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B SYNOPSYS for Windows

New Lens
Open a Lens File in Spreadsheet..
Open a Lens File in Lens Editor...

Open Macro File....

Save Lens

Save Lens As...

Import Code-V(tm) file
Import Zemax(tm) file

Select Directory

Print...

File Workspace View System Settings Lens Datg

Ctrl+0O

Ctrl+5

Ctrl+P

—> Browse

k.
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 %50pen MACro#i:4a (&
e 47FC15M1.MAC, &+ 0pen
« BERUNFA4LE

Tan.

0.05000 RAD

Sag. ‘

‘ 1

TRANSVERSE ABER. 1.00E-06 REL. FIELD

SYNOPSYS
11-JAN-21 13:38:35
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V™ Setetietve
C15M1.MAC

Furtrer

RLE ! Beginning of lens input file.

ID LASER BEAM SHAPER

WAl .6328 ! Single wavelength

UNI MM ! Lens is in millimeters

OBG .35 2 ! Gaussian object; waist radius -.35 mm; define
full aperture as twice the 1/e**2 point.

1 TH 22 ! Surface 2 is 22 mm from the waist

2 RD -5 TH 2 GTB S ! Guess some reasonable lens parameters; use glass
type SF6 from Schott catalog

SF6

3 UMC 0.3 YMT 5 ! Solve for the curvature of surface 3 so

the marginal ray has an angle of 0.3;
! find spacing so ray height is 5 mm on next surface
4 RD 20 TH 4 PIN 2 ! Guesses for surface 4
5 UMC 0 TH 50 !
7 ! Surfaces 6 and 7 exist
AFOCAL !

]

END End of lens input file.

Solve for curvature of 5 so beam is collimated.

because they are required for AFOCAL output.
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(SRR el R

s BEREE A TAILEGT STRER A%
« &Lens Date and Viewer > Lens System Utilities 2 /=
Command Window  #r A FLUX 100 P 3

Flux Calculation (FLLIX)

Number of Zones (NB): | 100 Color (ICOL):  |P {1-11.P  Surface Number (SN}: |3 Run FLUX | ?|

Lens Data and Viewer Image Ana FLUX INTENSITY

2D Drawings

30 Drawings

Lens Data Listing
Lens Surface Utilities
Lens System Utilities

0.4000

QAGGC0 0000 03000 040000 SO0 OOCOD O7UD0 OEOCD 0SCO0O 100000
RELATIVE APERTURE

A STHOrsTS
M BEAM:Wo= 03SI0MM RES= 20000Wx= 03500 582

2021/3/15 Copyright © Wuhan Asdoptics Science And Technology Co.,Ltd e 7



- PTICS wrtner
2 AR 3]

oo e A A~

&.£&Open MACro#:42 |2/, 477 C15M2.MAC, & 0pen
, BHFRunzs 8

7 Command Window % #y A\de TF 4 4-STEPS = 100
/f':T'— ép\/‘?\ g | ‘:]j iﬁ? )\DD SYNOPSYSParamemC -
Tk R FLUX R £
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V™ SEsiiireTre |
C15M2.MAC £

DD: DO MACRO FOR AIP = -1 TO 1
COMPOSITE ! Ready a composite definition.
CDl1 P FLUX 0 0 AIP O 3 ! Composite data number 1 is the flux

at a relative Y- coordinate of AIP
! (defined later) on surface 3.
= CD1
Zl = FI1LE 1
=1 + Z1
ORD = FILE 1
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T & ) 589 25 M 7S A 7 A TTAF
=+ Checkpoint#z 42 *|

®o®

e 1 —
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c ATHZRHRILLELRHIIKE SR
’ ’}%Q ’fl] ,%:7, % '@‘} k 1¥ 'f # 7,@ 1@ % it s e s et
¥ M

