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Test results are only for comparing computers running the same ZEMAX
version and lens file.

367 million rays per second.

43.31 million raysufaces per second.

17.50 thousand system updates per second.

HCPU: - Close Run Test
-] I |

@ B<<5H =:;4 8<867?:@B:46 =:?78>6 64< @B
6@ C 6:46; : |16 4C<6=6 ; 8<6>< $! =;78>6 2:
4H4 <4C< $4<?:<46 4 ><6:>47 > 47 H A<<4H4 <4C< $! 2476@ <6
667@ 7C479656@ 454 2B6@ :64=: 6 476
. 12
D; 64< 4=647 52<5@6 64?77:86 ;?7274<<76@ MCO?63 ;:4?726
4?7 26@ 6 :4? 226? :6<6<47 6@ : 4<M 8453 ;:4? (
@6 ?4< 4 6@ ;:4? A4<B4= ?4<<76@ 845 :;:4?72 H 6@ 5@ 6@
>674< =6884= 6: 84 845 :6@ ;7 <4 C48 G>47
=> 7 : (G48>< 84=C 4:?4<l6@ ?H 7 <46
4?4 67 7<67 6@ 76 ; 56@ 6 <6 9=C479=2

HA6@ M7638 ;B@ ?@ 4< 4<<B T7TH742<< 6@ 6 >47@ 66 C
?>76 6@ ?<>C47 $<8 B76@ ?4 C H4 7C=><4? 56@ ?; 6@ 6>
B2 H 6@ ?<;8 >446 %@ 6@ ?; 6; 6 4T =8C<27<?947 @ <7
6@ <:68; C66 6 E 6@ ?<8 $<;8 47 B?24C @77 6 <=
147,@77 0; 56@ B8,



@ M3 G66 8 >4486 84 6@466@ >4 486 MH4 4C<3
4<<B76 ?@45 6@ H4<; 2@?<< 7 6 8 HO6@>:847 @ B<<
C77?, 7 8 764<<46

.| Lens Data Editor
Edit Solves View Help |
Surf:Type Comment Radius ¢ | Thickness
OBJ Standard Infinity Infinity
1 Standard S54.153(WV 8.747
2 Standard 152 . 522V 0.500 \
3 Standard 35.951 |V 14.000
4 Standard Infinity 3.777
mtwm’?ﬁt*_
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’I:II Surface 3 Properties @
Type | Draw ] Aperture l Scattering | Titt/Decenter | Physical Optics | Coating |
Suface Tpe: -
| -
Surface Colaor: |Default Color j
Surface Opacity: |'II}I}3"=. j
Row Caolar: |Defaurt Calor j

[ Make Suface Stop

[ Make Surface Global Coordinate Reference
| Surface Cannot Be Hyperhemispheric

[ lgnore This Surface

Previous Surface Mext Surface |

Cancel | Help
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Update Settings Print  Window Text Zoom
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+Y Field in Degrees

Error

nt

RMS Vavefro

BMS Wavefront Error ws Field

DOUBLE GAUSS

Poly 0.486 0.588 0.858

Donble Gauss 28 degree field zmx
Reference: Centroid Configuration 1 of 1
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RMS Diagram Settings
Ray Density: li‘ Wavelength: |;-'-,|| j
Field Density: |5D j Data: |‘."'.-'auefn:|nt j
Plot Scale: |D Refer Ta: |Centn:niu:| j
Method: |Gauss Guad ﬂ COrientation: |-|=_.r j
[ Use Dashes [ Show Diffraction Limit
[ Use Polarzation [v Remove Vignetting Factors

| Reset |
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File Editors ISl.rsteml Analysis  Tools Reports Macros  Exts
Update Ctrl+L

Update All Shift+Ctrl+U

General... Ctrl+G
Fields... Ctrl+F
Wavelengths... I:‘! Ctrl+W

Mext Configuration Ctri+4&
Last Configuration Shift+ Ctrl+A
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| Genera eS|
Files I Non-Sequertial I Folarization I Ray Aiming I Miscellaneous
Aperture | Title/Motes I Units I Glass Catalogs | Environment
Aperture Type:
Aperture Value
Apodization Type: ILIn'rfunﬂ ;I
Apodization Factor: Iﬂ'

