION | OF 1
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\)

O T

o 1M

o (V)M PRRRBHIEFLE, HAMZAS Gt ZER,

o (2)JCAEIRIALE R T I B O B ZE R BURAN AE KHEAR,

o QVMAERERIMFMALNKN, Finl&FUALMA RN T,

o (AFBEERIEAGEL: BRZE. Bz 2z,

o ROEBKZEMIAIREIMZE: (1)39 hNconic constant; (2)34 & H%

o RIEAZEMWREIMNE: O)B3EE, EAEXEITEIA KR H
BT H B o
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BEAT BIBEACAL,

o A FANBIEA G

« BK7 & SF1

« BK7 & SF2

« BK7 & SF5

o BUHE HENBIEHATIAN . AL IRE:

o (V)HEZEWMANILPAEG, BT,

o (QXHLE IS TR S HuH AT ---“model”glass, — A
A H

o (3):KH“substitute” K] 7 VEAAL . KTy B, HEFEATH .
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Glass substitution /iy

o XMTIETZAL) . WAlEE., ‘B A LLHglobal optimization&ik,
Al L hammerRiv, k21 514 35

° ﬁéﬁéz
o (L) HTA BRI U B “substitute”solve, fESchott/A &) [ IEFS, SR)5ia
fThammer,

* (QUABK7/SF5TF4fi. W fitx{3FIBAKL/SFL i e 44,

o QB)VEEILBIB I A : B ehr e 3 L, AGLA, BAK1L
({18 1.67,SFLf() K2.25, 455 m L,
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Glass substitution [l

o WIRWAHMRS, S Hx P amFEgss. o COH o5k,
HAEZEMAX M TE € 1) H 53¢ B FE I8 -

o (D)fEsolved di5 & BIBFERIA TR, ASE I A] LAFS & AR i %,

o (QMIGCOSERAFZL, 4l 3 5 AL BleAs,

o (A)ELTEHIE H kP ik Frexclude ZIEME, HEFR AR E AR,

o (YL EREAEEER I EE . Py eifl gL,

« (5)HTools>>glass substitute template. 1] LA R & A4 4R AH X5t Rl A il
H eV 2R, B TEA T RS, HAeH Tglobal
optimization

o DLETFVART AR AE ]
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i

N —

o TR e B BN IL 2 R
o XTEFFLERAEZL, W LLHsolveftEs,
o EEAFRIMIIES MG T, & n] LUE ph R 3480 RIS IEERZE
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Tolerancing

2011-1-17 WU 2004 tHEDE BEEMS ((EE) A BR A H] 186



k -J-_ INFOTEE INFORMATION SYETEMS CO [NC,
b \- hierpcy A infolek_com. e

Pl

S INFOTEK

Tolerancinghiik

NPT K RS S P g HH R

B ARG R G T AT R =0 A SR 58 M. 7 A IE
RZE IV 2 N BEWE i 2 2K 5

N BT RO B SR e o EOR B, NIz RES IE
K, IR R BT K

NEIWER SN RBEEGIA DA RET L, BRAAL
o7 o1 5 i 2 YO T P RO BRR o gl A B AL 1A T SR A
T, RETENEAVFNERREZEZLZ D,
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ﬁf@%ﬁﬁ%%‘é%fﬁ

Errors in fabrication
e Errors in materials
e Errors in assembly
e Errors due to environment
» Residual design errors
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Fabrication Errors

i3 7 TR e 22 R 4

o Y1245 1% 2 (radius of curvature)

o JEJEAIRZ (element thickness)

o [HJEiRZ (surface shape)

o AL P O I Z (center offset)
o T RIEGILE ARBRTIN R E R 2

2011-1-17 WU 2004 tHEDE BEEMS ((EE) A BR A H] 189



INFOTEE INFORMATION SYSTEMS COL INC.
heeps! e inlatek_com.tw

Pl

- IMFOTEK

Material Errors

FRR R ZE A

o i HRWIRE R IRE

o HrHIERIYLIMEIRZ (homogeneity)
o M5 F oA R 2 (distribution)

e Abbe % (dispersion)
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Assembly Errors

Bl iR 2= ARG (Element error)

o JTEEXIHUMEN (X, Y) M2z
o JTCHEEZHN LRI E A 2=

o JUAFRIHES ) 2

o JLIER O CHIMBURE I 22
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Environment Errors

TR BN, WA, ke
TGRS 1)K G

A ST 5S 2R 5

Jis SRR JSE 0 37 55 23R 1) 5% Wi

o RGUZYRBII LI
o HUB T AN
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Design Error

o HORU, JEFEARGHA R RIRE (HIMF20)

o woriRZE B ARG AN

o B GIRDIAGE BTHEOK, XA REE A B TR A,
18 HH R Y AR ST BE 8 T A2 156 T 245K
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Error Budget

N T LG R nl Re iR 2= R =X KRG R 2. m] LA
PR BT AE — 5 B BRVE FBl A TR She ic Ja 1 Sk 1 e
LIRS, ot E L

o MEFESEMTERETRTR (MF)

o MR R N A ZEIKT

o UWEPAAREN A ZRW, WP 2D FREC S

o IRENARETRER. BIEBRTE. HliE. RECAEEY, &
BN - FN(EE
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e Operand Commercial  Precision High Precision
 Wavefront error 025 RMS 0.1ARMS <0.07A RMS
. 2\ P-V 05A PV <0251 P-V
e Thickness 0.1mm 0.05mm 0.005mm

e Radius 0.5% 0.1% 0.02%

e [Index 0.001 0.0002 0.00001

o Surface Decenter 0.1mm 0.01lmm 0.001mm

o Surface Tilt 1 arc min 30 arc sec 3 arc sec

e Sphericity 2 fringes 0.5fringes 0.1 fringes

e lrregularity 1 fringe 0.25 fringe < 0.1 fringe
e Aspherics 1% 0.5% 0.1%

e Element Tilt 5 arc min 3 arc min 1 arc min

e Element Decenter 0.254mm 0.0254mm 0.005mm
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Basic procedure

XK AT A Z 0 M SR A D B h

1) & & AN 2. — M if default tolerance 45, ] LALE
Tolerance Data Editor & X FE 24

2)1& tfrdefault tolerances or add new ones, Ui & &R 4i 55K

3) ¥4 icompensators, ¥ & compensators R FHIVEE . B IR
BFL, H'Efjitfimage plane tilt. compensators )% & A A B -

4) A E IFRE, 5 RMS spot radius, wavefront error, MTF, or
boresight errords:. FH H x& X merit functionid 1] L X & 2= rbR
¢ B4 T R R A
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Basic procedure

o b)) kPRI, sensitivity or inverse sensitivity .

o 6) AT AEIT

o ) BENESNEYE, HEAEWE, WHRFE, &n] LLFE Rt
1T 7
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B L

o Sensitivity Analysis:45 & A%, THE SV AR AR L. AT R
LS 11D S O VU7 S IR VAR i o = A

* Inverse Sensitivity: 25 € SRVFINTPOT pn ARG H, THAE & A%
= INA R AR DU~ B 037 A0 2544 1~ 34E,  BUREAS 4 4 B
MY B RE

« Monte Carlo : Monte Carlofj E. 2PVl A Z K AR 5Z . A LA
B10Ai, IESSAMAY L4 Cuniform, normal, parabolic, or
user defined) HIGETH 7% AR B = A W vt

SN ERVESL, %% compensator B, HMF& /).
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Defining default tolerances

o Editors>>Tolerance Data Editor>>Tools>> Default Tolerances

Default Tolerances

Element ToMgances

v Hadiuz o Millirmet s |EI.2EIEIEIEIEI
{ " Fringes: |'I.I:IEIEIEIEIEI
W Thickndss  Millimeters: |I].2I]I]I]DD

0. 200000
0. 200000
0. 200000

v Decenfer s Milimeters: |I].2I]I]I]DD W[ Decenter ¥

v Decedery  Milimeters: |I].2I]I]I]DD

v Tilt[TIR]= f* Milimeters: | |0.200000

Ii
(" Degees: |I].2I]I]I]DD

Decenter v

Tilk = Degrees:

W Tit(TR)Y & Milimeters: § 0200000 ¥ Degrees: 0200000
(" Degees: 0.200000

W S+&lfeg  Fringes: 0.200000

[ Zemnln Ii

v Index M

¥ Abbe 0500000

Iv Use Focus Comp

ak. | Eancel| Save | Load | Bezet | Help |
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Surface tolerances

« Radius: #.47 4 lens units &% fringes of power ( at the test wavelength)
(FHTWAVE ) . & H1i&EH 11 optical power i, A5 il 4t
559 %M [H] fr) dummy surfaces. 4 5 1 A plano, MIJSERA4 1) 2 22 B
fe hfringes.

e Thickness:fi & J5 & A% 5 H 5 misurface A5 elementdZ2 il fE T

 Decenter X/Y: 47 A lens units, *FEAAN I THE .

o S+ A lrreg: X BE AR AESS R [ 45 18 BRZE R EUAN I8 2 1

o Zern Irreg: X R FRAESR Y TR FE & Zernike AN K

e Index: HITINDZR /T8 F AR

 Abbe: I TABBZ* 7~ Abbe numberfj2z4k. .
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Element tolerances

 Decenter X/Y:3X[lens groupft) A Z= 5041,  H#.47 A lens units,
 Tilt X/Y: Xflens groupHisurface, HAZ AR . FHTETX HITETY.
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Tolerance Operands
o LIHANFBEH R, fn: Tolerance Radius FITRAD. &N %

PAEEC A — B/ MIE AN, S TERAEZRR. ] Llhd
commentXyf ‘& A TVERE
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SURFACE TOLERANCE OPERANDS

NEDPNMEREY, TEFZIE NS

e TRAD, TCUR, TFRN: Zx<-J-surface powerf 2 7

o TTHI: thicknessEkspacingi] 2 %

e TCON: conicffJ/Z

« TSDX, TSDY: Surface decenters(lens units) ]2 2=

e« TSTX, TSTY: surface tilts(degrees)ffj A\ %

« TIRX, TIRY: Standard surface tilt (TIR)(lens units) 2 2
« TIRR: Standard surface irregularity(wave)[’] 2 %

e« TEXI, TEZI: surface irregularity(FZernikesZ i ={) ) /A %=
« TIND, TABB: index, Abbe number] A %