« f£Command Window * % A\
FLUX 100 P 10

e« RiBEEAKXE

FLUX
0.6000 0.5000 1.0000
I I I

0.4000
I

0.2000
I

oo

t t t t t t T t 1
010000 Q20000 Q30000 Q40000 Q.50000 060000 Q70000 Q80000 090000 1.00000
RELATIVE APERTURE
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N E? PTICS “wrrtiver
F R R 8]

% T L R

fEWorkSheet, Z & @EFMAHKF 0, REEE
“Update”

« %Kk B ATE LA OBG 0.352.000000, &% & 54,
B2 F¥420.35 mm, A ILEERIELeE

e JH %A OBG.351 %+ “Update”

U

WS -- WorkSheet L Edit Window \ *
03 s ‘\6 R @ = | & ﬂ |+I I_I K a i‘ ~»  Update | SEL_‘ Cloze ‘
RLE Curvature type naot supported

ID LASER BEAM SHAFER 56153 J Fast
MERIT 13.9706
LOG 56153 Bendmglj tupe not zupported
WAL .6328000 L
WT1 1.00000 Spacing tepe nolt supported
APS 1 4
AFOCAL Slide element  can'tda THO
UNITS MM ‘__.--'—’ - 1 Slo
0BG 0.35000000 1.0000000

0 ATR
[~ Dffzet
To SpreadSheet
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A FAE LR K

& FHRunizsa B

- &EEl, Bk K (22,1, 50)

Fusrtier

, HR1E4TCLI5M3.MAC

‘L:%%

Tan.
1.00E-04 RAD

TRANSVERSE ABER. 1.00E-06 REL.FIELD

Merit = 1.30942 SYNOPSYS
11-JAN-21 14:41:06

1
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- PTICS wrtner
2 HAT TR 3]

R AP et o P

+ FLUX100P 10 s

A RBEMG—, fafy |
AR,

o EIRHEE BRI E 6 R
1EREN LTI DFTNES

(o}

o« KR PTAE K B WA A0 —
/\ﬁ%éﬁ/a

T T T T T T T T T 1
010000 020000 030000 0.50000 050000 QLG0000 Q70000 080000 0:90000 1.00000
RELATIVE AFERTURE

ID LASER BEAM SHAFER 56153
GAUSSIAN BEAM: Wo = 0.3500MM RBS= 1.0000 Wx= 0.3500
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N PTICS -wrtien
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S hEen e )

FLUX INTENSITY

« FLUX 100P 14

o B E XA EL10% 3 ) F A

B ARTE R A %
REHE, REEAAES |

GAUSSIAN BEAM: Wo = 0.2500MM RBS = 1.0000 Wx= 03500
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« = Image Analysis = Footprint Plots st /&
Command Window ¥ #; AMFP

« XHFFK27, @&#F % ®m13, Scale X Times
10, 60044

Footprint Plots

Step 1: Select Surface... }Slep 2: Pupil and Fields...l

Select Surface for Foolprint Plot

Surface Number (ISN)

Scale Factor (TSCF):

Center of Plot

& Center Position: ~ Y-Pasition (YOS): |0 X-Position (X0S): |0

" Center at Chief Ray (CR)
[~ Show Vignetted Rays on the Plot (Switch 21) (Make sure that the 'Check Vignetting' mede is activated. Click '?' for more details)
[™ List Vignetted Rays (Switch 16) (Make sure that the 'Check Vignetting' mede is activated. Click '?' for more details)

Spot Display Option:

* Showspotsasdots (" Show spots as symbols 0.020000

« XARPLHATOSHARTT, ALLHIL
JE4E, X OERAE R R I 6T ik,

Image Analysis Optimization + Design
Aberrations
1 Footprint Plots
Ghost Analysis
Knife Edge
MTF (Diffraction) [
t MTF (Geometrical) H
peE |

Footprint Plots

Step 1: Select Surface... Step 2: Pupil and Fields...