[~ Telecentric Object Space
[T Afocal Image Space
[~ terate Solves When Updating
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Field Data

Type: © Angle (Deq) (% Object Height " Parzdal Image Height  © Real Image Height
Field Momalization: |Hadial j
Use ¥-Field ¥-Field Weight VDX VDY WCX VCY VAN

W10 i [toD0D0  [0.000DD  [0.00000  [0.0D000  [D.00ODD  [D.00000
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Wavelength Data

Use Wavelength (um) Weight Use Wavelength (um) Weight

V1 |0.4861327 [1 713 [055
¥ 2 |05875618 [1 [ 14 [055
W 3 06562725 1 15 [055

|
|
|
T4 [055 [1 [ 16 [055 [1
s | [1 17 [055 [1
e | [1 18 [055 [1
7 [055 [1 19 [055 [1
s | [1 20 [055 [1
ra | [1 21 [055 [1
[~ 10 [0.55 [1 22 [055 [1
M 11 [055 [1 23 [055 [1
[ 12 [055 [1 24 [055 [1
Select-> | [F.d.C (visible) x| Frmary: |2 =
Gaussian Quadrature -> | m StepsFrom [p4g61 To [oese3

OK | Cancel |

Help | Save
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Glass Catalog
Catalog: |SCHOTT.AGF =l
Glass: [SF64A - KI: [1.28189012E+000 DO: [3.3000E-006
ggtgs L1: |7.27151640E-003 D1: [1.4100E-008
e K2: |2.57738258E-001 D2: [2:2800E-011
SK3 AT |2 42823527E-002 EQ: [6.44D0E-007
Rename: |SK2 K3: |9.68186040E-001 E1: [8.0300E-011
Formula: |Sellmeier 1 ~| L3 [1.10377773E-002 Ltk: |1.0800E-001
Status: |Obsolete | | TCE: [6
Nd: 1607381 Vd: 56.6501 | Temp: |20
[ lgnere Themal Expansion | p: |3.55
[~ Exclude Substitution | dPaF: [-0.0008
[~ Meta Material (Negative Index) Minimum Wavelength: ~ [0.31000000
Maximum Wavelength: ’W
Melt Freg: ’77 Comment: |
Rel Cost: [2.09 CR: [2.00 FR: [0.00 SR: [2.20 AR: 100 PR: [2.30
Save Catalog | Insert Glass | Sort By -» | m
Save Catalog As | Cut Glass | (Glass Report | Catalog Report |
Reload Catalog | Copy Glass | Transmission | Compute Nd/Vd |
[ & | | Fit Index Deta | Fit Meft Data
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Tilt/Decenter Elernent

First Surface: |? ﬂ Last Surface: |11 ﬂ
Decenter X: |2 Tilt X: |5

DecenterY:  [0.0 Titt Y .0

Order: |Dec:enterthen tilt ﬂ Titt 2 0.0

Coordinate Break Color: |Defauh Colar ﬂ

Coordinate Break Comment: |T|fthec:enterthe second lens group
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DOUBLE GAUSS

Double Gauss 28 degres fisld.zmx
Conf:.gurat,:.on 1 of 1
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Parameter 2 solve on surface13

Sove Type: | - |

From Surface: |7

Scale Factor: |-1

(Offset: (i

From Calumn: |Currer|t j
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Lens Catalogs