« TPAR, TEDV: paramtersilextra data valueft] A %

e TCMU:coating multiplerft) A %
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TOLERANCE OPERANDS

Element Tolerance
e TEDX, TEDY: element decentersi# 27,
e TETX, TETY, TETZ: element tilts[f] A %,

User Defined Tolerance

INFOTER INFORMATION SYSTEMS CO, INC.
N

heeps! rwwainlatek_com

e TUDX, TUDY, TUTX, TUTY, TUTZ: H i€ Xcoord breaks

Non-Sequential Component Tolerances

e TNPS:NSC object positionf] A %

« TNPA: NSC object parameterf) A % .
Multi-Configuration Value Tolerances

« TMCO: multi-configuration editor valuefrJ A %,
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Defining compensators

o BGHEMEIMREELA L, E2— MRS, HRIGHEE
fth ZE R R 2=

 Hcompensator ] LR R HITEORR A ZE 11K, 648 I i $ Use Focus
Comp, FJm R fE A #ME

o HLLHEXIRZ A (LA Fthicknesses (most commonly used),
curvature, conic constants, any parameter or extra data value, &Y,
Multi-configuration operands.

o ki, Fffjcompensators%, WIAZEFRY, (HEAH RGH Y.

» Jfi5compensators H{COMP, CPAR, CEDV, CMCOK € X, 7iEH
FZEMAXIE 5 9nfE (tolerance script)
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Tolerance control operands
INZERS HIBRVE R Sl 72 X compensators, {47 F [a) 45 5, 8 X

statistical properties#1 4 fringe tolerances x& X test wavelength.
« CEDV: *¥extradata valueiE X kcompensators
« CMCO: *#imulti-configuration operand valuexg X compensators

« COMP: 1ix'Ecompensator, Code=0,1,247 %)% 7~ thickness,
curvature,conic

 CPAR: ik & parameter JJcompensator

o SAVE: {rRA7F KPP AT—47H i¥tolerance
« SEED: JyMonte CarloZ) #7774 BEALER

e STAT: AMonte Carlo3#rid 3/ A5

o TWAV: WERKPH K,
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B#iTtolerance analysis

* Tools>>Tolerancing>>Tolerancing

#} Tolerancing

Ireverze Limit

bl ode:

# Monte Carlo Runs: 20

Criteria: |HMS Spot Radiuz j
Sampling: | 3 j
Comp: | Optimize &1 =l
Fields: | Uszer Defined j
Script: | J

[ Show Descriptions

| Show Compensators

Hormal j

Statighics:

Status: [dle

=101 x|

Linit; 7|jo.0o0o0o

Save Monte Carlo Buns: |0

FMTF Frequency: |
Config 1171 =~
Cycles: |.-'1'-.ut|:| j

[ Separate Fieldz/Configs

| Force Bay Aiming O

[ Oweray MC Graphics
[ Hide Al But \Worst
Show Worsk: 10 ﬂ

Save | Load | Hezet |
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Mode

o Sensitivity: T &5~ ZWim GO0 PP AR R =
o Inverse Limit: TS PP ARAEARAL =N TR EEN A % FrfERAR

A AE FHLimitE X o
e Inverse Increment: IS bR AR A=A B Increment 5@ SCARL I 1 2
=,

o Skip Sensitivity: #£17 Monte Carlo 43 #7.
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LimitflIncrement

 Limit: HInverse Limiti}, FHE PP FRAERI TR o 5] 4, pn v 2
RMS Spot Radius, & SthrFRFIRMS20.035, #1Limiti & A
0.050, M ZEMAX i 5-RMS=0.050kF 4 — ™ > 22 K] e K AN e/ ME
EABRFRAE AT DL A Limitidn B2 St A k.

e Increment: fInverse Increments, F2k & AT bR )6 &
Increment 24 IE, Ros RGETERE b FES

e # Monte Carlo Runs: & X iz & 1) J& 140
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Criteria

PEUT R AET 615 L -

RMS spot size (radius, x2y): & T AEIT AT 5 BR 1 R S8 (5B
RMS wavefront: i& T {7 Ak B 11 R (IR TR) .
Merit Function: i& & J-user-defined tolerancing criteria.

Geometric or Diffraction MTF (average, tangential, or sagittal):i& &+
g EMTFR RS OFHE &) « WRRSIMOPDAKN, TG
I SATIMTE,  Jt LA I iz 25 A Il

Boresight error: i ix 7= &l LA F &z m iz . H
BSER operandZ7~. M H Fradially symmetrici 4t. User
Script:macro-like command file,
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Tolerancing

e MTF Frequency:MTFHIHIK . 47 line/mm.

o Sampling:ix BB FELETIEH .

e Config:multi-configuration lenses’ Z= 3 ¥t

o Comp: ¥l PP4ticompensators. “Optimize All”
DA D Beffl 22 BT A 2 X ¥ compensators|i & 141 .
“Paraxial Focus” - F T~ il J5 17 1 4 compensator [#) {55
LA
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Fields

o LERIEENZEHT merit functioni, 53R B (IR R E -

e Y-Symmetric: SR TEENITIR RGE. et E BRI, RiGE XY
J5 T\ _Ef+1.0, +0.7,0.0, -0.7, F1-1.08%3% .

o XY-Symmetric: 9N SANY I INA N XY -1.0, -0.7,
+0.7,f1+1.0,

e User Defined: H & X I E#M % . A vignetting factors, 7317 2 45
148 fi Ftolerance scripts, AEHEf 0PRSS, H € AL FAE
LLE R 0], PR —T .
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« Separate Fields/Configs: .0 o1 5 43 45 14 IR I3 AR 2 IR PP A At
AW EATT A 2 ME

e Script: User script 30 f4:44

 Force Ray Aiming On: T4 5 K5, {HEE 1,

» Show Compensators: ¥] E[lcompensator values.

o Statistics: /EMonte Carlo 73 #7H], #EFE Gaussian “normal” 437 ,
“uniform”, or “parabolic” 431 .
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Summary

o NESNREFFARE R, e k. A AZEN, ZEMAXA
FIAEAT R FhEE A 5. RIS W R SN R 2 R Ge Al vl LA
20 AR B 1) 4

o PUARZERTRANEIRNERE, FrilZEMAX ABRIIESE 42 1E
fffi, BT ELBcvt & 2 X R TR
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INE iR Y

o FTIFZEMAX ffiDouble Gauss.zmx’5isk, 2 il F — R =404
ST

« (1)HSensitivityf2 3o & AN T # B AR A 2 80.2mmif,  RMS
Spot Radius 484k, ¥z [

o (2)HInverse limitdi X 73 HTRMS Spot Radius 48, 2NSH 2
LR PRAE
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COORDINATE BREAKS
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Local vs. Global coordinates

1EZEMAX ] Lens Data Editort?, EllSequential 37 i, N1 5 -

« M HLocal coordinates;

o REAN AL BEAR Wz T7 R B (Hfithickness) & X1

o JREFZEMAXRENS VI SATAn 1R H e [ ¥ global coordinates, {H T
1 1] #F 2 H local coordinate e X 1

££Non-sequential EditorH:
« A Kobjectsit 7Eglobal coordinaterh i &,
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M4 F=COORDINATE BREAKS

« COORDINATE BREAKS (CB) &AMk Eflim, e X
— AT AR R, BAIA PR R, € SR HIDGH.
® CB%6/|\§EE§:
(1)Decenter X
(2)Decenter Y
(3)Tilt about X
(4)Tilt about Y
(5)Tilt about Z
(6)The order flag

47 it Decenter FITilt /2 4% E 1 O M E 2R34T, G0 R flag 2
0%, NP AH 5
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Decenter

« fTJHfile :cooke.zmx, i€ 0 i fn — MR BALEY Uy W& 2mm.
o fEnE:

(1) fEsurface SHITIHA M, Hsurface type 4coord break;
(2) fEdecenter Y4 A2;

(3) frsurface 7HITAIHHA—Mfl, Hsurface type Acoord break;
(4) frdecenter Y-H#i N\ —2,

. #i2->coord break e 5% 1 3E B i 11 3R Fe 0] )H 2 R A .
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Before and After decenter

o WIS ET S FR 53D layout& .

£1 =10 x] g =101 x|

a0 LAYoOUT 40 LAYOUT

A SIMPLE EEII:IKE TRIFLET. A SIMFPLE EEII:IKE TRIFLET.
TUE HMAYT =ZB =B TUE HMAYT ZB ZB

S S T RETE T N B AR G ST RS N B AR
e Ore COMFTCURATION 1 DFE i er COMFTCURATION 1 DFE i
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Tilts

 FIJTfile :cooke.zmx, fi € EA e e — A5 iR

o LR

(L) £ EABIFr 3L, Sefrdecenter4= i B o4 0;
(2) fEsurface 5 I #4tilt about x5 & A +10 CFLL )

(3) “frsurface 8 [ ¥ftilt about x ik & Aypick up (from surface:5;scale
factor:-1) AR [ R +F EHOL.