Select Ray Pattern in Pupil
“
Selected PUPIL T: Default Raygrid I™ Hexapolar Rayarid (Swith 90)

Pupil
Patern  ( PUPIL2: X-Rayfan

" PUPIL 2: Y-Rayfan

(o] PUPIL 3 has been disabled because:
1. There is no User-Defined Hard

r Apertures (CAC's) in the lens system

¥ Activate Vignetting Mode (VIG) 2. Vignetting mode is not activated
[ Set Obscuration (OBS): Select this option to mask the entering beam with a circular obstruction
Make sure that the ‘Check Vignetting’ mode is activated (VIG). Click '?'to go to the Help Manual for more details.
0 [}

Select Field Points and Colors
Note: Yellow and White are drawn

First Field Point o tracs X on black background, and will be
Fractional Fractional black on white background
Color number Y-Field X-Field
(1-1)orP (HBAR) (GBAR) Number of Rays Plot Color

fe =] W

L

TRACE [P [o [o

Check these to trace up to 4 additional Field Points.

I~ TRACE [P [o [o [20 Er J
I~ TRACE [P [o [o [20 [Green -] J
" TRACE [P [o [o [20 [Magenta -] J
I~ TRACE [P [o [o [20 [eran -] J
Colornumber  Number of Number of
(1-1)orP ¥ Fields XFields Number of Rays
I~ Muli-Field Analysis [P [o [o [20
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L A TR 4]

Uy

FOOTPRINT ON SURFACE 13

CENTER AT 0.0 0.0
I LASER BEAM SHAFER wi1s2

AP LZHATSHARTT, AA% e
M R4, XERERREIHPHIE
Tk

L1 1.00000 MM

STEBFrSTS
11-JAN-21 15:08:40
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fo M AE = R 77 R =

o & =2DPROPAHTHF

F & 45

FHEE, WMNI T a4

CHG

CFIX

1THO :
END o

DPROP P 00 13 SURF 3 R RESAMPLE
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e CI6MLE A EA BA14s A %

o fRALAZ IR K

o FLUXFER M| teg =3 m

o TFANT 1 B o547

» DPROP#74tH1% #4514

« ADEFIF3k |4t 5 A A& FARIE 5
o ADEFZ M A 3R S A
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FEA TR F]

XEIAEBE

o t3FDbook-Il T4 B %

B SYNOPSYS for Windows

New Lens
Open a Lens File in Spreadsheet..
Open a Lens File in Lens Editor...

Open Macro File....

Save Lens

Save Lens As...

Import Code-V(tm) file
Import Zemax(tm) file

Select Directory

Print...

File Workspace View System Settings Lens Datg

Ctrl+0O

Ctrl+5

Ctrl+P

—> Browse

k.

%% Donald Dilworth {Lens Design(Second Edition) Automatic and quasi-

autonomous computational methods and techniques) % 163
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Fusrtier

e & 0pen MACrod£4a &
e 377 C16M1.MAC, &#Open
e =iERun#zn
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\ ! PTICS “wrther
FEA TR F]

A FAE LR K

e =#0pen MACro#42 %, 37/ C16M2.MAC, &#ERuniz
il

« &+ESimulated Annealing#:42 [E|, A #iiE K A% (22,1,50)

bt

Tan.

2.00E-05 RAD
Sag. I il
TRANSVERSE ABER. 1.05 16 REL. FIELD

Merit = 3.73268e-005 SYNOPSYS

11-JAN-21 15:33:06
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N )/PTICS
J A FE‘/I«\\‘ETJ . . o
e\ ikt ey tidE3g g H

§

FLUX INTENSITY
FLUX A% A FUNCTION OF RELATIVE AFERTURE, ON SURFACE &
IONAL SYMMETRY WAVELEMGTH 0632500
~
° 2SR B = AN j: o B
SN TUE 2 -~

o
=]
[=]
=
o
[=E8
[=]
«©
(=]
=]
[=m1
[=]
o
(=]