Search Criteria Search Results
Vendor: EDMUND OFTICS = N 32431 EFL= 100.00, EPD=24.00 (P.5.1)
32482 EFL= 100.00, EPD=24.00 (P,5,1) -
[ Use Effective Focal Length (mm) 45512 EFL= 100.00, EPD=24.00 (P.5.1)
- , 47175 EFL= 100.00, EPD=22.86 (P.5.1)
Min: 99.00 Max: 101.00 47350 EFL- 100.00, EPD- 24.00 (P.5.1)
. 48020 EFL= 99.78, EPD=22.8 (F.5.1)
¥ Use Entrance Pupil Diameter (mm) 43276 EFL= 100.00, EPD= 24.00 (P.5.1)
™ Maxc: 48286 EFL= 100.00, EPD=24.00 (P.5.1) =
" 20 = £ 48774 EFL= 100.00, EPD= 24.00 (P..1)
Shape: Type: 48325 EFL=100.00, EPD=24.00 (P.5.1)
48965 EFL= 100.00, EPD=24.00 (P.5,1)
™ Equi- [ Spherical 63810 EFL= 100.00, EPD=24.00 (.5,1)
Eaui M 65467 EFL= 100.00, EPD= 2400 (P.S 1)
I B I~ GRIN 5487 EFL= 100.00, EPD=25.00 (F.5.1) A
65507 EFL= 100.00, EPD=25.00 (F.5.1)
¥ Plano- [~ Aspheric 65527 EFL= 100.00, EPD=25.00 (P.5,1)
65547 EFL= 100.00, EPD=25.00 (P.5.1)
[~ Meniscus [ Toroidal 67097 EFL= 100.00. EPD=21.25 (P.5.1)
# Hemerts: - 7550 EFL= 100.00, EPD=24.00 (F.5.1)
SLELEE Singlet ~| 67956 EFL= 100.00, EFD=21.25[F.5,1) <
Status: Selected 27 out of 4060 files.
Search | Prescription | Layout |
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|| Lens Data Editor
Edit Solves Wiew Help

Surf:Type Comment Radius Thickness Glass
CBJ Standard Infinity Infinity

= Standard 32481 51.6800 4.3000 H-BET

2 Standard Infinity T0.0000

I® Standard Infinity 2T7.1654| M
IMn Standard Infinity =
"W

% B<< B849 ;:4? 4M(<7 3B@ ?@ O; 6 <76 6@ <5@66@ 5@ 8
45< $<?9 4?7 2476@ ?<?9 <K$ 7 46 K77 (<7 247
?:5 6<9 |

Add Fold Mirrar

Fold Suface -
Tikt Type: KT - Reflect Angle: 50.0
QK | Cancel |
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Tilt/Decenter Elernent

First Surface: |4 j Last Suface: |4 j
Decenter X |0.0 Tt : 10

Decenter Y:  [0.0 Titt Y 0.0

Order: |Deu:enterthen tilt ﬂ Titt Z 0.0

Coordinate Break Color: |C.:.|.:.r 4 j

Coordinate Break Comment : |I"-'1irn:|r it

[ Hide Trailing Dummy Surface

0K | Cancel |
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|'l' Lens Data Editor EI@
Edit Solves View Help
Surf:Tvpe Decenter ¥ Tilt About X Tilt About ¥ Tilt =
CBJ Standard
STO* Standard
2 Standard
3| Coordinate Break 0.0000 45.0000 0.0000
4| Coordinate Break 0.0000 0.0000
S Standard
6 Coordinate Break 0.0000(P -10.0000| P 0.0000(P
7 Coordinate Break 0.0000 45.0000| P —-0.0000
IMA Standard

;7?4 H4=6@ V*XH4<;, C=@47247B46?7@ 6@ <4=;6;>7462 7?<7?9
<K ?<<4 ;K<7 477 :5 6<9 I

Slider1

kil O 0
|Surfau:e j|Pammeter3 j On Surface: 4- - Window: (&l -
Start: -10 Stop: 10 Animate | Save Exit |
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Lens Layer O i LY
(F“E Type: m][l:onﬁgumﬁon: - ]

Ray Pattem: |Solid Beam || Dummy Thickness: [1.000E+000
Tolerance: m
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[ Scatter NSC Rays [ Use Polarization
Ready.
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Aperture l Title/ Motes ] Units ] Glass Catalogs | Environment
Aperture Type: Entrance Pupil Diameter |