(4) fEsurface 8 I Kithicknessix & “Aymarginal ray height DL IR F7 44 I 7E
fm b
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After Tilt
o REBIHMRL, (FZRIHREAD],

#) 2: 30 Layout 2 = 37.9 -0 x|

Update Setktings  Print  indow Zoom

é e

30 LATAUT

A _2IHFLE [OJEE TRIFLET.
MED HAY Z1 Za@s

£ REFDEIF LT TR % EE ALK
COMFTELURATIAON 1 OF i
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Tilts and Decenters

o EIHIHIT 2 gl ) Tiltse Decenters. 21 5 [m] AR A7 AR sl 23 1R
BoR, ETFEEE NI

o CBYEHNAZ MR, B LI LA M a4 ikl . AR 4r
CB, nJ MR AR 1B A1 ) B

o A% IN T ETE R LA

(1) £ ECBIF, ZEFZRE,

(2) Xt HICBR & M pick up, 3XAE ] LAYsD i AT RJ BE AU A5 1%

(3) G [E A TiltADecenter, ] L order flag# iy,

(4) R BECATIAL SRR 5 M R A AR R, EERERT 5 1224k
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Multi—-Configuration
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Introduction

« fI4&Multi-configurations 24t ? & H 18 LA _F 1) 45 fa A1) &
g, W2 EmEE G TE DS HAR FE

o FHik:

(1) #itzoom lenses: JCIF AT B AN

(2) Athermalized lenses: ¥, & Fil [ 5 AN ] ;

(3) ZICHERE: BHEEY]. FA L5

(4) i & %:: polygon scanner;

(5) switchable component&%:: JEIELANFE RS
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Multi—configuration samples

%) o =] M # ) 3: 30 Layout 2 - 10| x|

Print  Window Zoom

e

SEESEET

-l_l'r
=0 LAYIUT =0 LAvauT
Za0H LEME, Z29-FHMA, EMBODIHENT 4, 4YSdeeal LEEE CTL-A TJ _CHAMGE 2C0AM AMELE
THU OEC L] Zdes3 THU OEC L1 2ap3
=0O00H LEHS X SCAMMING MIFROR . ZHx
COMFIGURATIOM I ALL 3 CORFIGURATION ) ALL 5

Z00N LENS SCANNMING MIRROR
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Multi-configurationsH]Eir

o S H B TN — NG R 88— basic configuration o fx IH5G
ST B AR5

o EFEditors>>Multi-Configuration, HIIMCE, FHMCHEAFEEE:
S B

HE ZEMAX-EE - (W ZEMAX SAMPLES \LENS
File | Editors Swstem Analysis Tools  Rel

M e Lens Data
Merit Function

Mulki-Configuration

Tolerance Data
Extra Dakta Fia

ndo
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Multi—Configuration Editor

#EEdit ] LLX) configFloperand %5 H #E4T 3495, 22" operand
IR, FEtypet EXEL, mt47EMulti-config operands i ifi £
AR VRS 2R

#) | Multi-Configuration Editor =10] ]

Edit Solves Tools Help

deotiwe @ 1,3 Comfig 1* Config £ Config 2 i‘

l: APEDR Dm . 200000 Fos00aon

£: THIC g 2.480000 LR s M iti-Config Dperand 1

3: THIC 1kt 4 423706 Zl_Zlaoac Operand Type:  [MOFF | Mot Used

C5P1
CEp2 Mat zed

CwWiGT
EDVA Mot Uzed

L | | | jufs [ELTE S Help |
FLw'T

AN
W
Yy
P
WDy
GCRS
GLSS «
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Multi—-configurationsH{Lik

(1) multi-configuration dataf#J LAt AN 1l A & —FE . SEH
“Default Merit Function” 27 LAL A2, ZEMAXZ B BI{E & 45

R I MAPLAL R EL EMCE T UL ERAE BN 2 1

(2) HICONF#AFHUE X5 ml LAZE AR I 4544 2 XA R A AE B
B ABA R S5 R DE A B U 20 73 T T CONF RIE [ 4544 = 4
N BCE RS A A eI T e
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i Dle—Configuration merit
functions

« CONF1

» User operands for configuration 1...

e Default operands for configuration 1...
e CONF 2:

« User operands for configuration 2...

» Default operands for configuration 2...
« CONF 3:

e ...efc.
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i Dle—Configuration merit

functions
« CONF1
» User operands for configuration 1...
« CONF2
» User operands for configuration 2...
« CONF3
» User operands for configuration 3...
e etc...
« DMFS
« CONF1
« Default operands for configuration 1...
« CONF2
» Default operands for configuration 3...
« CONF3
« Default operands for configuration 3...
e etc...
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Note

o FEIL TEREMRELLE, B EDMFSEAELOCEL, H A
WA ERA S E R

o M AEmulticonfiguration AR ML M RE L B, T
DR K AR
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SN0 R 45 (Beam splitter) .
=g, srnlidsr A6k

~ INFOTEK

Multi-configuration)V

Fmulti-configurationff) J5 7%

INFOTEE INFORMATION SYETEMS CO [NC,

gy

"wwnacinlatek_com.tw

Jfl1: Beam Splitter

F IR gFvBmulti-configurations

FROASE AT A

7 —/>Beamsplitter, K 5 5 %

F20mm, JGEE20mm, 4B T s

a0 LAYOUT

LENS HAS MO TITLE,
THU THWN < Z8B3

INFOTEK

CHILHENHT A NI TR, () OE S TITER
COMFIGURATION: HALL 3
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(1) AWEHEAE M50, M0, WAE sk, W] Wt

* {ELDERSCHEEN. =AM, RN Z 8 EE = A50, 41 HE A
50, aperture type B AFEIE, KTE&A50; B A
Bk7, i —ANHIAIH B AMIRROR;

« {EMIRRORFH Il—~Coord Break[f /&, 1% AN e A5
AL 1) )5 18—~ Coord Break]fi /&, A J 1 (10 1] 4 F145 %

 RCoord Break i [ Fr) iE 25 B SOl 05, A S T ) T A £ AR Y
AR
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(2) F7JFEditors—Multi-Configuration, HHIIMCE® 1, #n—4>
Configuration, @ A JL-{~operands;

(3) Hpar3¥=iilsurface 35 EdL 15 0L Ce¥s f i H45 R 5 A 0
FE) ; FTHICE Hlsurface 2, SAITIER (K55 NIE) ;
HGLSS¥fsurface 44% ABK7;

(4) $177F3D Layout, #%setting, ik - ANEiKJFEIFEsHHK, @l
DL 2 B 210 45 2R
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Multi-configurationV FH#12: ZOOM LENS

 Multi-configurations i H B DI RE 2 — it e R AR Bk Wit
o XN REIFEAR SR R G R B LA T B T 2R ) HE
2R S Y AR FE 45 S il SR & B2 50 ATAH 59 ) AR
o FEAEIR:
(13NN E: 75, 100, 125mm EFL
(2)EPDIi| & & 25mm(F/3,4,5)
(3) 13 ~groupdl ki, BEAHBAEBKT/IF2RUBA A
(4A)MNCT 2,MNET 2,MXCG 10
(5)Field: Hparaxial image height :0,12,17mm
(6)wavelength:F,d,C
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Starting Point

e it ZemaxH fr1ISamples\Short course\SC_ZOOM1.ZMX 3 4
#i) 1: Layout =10l =|

Update Settings  Print  Window Zoom

1

LAYOUT

LENS HAS WO TITLE.
THU DEC 11 ZB@3
TOTAL LEMCTH: 156, B@da@ap MM

= _Z00pd1 0 Zkaes
CONMFIZURATION 1 DOF 1
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Fields and Wavelengths

o A=W EMEE: 0, 12, 17mm
o JOIAFd,CUK

=10l x|

Update Settings  Brint  Window Zoom

LAYOUT

LENZ HAS MO TITLE.
THU DEC 11 ZB@3
TOTAL LENCTH: 1686, PaEd@E MM

SC_Z00r1 0 Zre
COMFIZURATION 1 DF 1
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Z00M LENS TECHNIQUE

o ARFEEISLITHIN T SBIRAR R SR

(D AZfEIREY, &5 MR, A
Curvature solve. 40 FHEFFLAR AL EeAE £ il A5 1

(2) 4—/>zoom position i —~configuration’€ Y. ‘EA1H A I
LR BRIl S5, 3 B 7R 234 configurations

(3) BB EA% H AT A configuration i 75 22 () d: KB E « 7] LU

“Maximum” solve.

2011-1-17 WU 2004 tHEDE BEEMS ((EE) A BR A H] 239



Pl

- IMFOTEK

JmiEMul ti—Configuration

e FTJFmulti-configuration editor(MCE);

« Jfi A3 configurations;

o FAMT. FAHREAEEUE A S 2 R ZHR AR . X BLAT
3, 4, 7, 10 MHMERKEZN. HTHICE/ES, ZEMAXEH
1) NLDE H1 13 21 AH 5 1 285

o JRRFEAII2A EJE A E AR
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LDE and MCE

=101
Zurf:Type Conment Radius Thickness Glass Semi-Diameter Conic ﬂ
Oe.J Standard Infinity Infinity Infinity o._oogooo
1 Standard -l87. 8006z (W 2. 000000 % EE7 le_ 2109141 0. ooooo
Z Standard -8 Z35380| WV L. 000000 % F& 1E6. 2063533 |1 0. 0oo0oog
3 Standard 38 Z35380|V l4._ 000000 W 1l&. 4201301 0. 000000
sTo Standard Infinity l4._ 000000 W 123482261 0. ooo0oog
5 Standard =175.835703 (VW L. 000000 % EE7 14 Z3VzZ06| N 0. 000000
] Standard 120220133 | W L. 000000 % F& 15 . 0le2le| N 0. 0oo0oog
7 Standard 120820133 |V ZZ. 000000 W 1l&. 544887 |1 0. 000000
g Standard 120501832 | W 1Z._ 000000 W EE7 Z1_ 2EZVZEE N 0. 0oo0oog
El Standard -£3.EZ84803 |V L. 000000 % F& ZZ.01l0948| 1 0. 000000
10 Standard -53.EZ84803 |V 105 000000 W ZZ.8l3Z74 |1 0. ooo0oog
IMa Standard Infinity - 17 9E21E2 D.DDDDT,ﬂ
8
# ] Multi-Configuration Editor . =10 x|
Edit Solves Tools Help
Aotiwe - 173 Config 1* Config £ Config 3 ﬂ
1: THIC 2 l4. 000000 W 14 000000 W l4. 000000 W
Z: THIC 4 l4. 000000 W 14 000000 W l4. 000000 W
3: THIC 7 ZZ. 000000 W ki ZZ. 000000 W J
4: THIC 10 105. 0000oo0|w 105 000000 W 105. 0000oo0|w
-*
I [ ;l_‘
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Merit Function

o JENEREAREL:

(1)RMS Spot Radius

(2)glass boundary: 2-10-2

(3)air boundary: 0-1000-0

o HiE XK {EEE>CONF | I AEFFLERAE%L
(1)EFFL 2 75 1

(2 EFFL 2 100 1

(3)EFFL 2 125 1
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Variables setting

® /;E%&ﬁ

(DTN R 1%

(2) B HE 6 R B
(3YMCEH 11124~ 7]
H2T N2 &
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Control the Semi—diameters

o BUNIFZEMAX, TE=ANAREALES, P AR RE S =4
Fe) B KR — M
(1) 7E&E 1 ffsemi-diameter I F “maximum” solve(AN 4564
)
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Possible design

ol x|

40 LAYOUT

LENS HAZ Hd TITLE.
THU DEC 11 ZB@3

SC_ZZ0o00oM= 0 Zke
COMFICURATION: HLL 3
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Discussion

KA HPBRA TiERK THZEMAXKIER, Frblgi JA—&E
4f o 1 HIATHE LA A AR R g B seq BOE LA 451, FrbAiA I
M 22 A] fef5 2 A& B S5 44 5

IR ERG RSB E5 R, Al Ui — 2229 W, i Hammer {4t
KT BN AF Bt 458

E R AZS &N — Lo ez . X B TS

A LA Crl+AEAN [A] 25 44 2 T) e 45k
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Non-Sequential
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Introduction

o SEPRMESE, MEAREIH, A LHEY. eSS R —AN 0
RSB I EGHCN, 6 Z A FEIZ LDE T fsurface I H A& 4%, 1
JE $2 S A% 47

e Non-sequential 3t /& ' 28 1B 28 2§41 21 45N 1 1 SE BRI,
T AN F2& % L DE A CEE R

« {Enon-sequentiaiB VL, JGZn] e 2 AT B[ —MF L. 2
sknon-sequentiali& 12t 1) 4) 5 faceted objects, prisms, light pipes,
lens arrays, reflectors, and Fresnel lenses&;

o fUERAINIIMHT, dnstraymlscattered light ZGN, HBELE 7€ 4 non-
sequential 55 34T
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Non—-sequential components (NSC)

o H5EA3DEARETYACE 2D, XL AR A non-sequential
components(NSC). NSCY:Zi8 75 37 7 K 51 ThfE

o B XA Z ~sources. objects and detectors,

o HFHSERRIEE S ERDCE AL, B FSwatts, lumens, lux, phot,

footcandles=¥,
o H3Nfi5Erray-object AL I,
o H3z)¥Mreflection, refractionf! total internal reflection (TIR),
e % HF3D objects, HLfHdiffractive optics,

o FHWIRICIE L, FUH SR, fwHiLambertian,
GaussianFl1Abg.
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Paraxial ray tracing with NSC

o {ENSCH, WAITHCEIBIE,

o ITHIEZEIE T F]— non-sequential surfacel, F 2535 ) SE bR G £k
K. ik, ZENSCHRSEH, LA T aiEds, s fFs,
A X
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NSC ray tracing HJ27F4 5%

e NSC with ports: =% E¥JNSC group/&sequential system—#5 47 ;
« NSC without ports: % [&JNSC grouptl % i objects;
o 2T, B XHBCENSC group i frjobjects ) 7 v & — R,
(B BARG M SR S AN R . L 3 B X )2 D' 2 3 43 #r
DIREANA]:
(1)NSC with ports, g NI F € RS sk, R JaiB ik
FINSC groupfJentry port, i itexit portZ JFNSC group, F£eid H:
& Hsequential system.
(2)NSC without ports, ¥ LIRS, 7 LAAENSC group AT &
& X HTRCE D GYR -
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NSC with ports

o ZM&sourcestdetectors, 5 J&entry Al exit ports;

o Bl JINMEENGk, EHERGEBOE, X —DRGHE
HNSC with port.

« Jrfisequential REH L, WHLIAHIIARE K/, g ANSC
groupH Gk BUdFE . AT BLFEAT Liray fans, spot diagrams, 1 MTFH]
AT AT AT, R 25 R I portidt HENSC group )t 2k
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NSC with ports example—30 60 90 prism

Iy x

Update Setktings Print  Window Z00

=
\ Nﬁ

!:

0 LAYOUT

3@ &@ SR PRISH. ZMX
COMFIGLR=ATION 1 OF L
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NSC ray tracing with portsH]zb 5

« 1) ¥ —/>Non-Sequential Components surfacefdi A\ Fl|Lens Data
Editor, 1X/Mi#EA&NSC grouplfjentry port.

 2)Non-Sequential Components surface i [fil [t) 2% & X NSC groupf¥]
exit portfI v &

 3) ObjectsfFIf & ££Non-Sequential Components Editors ' 5& X (FH %}
Tentry port).

e« 4) Mentry portilt ANSC group] -2k AN fig 7 24 al H T
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Entry portHfi &

« The Non-Sequential Components surface i] LA 11 JEER I L K
I, &R E — e I LDEH Ry TR 2 . Bt —4]
objectsftjentry port.
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Exit portHIf &

 Non-Sequential Components surface (1] 2 ¥k iEexit port K7 E -

(1)Draw Ports?: 40, AN Hports; 41, iHentry; 42, Hexit; 43, #F
H]

(2) Exit Location X/Y/Z:exit port#H X%} T-entry portitjAA

(3)Exit Tilt About X/Y/Z: exit portZeX/Y [ Z 4 i) & M 1

(4) Order:0(decenter x/y/z, rotate around global z/y/x); H: & {H (i) AH
)

(5)Reverse Rays:0: i 2non-sequential group 2§15t iEs:; 1. e
non-sequential group 2 2 545 .
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73] . @A Mixed System

o HH: 2:>mixed sequential (14 H ;
o Hi3R. #HN 1P ARYG . EPD=10mm, FOV=05/%, JK=FdC,
LensH1Prism451 #4 & B 4 BK7,Prism4511) K /)N i 8mm,

o U T E PR
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NSC without ports

« %JEsourcesHldetectors, ZiHgentry Flexit port.

o A% H WA sequential pathsEi 4 sequential paths, #theadlamp
reflectors, complex light pipesakgeneral illumination systems, iXHy
{4 FHNSC without ports .

o IHIKEEA RS (WAL ELER B 5) I — T non-sequential group
1, #E4Tnon-sequential £k 1B 1, i ] LL4rHfrsequential systems
Hiffighost, strayfiiscattered light 14k .

o RERMEAMIDATDIRER : &) A Mldetectoric sk Y AE
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“ure NSC Example-Slide

{) 1: NSC Shaded Model =0 x| [ =

Update Settings  Print  Window Zoom

Iy
j \;
L

SLICE AE CETECT

MM W DO

OETECTOR 1. MECE SLURHACE 11

GL’E 12,508 U X LB

PEAE, TRRADIAMCE © 3.EA1TE-DO1 WRTTZ/CH"
TOTAL FIHER 1 -0 |
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Jure NSC Example-LED

#1) 1: NsC Shaded Model - |O] x|

Update Settings Prink  indow Zoom
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o

N FOTEK

Pure NSC Example- Coherence length

#1) 1: nsC Shaded Model - 0] x|

Update Settings Printk ‘Window Text  Zoom
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NSC ray tracing without portsH]>E

o 1)ROZiB RS non-sequential;

« 2)¥tObjectfdi ANon-Sequential Components editor', —f% &surface
1, {HIL7ELens Data Editor ' i e JEANE 2. 43U Hobjects.

e 2)Zm%Non-Sequential Components surfaceft] 244 ;

e 3) Sources. objectsHidetectorstENon-Sequential Components editor
e o

o {ENSCUSNE MINSEAE: P, BIAMPEE.
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sources

ZEMAX>Z fipoint, rectangular, elliptical,user defined, F1H: & & Y5 A
M, B E XL 24
« # Layout Rays:7rZE 7 layout plotshy, & XA % /b2 M\ GIEBEN]
Ko
o # Analysis Rays:/E 7 Hr iy, & M AMOGIRFEHL A& IR G220
 Power (units): G )R DI, ELHLA HHsystem source unitsffi iE .
e Wavenumber: J#%5. 0K/~ % fl;
o HER: ZAGIESIEM, rrAEZEE. JGUE T DURAEARAALE
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Source Type

(1) Source Diode: #JLLE X —-diode, —%4kdiodef#41, B4k
diodef 41 . FEAICIRAA — LRI A

(2) Source Ellipse: M5 A 61 ;

(3) Source Filament: 404 )& 2238 U5 ;

(4) Source File: /' HE XGE;

(5) Source Point: UG, HETEYEFE N &G

(6) Source Ray: #ifi & 17 Al 4R 5% R G A ;

(7> Source Volume Cylinder: M A &BAT— SBENL & OG;

(8) Source Rectangle: Hi/E~F-1fl, MR GG,
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Source Type

(9) Source Tube: MFEH K E;
(10) Source Volume Ellipse: M N 4T — siBEHL R G
(11) Source Volume Rectangle: M'E#BAF— SBEHL &R G;

(12) Source DLL : F /" HE X6k .
e Radiant Imaging light source: Radiant Imaging 2 & f) G5 %8 8} 22
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Detectors

e fi2%detectors:

o (L)FEJEAY- i ml i i AR L 1T TR s o

« (2)Object: #fiprism Bkaspheric surface. % fifiobjects A detector, 7&
Object Properties>>Type 1 i £ “Object Is A Detector*,

« Detectors 1] DL Z&absorbing, reflecting, transmissivezkrefractive.
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NSC Objects

» NSC object typest FEellipses, triangles, rectangles, spheres, cylinders
ML EIEATR . & arbitrary prisms, aspheric lenses, torics,
toruses A HERIRHIITEIR

o MRHEE XM, wB]LLiEreflective, refractive, and absorptive.