=

3

r 2l
[=]
=
o
=]
[=E8
[=]
o
(=]
=
=]

t t t t t t t t t 1
a 010000 020000 030000 040000 050000 Q60000 Q70000 Q0000 090000 1.00000
RELATIVE AFERTURE
I LASER BEAM SHAPER 56154 [—
GALUSSIAN BEAM: Wo = 0.3500MM RBS= 1.0000 Wx= 0.2800 11-JAN-21 15:36:15
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PTICS
FEA TR F]

F 4RI AT

« & +FImage Analysis -> Ray Fan sk /&
Command Window 7 #ir N4 T 4 &

SYNOPSYS AI> ——- TFAN 5 P
ID LASER BEAM SHAPER
TANGENTIAL RAY FAN ANALYSIS

&

6154

FRACT. OBJECT HEIGHT HBAR 0.000000
COLOR NUMBER 1
CHIEF RAY COORD. AT IMAGE b 4 0.000000
GAUSSTAN IMAGE HEIGHT 0.000000
EEL ENT FUFPIL RAY ABERRATIONS
YEN DELTA ¥ DELTA X
-1.000 3.933936E-05 0.000000
-0.800 -5.242490E-06 0.000000
-0.600 2.T734351E-06 0.000000
-0.400 -1.961788E-06 0.000000
-0.200 8.586321E-07 0.000000
0.200 -8.586322E-07 0.000000
0.400 1.961788E-06 0.000000
0.600 -2.734353E-06 0.000000
0.800 5.2424393E-06 0.000000
1.000 -3.933939E-05 0.000000

SYNOFPSYS AT>

2021/3/15

Copyright & Wuhan Asdoptics Science And Technology Co.,Ltd

11-JAN-21

GBAR

15:46:47

0.000000

Printed Ray Fans | Plotted Ray Fans

Printed Ray Fans

Ray Fans Options:

" Trace a Sagittal Fan of Rays (SFAN)

* Trace a Tangential Fan of Rays (TFAN)

" Trace a Set of SFAN and TFAN Fans (FANS)

" Transverse Aberration

Number of Rays (from Axis to Pupil Edge) (NRYS):

—

Color:

Field Point:

Aberrations
Footprint Plots
Ghost Analysis
Knife Edge

MTF (Diffraction)
MTF (Geometrical)
PSF

Ray Fan

Ray Trace

RMS

Spot Diagram
Transmission Calculations

Wavefront

Image Analysis Optimization + Design

(* QOptical Path Difference

—

(Color number (ICOL) 1- 1 or P)

Fractional Y-field (HBAR):
Fractional ¥field (GBAR):

Command Line(s):

TFAN S P

Wavelength 0.632800 microns

side 2.8



&2 T e
DPROP#74H1% #6545 &

DIFFRACTION INTENSITY PATTERN

WL, A @
I/XT UF '? ’ ]é/f"j‘o
STORE 9 -

N
EQUALS 5.58686
I I NONZERO X-EXTENT
EQUALS 342437
C | I X FRACTIONAL FIELD [ X} 1.00E-06
DFROF P 00§ SURF 2.5 R RESAMFLE

¥

END
DPROP P 00 5 SURF 2.5 R RESAMPLE
GET 9
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N PTICS -urter

P A TR F]