Aperture Value |25
Apodization Type: |L|n'rf|:|n'r| j
Apodization Factor: 0
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Wavelength Data
Use Wavelength (pm) Weight Use Wavelength (pm) Weight
V1 |0.4861327 |1 13 Joss [
Vv 2 |05875618 [1 14 |o5s5 [
V3 |06562725 1 15 |os55 1
4 |oss [ [ 16 |o5s5 [
s | [ 17 |oss5 [
e | 1 [ 18 055 1
7 |Joss [ 719 |oss [
e | [ 20 [o55 [
s o [ 21 |oss [
[ 10 Joss [ 22 |oss [
11 Joss |1 23 Joss |1
™ 12 |055 [ 24 [055 [
[ Select> | [F.d.C (Visile) | Primany: 2 j]
Gaussian Quadrature -> | |4 | StepsFrom |p4g61
OK | Cancel
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i 5 |1.0000 jo.00000 |

[ 3 | 0000  |0.0000C

# $ 6@ < 646 4<<= =886 ?B 7 6 76 >?:=4:<7> 646=U #X2 46GU
#X #AX <B4=7:. =, .<7> 6 V= <=:< =;>7?7:?4<<= D; 4
646 4<<=.=886 ?< =68

% @4H B 6 7 H =6@ 5B 74C66@ <
7486 2B4H< 56@ 4745<4 G6 6 % B
6@ >674< ;4?7 6@ < =68 B9

506?785 6 6@ < | 6
76 6 6@ : 6.5; 7464:
BB B<<C 7 5 547?867

7:C<62B 9 BB B<< 74664<: G ;:4? 6@ 176 ;:4?2 >
4?226@ : 62877< 47 4 7:C<b6< 4? 476@ 5 ;:4? $<7?9
6@ 5 ;:4? 6@ 464 76 247> 6@ 69= 68 6 6
6@ ? 76 :8C ::;:4? 247 6 6@ :<< B 5 7464l

|| Lens Data Editor E'@

Edit Sclves View Help

4

?4, 6@ >7?7:746 4= 6@466@ 176 ?
:86@ < B @4H 66@ 176 ;:4? 6@ 7?9

6=>56@ B 7R :

6 6 4=6@ 5 6@ 8.7486 74647?7<

=247 ?<;7 6@ D; 67845

C 48l

6@46 6@ <

'8

Surf:Type Comment Radins= Thickness Glass
OBJ Standard Infinity Infinity
5TC Standard Infinity S50.0000
2 Standard front Infinity S5.0000 H-BE7
3 Standard middle Infinity 5.0000 F2
4 Standard rear Infinity S50.0000
IMA Standard Infinity = -:_

M4H =< 57 647 34B4=

6 M:

6=3
6=S/B6@ ;6 6@ D;646 890 6@ 76 ?<<

;7 6@ C=

B<<B 96@ :6:

<45 6@4 6@ 7?85



1 1: Layout =0 Heh

Update Settings Print Window Text Zoom

B; =68@4 4 D; 8 66@46 68;6C :F # @ 4 8>< B4=6 4?@ H
6@ 20;67.C<.?7<?96@ 47; :?;H46; : 6@ <46< :;4?22477?7@ 4 ..
8C <H <9 |

Curvature solve on surface 4

Solve Type: |F Mumber ﬂ
F/i: |5

B<< 88746<=?78>6 6@ 47; :7?;H46 . 6@46 =<7 4 ‘F#? <56l

11 1: Layout [= ]l & |ws]

Update Settings Print  Window Texd Zoom

=4<6 56@ 47 :?,H46; 6@ 6@ 6B ;:4? 247=;B<< 6@466@ :F_
<H 4;6 846 ?4<<=;>746 6 :? 6@ ? 76 6@466@ < C :F# <H 6@
86?7 6B4=6 : 7?4 =687 646