« Objectsh] LLLLIGES, SATESTEPIX £6CAD I 4% =X fir A\ 3|
ZEMAXH', 4 N—object, Ffobject typei & 4 “Imported”,
TN TP i B30 E 44, Ok SUE I E B . SO0
JLAE\OBJECTSH % . ({H H e A&solid)
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Object properties

] Object 1 Properties

Eulls Scattering ] RETH ] Diffraction ] Folarization ]
Typ= l Coating/Scattering ]

Object Type: E:.::r_ j

[Drata File: | J

Object Color: | Default Color |

—

L

Aperture File: |

Con=ider Objects: |
[ U=ze Consider Objects when Splitting
[ Baysz lgnore This Object

[ Colaor:
—

—

|«

Do Mot Drave Object [ Draw Local Asxis
Uze Global =7vZ FRatation Order

| TR | He FERh
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NSC Ray Trace

 NSC Editors>>Detectors>>Ray Trace/Detector Control

« Hik: Monte CarloJt£kiB1%,

=101
Al |
Trace |
| Auto Update # CPU's: m
v |lze Polanization v |gnore Emars
v Split Fays v Scatter Rays

W Save Rays |Eeam3plitter.EFID
Filter: |
Idle

Exit |
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Detector Viewer Sample

e NSC Editors>>Detectors>>Detector Viewer
ﬂl 2: Detector Yiewer ;lglﬂ

Update Sekttings  Print  Window Text  Zoom
.1l
I @.9938

a.232E

a.77vv

@, oass

a,%555

a. 4444

OETECTOR TMAGE: THCOHERENT TERAOTHHCE

a,33323
a.,232=2
@.1111
a. eaEn
E ¥ 5 DIDDE FREAY

TLE TUN LB 2033

DETECTAR 2, MECC EURFACE 1!

SLE Ha@.BRB W ¥ 4B, PO@ H NLLLTMETERE, PTXELS LE@ W X LER H, TOTAL HITS = 59954

PEAE. IRRADIAMCE ¢ L. LIG9E+BBD WATTS/LH 2

TOTAL FOWEE i 9CFASNE-BREL WATTS
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Detector Yiewer

Sutace :

Detector: | ﬂ
Show Az |Gre_l,I Scale j
Row/Colurnr: |

ocale: | Linear ﬂ
Smnoothing: |EI ﬂ
Showe Data: Incoherent liradiance |
Fay Databaze: eyt il
Filter: |

Plat Scale: |0.0000

k. Ear‘u:el| Save | Load | Reszet | Help |
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Show Data Type

« Incoherent Irradiance: 5.4 AR EAYAEAHF DI (MUE). M= L
TR IE BT A LA, ANE RN 2

e Coherent Irradiance: .47 AR _E I AEAH T DR () « BMEE B
PRI & BT A 6 26 1) = PRME 2 il

« Coherent Phase: fH- & )t i 5= e i A0 R A2 4H £

 Radiant Intensity: HA AR DI H CROCIRAL), B NS 4R
W25 NS £6

« Radiance (Position Space): A7 AR FI DR (L), EX VBRI 2%
AR A A A R

 Radiance (Angle Space): A AR I IR (CEE), XNV ERIZS
AR SR A A A
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f5l1: Beam Splitter
o C:\ZEMAX\Sample\Non-sequential\Ray splitting\Beam Splitter

St

e Z—: File>>Non-sequential Mode, #F ANon-sequential £,
#1) ZEMAX-EE (NS Mode) - C:\ ZEMAX" Samples',Non-

File Editors Swskem Analysis Tools Reports  Macri

Mety
Jpern..,.
Save
Save 4s..,

se Session Files

v Mon-3equential Mode

Preferences

Exit
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#£37Sources. ObjectsHliDetectors

:

ﬂl Mon-Sequential Component Editor: Component Group on Surface 1

Edit Saolves Errars Deteckors Database  Help

Object Type Comment Bef Object In=ide 0Of ¥ Position T Position 2 Position
1 o n] 0. oooooo 0. 000ooo 25000000
z Poly Object PEISM4E_ POE o ] 0. 000000 0. 000aao E0._ 000000
3 Poly Object PREISM4 L. POB o ] 0. oooooo 0. oo0ooo 70000000
d4|Detector Rect o ] 0. oooooo 0. o0oooo 1z0_ 000000
E|lbetector Rect u] u} 0. aoaoao E0._oooooo &0_ 000000
E|Detector ERect o ] 0. oooooo =50._ 000000 &0._ 000000
?hetector Rect o ] 0. oooooo 0. o0oooo 10. 000000

ﬂl Mon-Sequential Component Editor: Component Group on Surface 1

Edit Solves Errors Deteckors Database  Help
Object Type Tilt Abhout X Tilt Abouat T Tilt About =2 Material # Lawyout Rays # Analwysis Bays
l|%ource E11i. . 5. 000000 0. oooooo 0. o00oao - 1
E Polsy Object 0. gooooo 0. 000000 0. o00oao BE? 10. 000000 1
3 Poly Object la0. oooooo 0. oooooo 0. oooooo EE? 10. 000000 1
4|Detector BRect 0. gooooo 0. o0oooo 0. oo0ooo AESOERE ZE8._ 000000 ZE8._ 000000
ElDbetector Rect 20. 000000 0. 000000 0. 000000 AESORE Z8._ 000000 Z8._. 000000
& |etector Rect 0. 000000 0. o0oooo 0. oo0ooo ABSORE Z8._ 000000 £8. 000000
7|etector BRect 0. gooooo 0. o0oooo 0. oo0ooo AESOERE Z8._ 000000 Z8._ 000000

Rl _
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ﬂl Mon-Sequential Component Editor: Component Group on Surface 1
Edit Solves

Errors

Detectors

Diakabase Help

INFOTEE INFORMATIO

TEMS CO, INC.
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Object Type

Power (Watts)

WMavenanher

Color #

® Half Width

T Half Width

Source E11i..

1. 000000

0. 0oooon

o_oooooo

Poly Object

Source Distance

Poly Object

25

25

Detector Rect

=5

=5

Detector Rect

z5

z5

1
z
3
4|Detector Rect
=
&
7

Detector Rect

25

z5

o|lo|lo] o

Fa | M| 2| ra

o|lo|lo] o

o|lo|lo| o

ﬂl Mon-Sequential Component Editor: Component Group on Surface 1

Edit  Saolves

Errors

Detectors

Database Help

Object Type

Front Only

PEF Wavef

¥ Angle Min

H hngle Max

T Angle Min

T Angle Max

Bource E113i..

0. oooooo

0. 0ooaoon

o_ooooon

0. oooooo

Poly Object

Poly Object

-S90_000000

—S0. 000000

S0_ 000000

Detector BRect

=S0._ 000000

S0 000000

=90._ 000000

S0._ 000000

Letector Rect

=30_000000

20. 000000

=30. 000000

S0_ 000000

1
z
3
4| Detector Rect
=
&
7

Letector Rect

o|lo|lo| o

olo|lo] o

-20_000000

Q0. 000000

—S0.000000

S0_ 000000

_
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* No Split rays

] 1: NSC 3D Layout 2 = 1336910 - 0| x|
Update Settings  Brint  Window Zoom
-
I
30 LAYOUT
BEAM SPLITTER USING COATIMGS
TUE TUM 1B =ZB@3
[ EHFETHE-EEHTL A AT TR
COMFISURATION 1 DOF 1
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o Split ray

) 1: NSC 3D Layout =10Of x|

Update Settings  Print  Window Z0oir
::::::::Eszi — |
———— %
A0 LAYOUT
BEAM SFLITTER USING COATIMES
TUE TUM 1B =Pa3
[T T LT D AT
COMFIGURATION 1 OF 1

2011-1-17 WU 2004 tHEDE BEEMS ((EE) A BR A H] 277



INFOTEE INFORMATION SYETEMS CO [NC,

heeps! e inlatek_com.tw

Ray Trace

:. .......... Ij |E-ErD"EI:E"|5|:D-r"E_:;"".\: |'&'|| ﬂ

T > |
| Auto Update #CPU's: |1 ~r|

v Lze Polanzation v |grore Errors

v Split Raps | Scatter Rays

v Save Rays: |Beam splitter ZR0D

Filter:
|dle

Euit
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Detector Viewer

« NA]Detector | [f) 45 R .

vvvvvv

piiiiaiiagg

BB
Bl
H
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#12: Stray Light4#7
o — IR CHTmBRIE M, WK

ﬂl 2: Layout G
Update Settings  Print  Window Z00m

=10l x|

e

LAYOUT

FEFLECTIMG TELEPHOTD
WED TUM 11 ZB@3
TOTAL LEMCTH: 23, 1Ed@p I

C 1 TEH N SAHPLES SHINT [OURSENEC_STRAYD 2K
COMFISURATION 1 DF 1
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LDE

o EFTAT N[ LDEZHE K (C\ZEMAX\Samples\Short Course\Sc-Stray1)

#i) Lens Data Editor
Edit Solves oOptions Help

Burf: Type Commernt Badinus Thickness Glass=s Semi-Diameter Conic
oEJ Brandard Infinity Infinity Infinity 0O.gadaon
1 Standard Infinity -E3_40z100 L.ooooon O._oooaan
z Standard Infinity 4_0oooan 4_00aooo| O._oooaan
S Standard —11.EE97z1|VW 1._0000aa EE &. 000000 | 1r 0. Qaaaaaa
4+ Standard —1Z. 146827 |V O.z&ooon &.0oaooo| o O._oooaan
£+ Standard Infinity Z0_000000 E.3371e8 O._oooaan
2TO* Standard —43 . 673487 |V -15_500000 MIRROR &. 000000 1r 0. 0a0aa0
7 Standard —15.7587889 |V 21._000000 MIRROR 1.400000) 1T 0. oooaan
g+ Standard —E6.304453| W 0. 400000 EE 1. Z00000) 1T 0. oooaaon
o= Standard Infinity z.0oooaan 1. Zooooo|u o_oooaan
IMR Standard Infinity _ 1. 00aooo)|m O._oooaan
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Stray Light 73 #7

INFOTEE INFORMATION &

hteps) P in

ek Com. v

o & X LDEZ(#E(C\ZEMAX\Samples\Short Course\Sc-Stray2).