ExR 455 A2 A 3RAKTE 5

A AT WA E DA
ADEF 3 PLOT ADEF 4 PLO

. SURFACE 4 COMPARED TO SPHERE OF RADIUS -35 4674
SURFACE 3 COMPARED TO SPHERE OF RADIUS  2.81851 MO WATERIAL 15 REWOVED FROM BLANK AT VERTEX
NOTE: ELANK MUST BE THICKER THAN DESIGN SFEC TO ALLOW FOR REMOVAL AT VERTEX
VERTEX SHIFT = 2.114E03
. - . VOLUME OF MATERIAL REMOVED =  0.084851 MM™3 ___ SAG DIFFERENCE
VOLUME OF MATERIAL REMOVED = 2.T8T1ED4 MM~2 __ EAG DIFFERENCE
e -
FEK DIFFERENGE 2 1154E.00 - FEAK DIFFERENCE 1.33302E02 _ CURV.T
M DIFFERENCE & 4524504 RMS DIFFERENCE 141383503 __ CURV.S
UNITS: W - UNITS: MM
a =
= _ S T
a8
a
= o
o &t 18 o
<3 ] 2 =" g
=] Z 5+ -+
£l 58 5
iz} o
2 z ° 7
=} 4
8 gl 18 g
Z 8 2 -4
=] rr
x < ow [ w
[ [ia 0 Iid
s 2 fragiy=} 27
[ s 24 4
E Z s 8 kS
Q x a ° S
3
& el =T ES 3
g 8
5 o
o o u 2]
8 &
S o
['=} 2 o
g t : f f : : f = = . ——t ‘ < — . g
> -0.50000 030000 020000 -0.10000 a 0.10000 020000 030000 040000
o 50 40 a0 20 10 a0 10 20 a0 40 S
APERTURE APERTURE &
) . ans
D LASER SEAN SHARER e sTaersts ID LASER BEAM SHAPER 55154
GAUSSIAN BEAM: Wo = 0.3500MM RBS= 1.0000 Wx= 0.3500 11-JAN-21 18:00:57
GAUSSIAN BEAM: Wo = 0.3500MM RBS= 1.0000 Wx= 0.3500
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FEA TR F]

= AE

A LEIAIT
ADEF 3 FRINGES

AR R S

A E HE AT
ADEF 4 FRINGES

ASPHERIC FRINGES TO BEST-FITTING SPHERE

ASPHERIC FRINGES TO BEST-FITTING SPHERE

FRINGES ARE IN DOUBLE-PASS
LENS UNITS: M
VOLUME REMOVED, CUBIC MM

TEST WAWELENGTH 0.6328uM
CLEAR APERTURE 0.378426
VERTEX SHIFT 2.1194E-03
VOLUME REMOVED 2TBT1E-04
PEAK DIFF. 2. 1194E-03

RMS DIFF. 8.3452E-04

ID LASER BEAM SHAPER 58154
SURFACE NUMBER 3 BEST-FITTING SPHERE RADIUS = 2816507

STHOPSTS
11-JAN-21 16:02:37

FRINGES ARE IN DOUBLE-PASS
LENS UNTS: MM
VOLUME REMOVED, CUBIC MI

TEST WAVELENGTH 0.6328uM
CLEAR APERTURE 4.562937
VERTEX SHIFT -2.2315E-14
VOLUME REMOVED 0.084851
PEAK DIFF. 1.9380E-03

RMS DIFF. 1.4189E-03

ID LASER BEAM SHAPER 58154
SURFACE NUMBER 4 BEST-FITTING SPHERE RADIUS = -35.467413

STREF3ITS
11-JAN-21 18:03:31

2021/3/15 Copyright © Wuhan Asdoptics Science And Technology Co.,Ltd

slide 31




N E? PTICS “uirtier
- A TR F)
4

& RAERRE T AL B &, B A AR & 698
AE|RBEH GG RK, AT IFRE T o T,
#T RIEXANIR ADOE® A, R AR A 495871 2 15K,

2021/3/15 Copyright © Wuhan Asdoptics Science And Technology Co.,Ltd sole 32



N PTICS -uirtiver
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WL

o HTH A S TAH(DOE) K R B B 64145 45 4
o fRALAZ IR K

« FLUXt@=Z3 M

« MMAZ 8] 371 &

o RALTEAR S HIRNE LAF T H]:&

» DPROP#T4HE4&E 7 B E 5
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XEIAEBE

o t3FDbook-Il T4 B %

B SYNOPSYS for Windows

New Lens
Open a Lens File in Spreadsheet..
Open a Lens File in Lens Editor...

Open Macro File....

Save Lens

Save Lens As...

Import Code-V(tm) file
Import Zemax(tm) file

Select Directory

Print...

File Workspace View System Settings Lens Datg

Ctrl+0O

Ctrl+5

Ctrl+P

—> Browse

k.

%% Donald Dilworth {Lens Design(Second Edition) Automatic and quasi-

autonomous computational methods and techniques) % 17%
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e 5 #0pen MACro#42 =, 477 C17M1.MAC
+ =#Open, &#Runisn &
« DOE® & & ATH A5 At

2 @
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AL PAIE K

%5.20pen MACro#:42 &
47/ C17M2.MAC . Open,
B Runiz 41

R &ERun#4

B 1R X (22,1,50)

@ @

-
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AiBERILAEE

« FLUX 100P6

« KiBEH I,

e DOE@A 2L WU IT? 2% 4
ENRIMERLS Y ? MR XK
5, I ETRAGAEMEE

(o}

M

FLUX INTENSITY

t t t t t t t t J
010000 020000 030000 040000 Q50000 060000 Q70000 080000 090000  1.00000

RRRRRR /E AFERTURE




\ PTICS
FHCA TR 8

¥

4449 %2 18] 3R &

A CWiHr AMMA

MAP OF SURFACE GRATING FREQUENCY

PRI 1 11ZEOT SOE1475 AVERAGE TEOE5E3

.« #HPUPIL
. #HFHSFREQ

o7.85 83.35 ST.85
i #FCREC, grid 7
7o ‘T‘ D I I L 4530 £5.48
MMA —_ Mapping Features « 83.35 4850 42,50 83.35 |
The mapping features cain show the valus of 3 specified quantty st vatious points in the Fiskd or peints in the pupil = 2
The data may be chauwn as a diagrem (snslog) or ploted =5 @ rumbe (cital
I e Select MAP e
" Hap over a grid of OBIECT poinls Deiineleoalick]
48.90 65.48
Flay Angles
 ZZ(tanof XZ 12y ange) OnSuitace - ! SelectBbiectPoinls ™ oy e
v Dy port _ point
® ilead e epers) The MAP you have requested 2 o
 UNI ncidence angle ot asuface) | AL Gws  suface nber o}
Trace tis pointonly
Ray Inercepts e
£ %A [ coordnate o ay) Thot
€ YA (Y-coordinate of ray) Color Number. [F 87.85 83135 ST.85
© ZA Z-coordinate of ray) P = piimaty Select Ray Pattem
M = mulicolor G
TheMCIRCLE optionis | 7 MORCLE
Other RayBased tems tumed off becausethere |~ CIRCLE
are o clear sperhres in
£ OPD [optcal path iference of ray) el C RECTANGLE [y it cippedto cicls
2} I Linear Ref " FOINT
€ Polatzation ofray
£ Transmission ofray Output Fomats - "
~ st optons contel the
HEREG oo € Times scale > [ laealion o fdcias on the . @
£ Inch equivalent scale -5 The size of the pattems is =
@ Autoscale fiducials contoled by the ANALDG <
oplions =

Hultpie-Riay Items

The Polsiization (" ACTUAL Show data ot actual posiion on suface.

tion is tumed o e
@ e (% EXPLODED Show data on defined ray or pupiliid
ecaise the lens
© is notin POLAR
o
e e DIGITAL Show data in numeti form
€ Transnission of beam = ANALDE times scale
" RiMS spot size " EANALOG inch equiveleni-->
" Wavehor varisnce " ANALDI Autossale
~

% Defaul patiem ¢ Show circles ¢ Show color scale

 SAG of suface
€ Giobal SAG of surface " PRINT the datain gid form

(" _PRINT the datain FULL I Slant
Help

ouEIzED
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FEA TR F]

& 4K %2 18] 9 &

o« EPANTX % 4A/mVY 5 RAD
o ZEAANT A iAo

M50 .01APHSFREQOO0104
e B Runiz4a 8l
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.2 HATFRA 3]