#] Lens Data Editor
Edit Solves Options Help
Surf: Type Comment Badins Thickness Glass=s Semi-Diameter Conic
oBJ Infinity Infinity Infinity O_ooooon
&TO Standard Infinity —£3._40z100 L_oooooo o_ooooon
Z NonSegqConp Infinity - L_ZO4Ez7 O_ooooon
3 Standard Infinity -0. 001000 - 1.0000a0 0.0a0aa0
IMa Standard Infinity 0_869303 0.00o00o0

#i) Lens Data Editor

Edit Solves Opkions  Help
tuar f: Type Exit Loc X Exit Loc ¥ Exit Loc 2 Exit Tilt X Exit Tilt T Exit Tilt =
oEJ Standard
ETO Standard
E NonBeqConp 0.oooooo m Z9._1E51000 o.oooooo 0. o0oooao 0. o0oooo
3 Standard
ImMma Standard
Kl _
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NSC Editors

o NEEGIN EIME LR RIZRE M iE Dl

ﬂl Mon-Sequential Component Editor: Component Group on Surface 2

Edit Solves Errors Detectors Database  Help

Object Type Comm et Bef Object Inside Of ¥ Position T Position Z Position
1 o o 0. o0oogao 1.000000 =1l0.00000o0
Z|8tandard Lens o o 0. 00o0oao 0. 000000 4. 000000
3 Anrmlus o o 0. o0oooao 0. 000000 E.EE0000
4(Btandard Sua. . ] ] 0. 000000 0. 000000 ZE. 250000
Elftandard Su. . o o 0. o0oogao 0. 000000 L.7E50000
&|3tandard Lens o o 0. 00o0oao 0. 000000 Z&. 750000
7(Cy¥linder Pipe o o 0. o0oogao 0. 000000 0. 000000
E[(Cy¥linder Pipe o o 0. o0oogao 0. 000000 1&. 000000
2(Cy¥linder Pipe o o 0. o0oogao 0. 000000 L. E00000
10[Detector Bect o o 0. o0oooao 0. 000000 £9.150000

K
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NSC Editors

alNun—Sequential Component Editor: Component Group on Surface 2

Edit Solves Errors Detectors Database Help

Object Type Tilt Abhout X Tilt about T Tilt About = Material # Layout Bays # Analysis Rays
1(8curce E11i.. 0. 000000 0. 000000 = z0 looooo
Z|8tandard Lens 0. 000000 0.000000 0. 000000 EE -11_EE537z1 0.0o0ooo0
3 Anralus 0. 000000 0.000000 0. 000000 AESORE 1.400000 1.400000
4(3tandard Su. . 0. 000000 0. 000000 0. 000000 MIREROR -49_£73487 0. 000000
El8tandard Sua. . 0. 000000 150. 000000 0. 000000 MIEREROE 15._7E57889 0. 000000
&|Standard Lens 0. 000000 0.000000 0. 000000 43 —E6.304453 0.000oo0
7|Cylinder Pipe 0. 000000 0. 000000 0. 000000 MIERROE &. 000000 ZE5._ 000000
E|Cylinder Pipe 0. 000000 0. 000000 0. 000000 MIERROE 1.z00000 10. 500000
9(Cylinder Pipe 0. 000000 0. 000000 0. 000000 MIERROE 1.400000 E. 500000
l0|Detector Rect 0. 000000 0. 000000 0. 000000 AESORE 0.500000 0. 500000

al Mon-Sequential Component Editor: Component Group on Surface 2

= Edit Solves Errors Detectors Database  Help

Object Type Power (Matt=s) Mavenunher Color # ¥ Half Width T Half Width Source Distance
1(%ource E11i.. 1. 000000 o 0 &. 100000 &. 100000

Z|8tandard Lens &. 000000 &. 000000 1.000000 -1z._ 146827 0. 000000 &. 000000
3 Anrmlus 0. 00000 0. 000000

4(Ztandard Sua. . &. 000000 1.E00000

E|ftandard Su. . 1.400000 0. 000000

&[3tandard Lens 1.E00000 1.E00000 0. 400000 0. 000000 0. 000000 1.E00000
7|Cylinder Pipe &_00oooo

g|Cylinder Pipe 1. Z00000

2(Cylinder Pipe 1.3200000
10|Detector Rect Lo 1] u] u] u] u]

4 _|
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3D Layout

o B0t llE Layout.

$)2: 30 Layout 2 2 = -3.9847, ¥ : - O] x|
Update Setkings Print  iindow Zoom
— = !
=

J0 LAYOUT

FEFLECTIMG TELEFPHOTD
WED TUM 11 =Zp@3

COTEH AT ESASHIAT COUREE, BT ST I
COMFICURATION 1 DF 1
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GLASS CATALOGS
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Introduction
o ZEMAXH IR ZIIEE . WAy 5 i BEEE, N aa

B EE VA AT ART B A1
o  ZEMAXH ] 1) B 3 47 5 R 2 0 42 FH e i A AR i R B0 H 5
H R .

o 0 LL¥E N EiFE 5] glass catalog . RIS ER A, § R
21 AGFAIL.BGF. H 4% N el i 5. AGF XA . T S ) st
fix, ZEMAXZ HEhE T BGF X 4.
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Specifying glass catalogs to use

« A LA{ESystem>>General "1 € 2 H OB E H >k o WA TR
E, R EHZEMAX S BB B X B ik, IFik e
IV (R B B 12 H 3% i

Files ] Hon—Sequential ] Bay Aims arization ] Mize. ]
Aperture ] TitlefHotes ] Units f Glas=z Catylogs ]Elwirn:nnrnent]

e T

v Schatt | Schatt® | Schatt 2000
| Ohara | Ohara ¥ | Ohara 2002
| Corming | Sumita | User
| Infrared | |-Line | RadHard
v Mizc | Birefringent | Hikari
[ Hopa [ Pilkington

R B | | B
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Description of catalog data

n] PLiE 1 Tools>> GLASS CATALOGS B 314 B s 52 55 1

INGEMT AG K1: |'I.EEIBE|EIEIEIEIE+EIEIEI D0: {0.0000E+000
Glass: - L1: |E!.E|23292?I]E-EIEIE D1: |0.0000E +000

EEE-SESE-E K2: [4.31736400E-+001 D2: [0.0000E+000

ABASSS M L2: |1.18853100E+003 EC: [0.0000E+000

Rename: [4DP K3 |0.00000000E +000 E1: [0.0000E+000

Farmula: [ Selmeier 1 ~| L3 [0.00000000E +000 Ltk: [0.0000E+000

Index N 1.523454 | TcE:jo

Abbetd: 52.25678 | Temp: |2I:I7

[ Ignare Thermal Expansion kit b ave: IMi o) I'Ii

[ Exclude Substibution bl & W ave: I? dPgF: IEIi
RelCost |7 CR:[? FR: |7 SR: |7 AR:[? PR: |7

Save Catalog | Inzert Glass | Compute MdMd | Sort By Mame |

Save Catalog Az | Cut Glasz | Make Repart | Sart By [ndex |

Feload Catalog | Copy Glazz | Transmizzion | Sort By Abbe |

Exit | | FitlndexDats | FitMeltData |
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glass dispersion formulas

o HFME A

(1) Schott: KZ] F{EH; >61Z4;

(2) the Sellmeier 1: >61Z%k;

(3) the Sellmeier 2: >67MZ244;

(4) the Sellmeier 3: >61MZ%;

(5) the Sellmeier 4: >61Z%4;

(6) the Herzberger: #I4MtGidkik BL5/NS4K;

(7) the Conrady: #ds b /DmHirH . HEE3N 24,
(8) 24> Handbookof Optics formulas.
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Defining Transmission Data

e “Transmission” 7] LA{Eglass catalog ™ i H 't 5 5 2 Kot 4 4
1. ZEMAXHBeerig & x:

|r il

SR, EAERE K .
=R k. B, B R, Z2H B,

ANZZEMAXH At 1) 35 3 B 3 oL R ElE A e A R, Rl 40
HIIARE A — BB R b 3
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1L

I 3 J2E ) 7 Vs

(1) i# i) Tools>>CatalogsakGlath# /5 24T JFGlass catalog.

Tools Reports Macros  Extensions  ‘Window  Help
p  Optimization, .. ShiFt+Ctrl4+0 J Opt @ Len| S
o Global Search... Shift+Ckrl+G U
Harmmer Optimization. .. Shift+Ckrl+H

Merit Function Listing
Remove Al Yariables
izlass Substitution Template. ..

Tolerancing. .. Chrl+T
Tolerance Lisking

Tolerance Summary

Tesk Plake Fitking. ..