DPROP 7 4 1% & 5 #7

« DPROP P 00 3 SURF 3 L RESAMPLE
« DPROP P 00 6 SURF 3 L RESAMPLE

» RAIN MO, RE6I A

DIFFRACTION INTENSITY PATTERN DIFFRACTION INTENSITY PATTERN

R 3. GAUSEIAN BEAM: Wo = 0.3500 MM RBE = 1.0000 Wix = 03500

NONZERO Y-EXTENT
EQUALS 9.56087
NONZERD X-EXTENT
EQUALS 9.35883 »)/
L FIELD (Y.} oo o0 ID KINOFORM BEAM SHAPER
& SURF 3 L RESAMPLE WAVELENGTH 0.63280
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FEA TR F]

XEIAEBE

o t3FDbook-Il T4 B %

B SYNOPSYS for Windows

New Lens
Open a Lens File in Spreadsheet..
Open a Lens File in Lens Editor...

Open Macro File....

Save Lens

Save Lens As...

Import Code-V(tm) file
Import Zemax(tm) file

Select Directory

Print...

File Workspace View System Settings Lens Datg

Ctrl+0O

Ctrl+5

Ctrl+P

—> Browse

k.

%% Donald Dilworth {Lens Design(Second Edition) Automatic and quasi-

autonomous computational methods and techniques) % 33
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e

e B+ 247 C33L1

2 °

. ||

TRANSVERSE ABER. 1.00E-06 REL. FIELD

SYNOPSYS
11-JAN-21 16:59:37
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BEAM 5 35 4 & 18

5

7 Command Window ¥ # ABEAM

« WTATAMER, 2@ 2 LeARFZEATEE 1
Eay st RF 2

SYNOPSYS AT>beam

ID OBG DEMO 212 11-JAN-21
GATS5TAN BEAM ANALYSIS
SURF BEAM RADTUS WATST LOCATION WATST RADIUS DIVERGENCE
1 0.150000 -7.5157030E-15 0.150000 0.001343
2 0.164341 -7.368983 0.005965 0.022287
3 0.208892 -6.563589 0.006332 0.031811
4 3.389933 -357.899054 0.014036 0.009472
il 3.408876 -2087.5615971 3.406641 5.9127598E-05
6 3.408985 -2137.561571 3.406641 5.9127598E-05
7 3.408985 -2137.561571 3.406641 5.9127598E-05

SYNOPSYS AT
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RAY E 5% % 2 18 1%

&L

« & +FImage Analysis = Raytrace s /£ Command Window ¥ % A\
RAY P00 .5 SURF

Raytrace

Image Analysis QOptimization + Design

Aberrations
Footprint Plots
Ghost Analysis
Knife Edge

MTF (Diffraction)
MTF (Geometrical)
PSF

Ray Fans

Raytrace

RMS

Spot Diagram
Transmission Calculations

Wavefront

Paraxial Raytrace Real-Ray Raytrace

Trace a Single Ray

Analysiz Modes:
* Basic Raytrace (RAY)
" Polarization Raytrace (PRAY) (Requires that POLarization mode be on)
" Global Raytrace (GRAY)
|17
" Transmission along Ray (RTRANS) (Considering absorption only)

Surface-By-Surface Listing: ™ Yes (SURF)  No (D)

Wavelength 0.632800 microns
Fractional X-field (GBAR): ||
Fractional X-Aperture (XEMN). |0

Color: |P (Color number (ICOL) 1-10or P)

int.  Fractional Y-field (HEAR): |0

rdinate: \ Fractional Y-Aperture (YEN): |.5

Field

Pupil

Command Line(s): \RAY P00 .5SURF

RAY P 0 0 .5 SURF
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RAY E 5% % 2 18 1%

« RAYP 00 .5 SURF
o AR &I AN E(D,.5), SURFASIKRI N & L iRt A B 492 @ #Hr

o ZZRARIEZERZHEX-ZFE LA EGED, ARBITHZE
« HHAXEXRZEZZFZEY-ZF@ LA RN ED, EXBITHZE

e UNIZAEABMITHZA, SEBMEROARAE, UBE AL, J5EAHE

SYNOPSYS AT> ——— RAY P O O .5 SURF

INDIVIDUAL RAYTRACE ANALYSIS

FRACT. OBJECT HEIGHT HBAR 0.000000 GBAR 0.000000

FRACT. ENTRANCE FUFIL COORD. YEN 0.500000 XEN 0.000000

COLOR NUMBER 1

RAY VECTORS (X DIR TAN) (Y DIE TAN) (INC. ANG.)

SURF X Y Z ZZ HH UNI

OB.J 0.000000 0.000000 0.000000 0.000000 0.000549
1 0.000000 0.1365910 0.000000 0.000000 0.0005459 0.031434
2 0.000000 0.164338 -0.005301 0.000000 0.022307 3.663636
3 0.000000 0.209062 -0.000357 0.000000 0.031846 1.060103
4 0.000000 3.395560 0.057666 0.000000 0.0094459 3.769940
5 0.000000 3.413463 -0.047616 0.0000D0DD -5.5766239E-05 1.057009
6 0.000000 3.410672 0.000000 0.0000D0DD -5.5766239E-05 0.0031855

EEDUCED RAY ANGLES IN RADIANS AT IMAGE SURFACE
PSI (X) PHI (Y) Z
0.000000 -5.576629E-05 0.000000

SYNOPSYS ATI>
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« STEPS =100
« PLOT TRANSFORYEN=-1TO1

e SYNOPSYS Parametric PLOT
. T T —ANE ey 5 40K
Ii 'JL ] / / T 5. 7 VERSUS REL. APERT.
APERT. VARIEES FROM  -1.00000 TO 1.00000

=1
-1.00000 -0.50000 0.000 0.50000

UUUUUUU
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A RN 5]

= BT R 89 AT 4 B

« f£Command Window ¥ # AMDI
« Number of Rays = 9999, &% #PSPRD
s WTLRA/ME, ZFEBRAEHIR ELLZ S,

DIFFRACTION INTENSITY PATTERN

0 Wx= 01500
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BT AAL

it & £

e IHKK: 632nm

e T4Zib: 1~10X

« AHHARAMZ: <=Emm

e HHARAZ: <=50mm

o NHAKRMNAILAE B FO AKX E AN A DT
0.03°

e HK: <200mm
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ZSEARCH# A\

CORE 8

TIME

ZSEARCH 4 QUIET
SYSTEM

ID AFOCAL ZOOM
OBB 0 .001 25
WA1 .6328
AFOCAL

UNITS MM

END

GOALS

ZOOMS 10
GROUPS 2222
ZGROUPS0Z2Z720
BACK 101

FINAL

OBB 0.012.5

ZSPACE NONLIN 2
GIHT .01.10
APS 1
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ZSEARCH#A

NPASS 30
ASTART 15
COLOR MONO

ZMOM .211

AFOCAL

TOPD .1

NGRID 6

FOV 0

FWT 1

SNAP 1
ANNEAL 30 10 Q 30
QUICK 30 30
AGROUP

END

SPEC AANT
M251APYAOO010LB1
LUL 2002 2ATOTL

END

GO
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J HHRUA PR 8)

ZSEARCH#m i 22 X

°o

3
®
°* ®

ZOOM POSITION 1

Tan, \

0.00200 RAD
Sag.
1 1 1
TRANSVERSE ABER. 1.00E-06 REL. FIELD 0.75000 1.00000
Merit = 0.00170146 SYNOPSYS

12-JAN-21 09:39:58
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SHHEUA TR )

ZSEARCH# A\

S AT R &

Zoom Slider

SCaN | Claze |
| ) 5] |

ZOOM POSITION 2

Tan, \

0.00200 RAD
Sag.
1 1 1
TRANSVERSE ABER. 1.00E-06 REL. FIELD 0.75000 1.00000
Merit = 0.00170146 SYNOPSYS

12-JAN-21 09:41:54
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REi8S

e ASDOPTICS——Advanced Optical System
Design

e www.asdoptics.com

e sales@asdoptics.com
e support@asdoptics.com
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