Test Plate Lists
.._-..

ialass Catalogs. ..

fBg Scatker Data Catalogs., ..
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L

(2) 1rGlass CatalogH =1k & — P A P FSE, HSave Catalog
A EM AN B CRIEER 45 (Flinyglass)

(N el CHOT T AGE K1: [1.34317774E+000 Di: |-2.3700E -008
Glass: [5K11 a|  L1:[7.04687339E-003 D1: [1.3200E-008
gﬁg — K2 [2.41144399E-001 D2 |-1.2900€-011
= |2.23005000€ -002 E: [4.0900E-007
Riename: [SK16 K3: [9.94317969E -001 E1: [5.1700E-010
Farmula: | Selmeier 1 | L3 [9.27508526E +001 Ltk: [1.7000E-001
Index Nek 1.620410 | TCE: 62
Abbe Yd: B0.32 | Temp: ’207
[ lgnore Thermal Expansgion i W ave: llil?li o) ’3587
[ Exclude Substitution b W e |257 dPgF: W

Rel Cost: [2.26 CR:|400  FR:|400  SR:[53.30  AR:[330  PR:|320

Save Catalog Inzert Glazs | Compute MdMvd | Sart By Mame |
I\ Cut Glazz | M ake Report | Sart By Index |
Feload Catalog | Copy Glass | Tranzmizzsion | Sort By Abbe |
| Exit | | FitlndexData | FitMelt Data |
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Myglass
Fcut glass#myglass% #5 /4= HL ] i) B3z, (H 20 R B

A
9
2 x
BT 1) | 2 Glas=zcat ﬂ ﬁ{ '
. ] EIREFRIMGENT.AGF  [#] ohara, agF (8] SCHOTTY, AGF
% | ] CHIMNA, AGF [#] OHARA_Z002.agf @8] Sumita.agf
8] CORNING, AGF &) Oharav, agf 8] ZEON, AGF
- - ] HERAELIS. AGF ] OLD_CORM,AGF
] 8] HIK AR AGF ] OLD_HO'YA, AGF
] HOY A, AGF & OLD_OHAR, AGF
&5, ] I_line. AGF ] OLD_SCHO, AGE
] INFRARED. AGF 8] PILKINGTON, AGF
] LZ0S, agf [=] Rad_Hard. AGF
» (8] MISC, AGF & SCHOTT. AGF
= 8] myglass. AGF & SCHOTT_2000, AGF
T ..I
= SritheE (1) | {R7F (5)
{FFER (1) |_ﬁ.SEII Flazz Files [k AGF) j HR i
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Fit Index Data

(3) riFit Index Data, Vi H AT R 5 AN 5 L, AR S H B
SEN T BT R (— gD S 2l B

Catalog: | MY GLASS. AGF ~| K1 |1.11631680E-+000 DO: |9.7000E-007
Glass: | BAKSO al 11 [584103842E 003 D1: [3.2100E-009
IOE-011
p—
Rename: |NEWI3L.-'-\SS OE-010
Farmula: 0486000 [1.700000  Fomnuls:  |Schott | e
2 [0587000  [1.600000 RAMSEm |
3 |0656000  [1.500000  MaxEm | .
[ Ignore T /0000000 f0.000000 Fit N
 Esgluge °© J0000000 f0.000000 | I
& [0.000000  |0.000000 Save Index Data |
RelCost | ¢ |0.000000  f0.000000 Load Index Data N
Save Scroll Din | Page Din | Exit | Marne
Save Catalog Az | CufGlazs | ake Heport | SO By [ndex |
Feload Catalog | Copy Glaszs | Transmiszion | Sort By Abbe |

Exit | | FitMekData |
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Fit

(4) {ENameF2Hr A\ Frids NI B 4 FK,  7EFormulat Bt xe By H i1
WA A MR THEIRUA TR, e BiUGRE;
(5) riAdd to catalog, U J s I 8T B 58wt N 2 myglass B F5 7
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IERES NG E Y G T REA

o Bimyglass B BIEA IS H O (WK , ARG ANEBER
0, X5 risave catalogit B B RS N2 & i 2 1 .

ooy thermal
Catalog: [MvGLASS AGF coefficientsig coefficients

Glazs: |BAKS0 a
BaLF4 j
BALFS

{_ Fiename: |K9__)

Farmula: |Herzberger ﬂ
Irides Md: 1.518430
Abbetd: E0.253338 I— Temp: ’207
[+ lgnore Thermal Expansion kit ‘e ave: |EI3'|7 o ’2517
: falg b & Wave: W dPaF: W
RelCost [180  cR:J200  Fm:foo0  smf1o0  apfion emf2ao
Save Catalog | Ihzert Glasz | Compute Md"d | Sort By MName |
Save Catalog Az | Cut Glagz | Make Report | Sart By Index |
Feload Catalog | Copy Glass | Transmisgioh | Sart By Abbe |
Exit | | FitlndesData |  FitMekData |
2011-1-17 WAL 2004 WA R (Li) 4 I 24 7 297



INFOTEE INFORMATION SYSTEMS COL INC.
heeps! e inlatek_com.tw

BN ATransmission Data

A Transmission , il Htransmission datafs I, # AP . & 2R
JEFE, SR G EPRAE BT N N 35 B 7 i 3

Catalog: |MYGLASS AGF | & 1134318804000 D: |9.7000E-007
Gilass: | BAKED o e 11 [9.2100E-009
ST3N X Transmission Data
BALFS [2: |-4.2800E-011
E 0 |3.7400E-007
Rename: |3 E1:|3.3000E-010
. 0.050000 25000000
Formnula: | Herzberge Lt |2 B200E-D01
¢ |0.320000  [0.360000  [25.000000
Index Md: CE: |7.9
3 |0334000  |O.FFOOO0  |25.000000
Abbe W mp: |20
4 |o3s0000  [0.930000  |25.000000
[v lgraore Thermal E: g |26
5 |03e5000  |0.975000  |25.000000
[ Exclude Substituti gF: |-0.0001
B |0370000  [0.931000  |25.000000
f|o3so000  |0.982000 [25.000000  f—
Rel Cost; W PR: |2.30
Scroll Up | Page Lp | Save |
Save Catalog Sort By Mame
Scrall Dn | Page Dn | Exit I
Save Catalog Az . . . Sart By Index |
Fieload Catalog | Copy Glazs | GransmissiD Sort By Abbe |
Exit | | FitlndexData |  FitMetData |
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Glass Compare

o fER] WG (F-C) VEIAN, X233 e b g, 1%
PR O URF R REAT FERE, R PR REAH A 1) 353
o AP TBIEM SR
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Test Plate Fitting
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Ll

FERR B

e Tools>>test plate fitting

2011-1-17

Test Plate Fitting

File Mame: [#A== N2z

Method of Fit: |Tr_'.-' all methods

# Opt Cycles: |.-“-'-.ut|:|matin::
MNurnber of Plates: BEO
Mumber of Radi: 2
Initial Merit: 0.037570336
Current Ment: 0037570836

Statuz: |dle

QK. Cancel | T erminate

Led Lo

AL ET A 2004 HEOE A ((EifE) A R 2 7
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WL

e  File name:ZEMAXSEER ) FIFEIRZE H ¢, XA 440 TPD.
2G40 Fh s

e Method of fit: b ) 575, ALHE:

(1) Bestto worst

(2) Worst to best

(3) Long to short

(4) Short to long

(5) Try all methods.
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o HHAFRDIESRINETIR . ORGH. IHihRE2E, AXSMER

=3
AL

#] 1: Text Yiewer -0 x|
Print  Window

211 test plate data is provided by the wendor. ﬂ

Please contact the vendor to wverify the availahility

of the test plates selected.

MF Walue
3.TET71E-00Z
3. TE?1E-002

e Radius
4772 _EE8
-lz2_11l0

IF Change
0.001546%
0.000000%

Lo o Tast Plate ID

0ld PRadius New Radius MF Walue MF Chahtge

3 NO MATCH FOURMND! -lz9. 235 -lZ9_ Z35 3.7571E-00z 0.000000%
Ela dE8z5. 146 477E_EZ8 3.7E7ZE-00Z 0.00Z412%
Mathod: Long to Short
Sdrf Test Plate ID 0ld Radius New Badins MF Value HMF Change
z Ela dE8z5. 146 477E_EZ8 3.7E71E-00Z 0.001546%
3 NO MATCH FOURMND! -lz9. 235 -lZ5.110 3.7571E-00z 0.000000% _J
Met
Sur 0ld PRadius New Radius MF Walue MF Chahtge
-lz9. 235 -lZ9_ Z35 3.7571E-00z 0.000000%
dE8z5. 146 477E_EZ8 3.7E7ZE-00Z 0.00Z412% -
| ﬂJ
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e B b

o (DH AR, 12w s g iy — MEREEE, IEAT
FTPD#% = 1) 3L A,

o (QZMHRAMAN H CRIFEREE, Wil REEERENHXT
T B AT
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Gaussian Beam Analysis
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Gaussian beams

o Gaussiani¥t 't # Hibeam waist size, a wavelengthF147) %= [a] 4 fr) 4o
B OCREUR) k. & —FrEARKDE, HEST L,

o SEBREOEH AT L FEAR ) “embedded” Gaussian 't 5 A 5 R M2

(3 X AHXFembedded Gaussian mode 1563 K /NRIAEUA D FR 4L

FARIM2IRME 2L, (HSEBRE0E, M2>1,

 embedded beam HGAEAH ST surface 147 B (AN 2470 H1) A1 0 B f) 4%
[a] KN E X

« embedded beamifl i iE S ARG LR, ZEMAXTHE A B~ EREAN
XS YT R R
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Gaussian Beam are paraxial

« Gaussian beams /2 FIAHAT. FEER.

« Gaussian JEIRZEHE SR T e &8 dm 1), AlEA T KM
Z ARG, MA eI HIDG 7 H0 IR 1 R e e X PR 2R 4t

« R apertures, Rl 2B LA HIRTIAER, € Gaussian)ti il
ERG T A& LA TR AL 5

o IHLEHR AN A IGaussiantilk, JHPOPF 4,
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Gaussian Beam propagation

o ZEMAXH] LIS, =6 R 1) 4% 4% -

(1) Gaussian beam

(2) Skew Gaussian beam

(3) Fully POP.

e Gaussian beamil 5

(1) XTEMOOF: A H

(2) M2 RG%AG 7=, WKHaperture CAHRTED

(3) HAZLTEMOORE, KiRZEHMAapertureltf, HPOP.,
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Default beam parameters
o ZEMAXHRA )65 450.05 lens units (N8 244 #ifr), F surface

1R 80 CRUEAESE — AN B
o 0] DU ANAT R ERSGIER/NIAL B ) Gaussian G
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Propagating the embedded beam

o —HZEE THIGEHDERSE, WZEMAXE I Y5 R 418 17
embedded beam, & &SR _E ¥ radial beam size,
narrowest radial waist, #HXf -t #surface coordinate, JG W 1]
PiAH 212, semi divergence angle, Rayleigh rangeZs %4,
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quality factor

o MHBZER. mixed-mode beams,7EFE A ff)Gaussian)t R Fiin—
AN R M2EEL, R KT L

e M2 factorik 2 SZfrGaussian bl 1 K/ MR 2, M2 factoriy 22
S A . W RM2 factorik BN ERA(EL, MZEMAXTHE.
TEMOO #ids . mmM2>1, NZEMAXit 5 .embedded
Gaussian beamZE 152 Br G K S5
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Example: #5583kl

—He-NeJ O IR RF M T, FEoutput porti 47 il & 45 JR A -

K-: 0.6328microns
YR EAS: 2.5mm
Kelf: 0.175mrad

EBOCH G T 10mmAb T —A4N B B 5mm Y BK7iZ&B:, & 1 2iE 5L
) 2E 55 4 100mm.

) Wit L, AR T _E A Gaussian spot sizefs /)N
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Note

o JOtHoutput portAj&beam waist, ‘&I £Eoutput face i [HI 1R 12t 1Y)

PR S 1 HE T
o ZEMAXHH, GaussianytR M vHE T, SEIEIA7 E 2 AN Fsurface
1€ Mo
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Step 1: & XHUGK
o DGR AIBL!
o (GEPDWE N6mMmM, XFFnLUAERIES, WIKKE M0.633,
o JGIERIAEEAH N surface 111): X HUREOG I AEsurface 1 1,
surface 2 430G R [FJoutput face .
o REWIERHIsurface 1A 2 S B A 100mm. TG R /N A -

A 0.633x10°°

rtand 3.14xtan0.175

W

#l) Lens Data Editor O] x|
Edit Solves Options Help
Zurf: Type Conment Padius Thickness Glass Seni-Diameter Conic =
OEJ Ztandard Infinity Infinity 0.000000 o.ooo0oo0
2TO Infinity 100000000 w 2.000000 O.oo0000 pro:
z Standard Infinity o.ooo0oo0 3.000000 o.ooo0oo0
IHA Standard Infinity 2.000000 O.ooo0oo0 l
I iy
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Step2:Interactive analysis

o JGME=1.15mm, surface 24K [¥Joutput face. #XJ5 Hupdate 5

o
R R U & 45 0.175mrad .

Paraxial Gaussian Beam Setkir

[

W avelength: | 1

W aist Size: @ Surf 1 to W aist: |EI

----- Interactive Analysiz -

Orient: v * |  Surface: @)
1.16013E+000 Radius 4. BE+005
1.15000E+000  Rayleigh E.56360E +003

& 1.00000E+002  Divergence 1.75203E-004
W avelength B.33000E-001 M2 Factor 1.00000E +000
ok | LCancel | Save | Load | Heszet | Help |

b Factar:

] IS Bl m o R e & g5 . OKJE, ] A& FHsurface 2.1

1

2011-1-17
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Step3: M IGHEZEATIIA

e Surface 126, H 242 41.15mm CEF AU s E N
0.175mrad) ,

o Surface 2/& 0 W Houtput, F-4541.25mm.
o BB LTI SK, surface 1/¥thicknessivi% k£ /b7 %K.
(1) ¥surface 1/7thicknessix A28 &,

(2) HGBPS (Eiifsuirihix N petk, Alisurface 2 17
Gaussian W &4 1.25mm.

#1) Merit Function Editor: 2.160427E-010
Edit Tools Help

| Oper # Tvpe Suarf Mave T=eai g S1ltoll Target Teigk
| 1 [(GEPRE) z 1 u] 1150000 0. gooooo 1. ZE000n 1.0
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(UREREES

o JERAk, surface 1(OGHE)F|surface 21 EE B 22401 2.8m, HLLE
surface 24l /& 06 Foutput face.

VE: Al LIEGBPSE/ERST to wh ik B b —2796mm/Eisurface 1
Ji%. A output face

=10l x|
Sur f: Type Commemnt Badins=s Thickness Glass=s Semi-Diameter Conic ﬂ
OB.J Standard Infinity Infinity 0.ooooa0 O.ooooao
2TO Standard Infinity {:_ ET9E6.080E0Z 2.000000 O.ooooao J
——
z Standard Infinity o.ooooao 3.000000 O.ooooao
_Ill-i Standard Infinity 2.000000 0. ooooao i
1 L
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Step4: I IE 5

o fEsurface 2J5 [HI10mmALII—AN B A5mmiviES:, & 2% T
2 4100mm

#i) Lens Data Editor =10l x|
Edit Solves Options  Help
tuar f: Type Comment RBadius Thickness Glass Semi-Diameter Conic ﬂ
0BT Standard Infinity Infinity 0. oooooo 0. ooooan
STO Standard Infinity 2796 . 030202V 2. 000000 0. ooooan
E Standard Infinity /le.DDDDDD “""“\.\ 2. 000000 0. 0oooan
3 Standard Infinity { L. 0oooao ] BE7 3. 000000 0. ooooan J
4 Standard Infinity \\_J;DD.DDDDDD / 2. 000000 0. ooooan
IMa Standard Infinity 3.000000 0. 0ooooo
-
Kl _ >
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Stepdb:0Optimize!

o ¥surface 1fJthickness F IV 2,

o RflensfHi o AR E WAL =,

e {EMF, KiGBPS7Esurface 5 1) HFr1% & 40,
« itk

e éjn:%ﬁﬂjt:

£ =10l x|
Sarf: Type Commemnt Badins Thickness Glass=s Semi-Diameter Conic ﬂ
OBJ Standard Infinity Infinity o.aoooog 0. oo00ao
2TO Standard Infinity 2795 080E0z Z.000000 0. oo00ao
Z Standard Infinity 10000000 Z.000000 0.o00000
a2 Standard ﬁEB.SlET_EE"?\ E.0oo0o0ao EE? Z.000000 0. 0o00ao
Ztandard \_—85.7‘3?649 yl/ l0a. 0doooo Z.95111FE 0.000a00 J
IMa Standard Infinity 0.0z1%66 0. oo00ao

4] _ Llﬂ
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(REAER: ITERENERE S

o HLLER], B (5 et HiRZ) k32micron.

Parasial Gaussian Beam Settir

Wavelength: |1 ﬂ M2 Factor: |'I
waist Sizer  [1.15 Surf 1 towaist: |0

. Update Gl Orient: |‘f-2 "| Surface: |5 "’|
Size 1.63226E-002 R adius 1.023426E +002

W aizh 1.63213E-002  Rayleigh 1.32207E+000
< 1.69024E-002  Divergence 1.23446E-002
Wwavelength B.33000E-0001 M2 Factaor 1.00000E +000

aF. | Eann:el| Save | Load | Reset | Help |
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Note
o Gaussian AR P THE N R T o8 s i 244

o ARENHEENTDERIIMTE, PSF2E;
«  POPTI LAHEST BT P-4 4047«
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Skew Gaussian Beams

« Skew Gaussian Beams 1] DL A 2|5 52 22 48 A AT An] T IR AT A1 3
b, nTLABE RIS R AL HE .

« Skew Gaussian Beams S8 52 HSLhr 6ok, HrRegi, H
AN G = PG 7

e il4iideal skew Gaussian beam#i#li, Ulbeam size, beam
divergence, flwaist locations. JGHRAEXRFRIGEE RS H A — i 5
EOCH b, nTLLUE B A .
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Skew Gaussian Beams [F]%E X

« Skew Gaussian Beams [1] € X Histarting surfacenj X, YJ5 [t
WiER/NEX .  (Analysis>>POP>>Skew Gaussian beam)

 Fieldfllwavelength [k 5& B it 62 RGB ) Fo64k . chief
ray&:skew Gaussian beam /1G4 .

o W RGP A5 A non-sequentialdlff:, Skew Gaussian Beam#h
R—WANKEIH -
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Example

o {ERTTHIEI T, Fisurface 2(output port)ix & Ajstop,
o TEyfIZPEE I -—N+5EE M A, 2D layoutl
) z: Layout Z = -30.0524, Y = 3¢ =10l x|

Update Setkings Print  Window Zoom

LAY DUT
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Skew Gaussian Beam Analysis
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& W alst Size: |\ Wavelength: 1 |
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Surf bo W aist: |EI Start Surface: 1 |
End Surface: & |
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Skew Gaussian Beam Analysis
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» ZEBASE fUffi—7 Milton Laikinf) <<
Lens Design, Third Edition (474 pages)> >
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e JE1A360 Ti[JZEBASE User‘s Guide , ik
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« ZEBASEfLHE : singlets, doublets, achromats,
triplets, eyepieces, magnifiers, afocal systems,
beam expanders, air spaced triplets, inverse
telephotos, retrofocus, wide angles,
telephotos, Petzval lenses, microscope
objectives, double Gauss lenses, endoscopes,
periscopes, riflescopes, mirror telescopes,
scanning lenses, projection lenses, zoom
lenses, and more.
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LensView
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e Effective Focal Length (EFL)
e Max. Field Angle

e Stop Surface Number

e Priority Data Number of Examples
e Afocal EFL

« Max. Real Image Height

e Surface Type

e International Classification
 Number of Inventors

e Back Focal Length

« Max. Object Height

Zoom Surface
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e Original U.S. Classification

 First Inventor's First Name
e Working Distance

e« Wavelength (Primary)

e No. of Zoom Positions

e Current U.S. Classification

 First Inventor's Last Name
e Telephoto Ratio

e Refractive Index (Primary)
 Fraction of Patent Scale

* Field of Search

e First Inventor's Address

Overall Physical Length
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 Abbe Number

e Patent Number

 U.S. Patents Cited

e Any Inventor's First Name
e Entrance Pupil Diameter
e Nf-Nc

e Title

e Foreign Patents Cited
 Any Inventor's Last Name
e EPD Distance

 No. of Glass Elements

e Abstract

e Other Publications Cited
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e Any Inventor's Address

e Max. Paraxial Image Height
e Overall Glass Length

e Assignee

 Primary Examiner

e Related Application Data

e Lateral Magnification

e No. of Optical Surfaces

e Assignee Address

e Assistant Examiner

e User-Entered Keywords

e Angular Magnification

e No. of Physical Surfaces

e Application Number Attorney
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e User-Entered Comments

e Zoom Ratio

 No. of Cemented Surfaces

e Filing Date

e Number of Claims

e LensVIEW Classification

« Numerical Aperture

e No. of Groups

e [ssue Date Number of Figures
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