# 3 473@4>6 & 6@ J 44<2R <H S 6 6 6= <7:;7 647 5247; 2
: <H 6@ @4<<849 6@ > : 4<< 7 5 A




BB B<<C 56@ <

6 6,><9 |

6 :7; $< 7?9

Quick Focus

{*+ Spot Size Radial

" RMS Wavefront
Iv Use Centroid

" Spot Size X Only

" Spot Size Y Only

>746 6@ 4<= B 7B 6 6@ :4<MC4 ?
|| 1: Layout El@
Update Settings Print Window Ted Zoom

6;>3l

<K ?<<4 ;K"“?9(? 47

|l Lens Data Editor

Edit Sochves View Help
Surf:Type Comment Radius Thickness Glass Sen +
oBJ Standard Infinity Infinity
5TO Standard Infinity 50.0000
2 Standard front Infinity 5.0000 H-BE7
3 Standard middle Infinity 5.0000 F2
4 Standard IT2ar -T7T7.5303| F
IMA Standard Infinity =

> 4 >674548C=7?<?9 5

6@ >6C;66

4<=

6@ C;66 C4l

K>6

4548K64 747 C=>



|| 2: Spot Diagram E'@

Update Settings Print Window Text Zoom

®
<,

L

Spet Diag=am

Tnits are @

Ti H 1 2
BT rading - 185 448 1E8.T55

=0 radins - 59357 542115 LENS . MK
Eoele ber 2000 Raference - Chief Rey Configueation 1 of 1

@ >6 47, T 4G 2474C 6 &, 46 6@ #X: <7> 6 $@ ?9 6@46
=;566@ 48 74644 @B @ 247 : 65 C4796@ 5@6@ G ? 6>C=
6>6 849 ; =; =68 ? ?6<= 6;>

# $ (4<<=27<?9 >6K=68%$@ 79 @ H4i<; 4C< 6<6=?@ 7?9 =; :<: 6@ 86

7?88 6;>4<6 <6@ ;5@ 6 H=> C< 4 <6?4 C ?45@6C= ;7@ 4;,6<6=24=6@ 5
67 >6 @<7TC?2@?7972474=6@ 57<4 744 M 3 * C 76:. 7C:
>7?75
@ ?7?<?9 (<K4H 2 > 6@ 4 C;66 26 4H 6@ :< 4 MC4 ?
6> E8G3
, @
:C4 7?7 =68 6> ? 64 <= F#< 6@468 6 6@ >7:7?46 :4> 6; 2
BAH< 56@ 47: <7 :H B2C;6 6 . 6@ OC
4?762B6@ <= 7?;H7 ;14?726 @5@<=;<9<=6C 6@ C 6> C<< :
6@ OCA% 4 B5 56 6@ < 6566@ C 6> C<>:847

( 6B B<<b<< B@46 6 84=7?7@45 % 7 6@ C=7,C<.<6.72<?95 6@
>4486 B B46247 <76 56@ MH4 4C<3 <HI

Thickness solve on surface 1

Solve Type: Wariable bl

B?4; 6@ 9=C47 @ 6?,6\$6<] /> 47@<76@ $6<C66 2476@
> 6@ EC66 6@ 9=C470
# $ $@4>6 6@ J 4:4<2R 6 :4? 3: 4 :884=:4<<6@ ; 1;<9=C47
@ 67?6 @4

% B<< 64664<: GH4 4C< |



|| Lens Data Editor EI@

Edit Solves Wiew Help
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5TO S5tandard Infinicy 50.0000|WV
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Default Merit Function
Optimization Function and Reference
o =
RMS jl | Spot Radius _~| | centroid ~|

Pupil Integration Method

* Gaussian Quadrature " Rectangular Amay
(res 2 -1 [ax =]
Ams: |E j [

Thickness Boundary Values
[ Glass: Min: |0 Max: |1000 Edge: |0
[ Air; Min: |0 Mz |1000 Edge: |0

[v Assume Sxial Symmetry Start A |1
[ lgnore Lateral Color Relative X Weight: |1.0000

Corfiguration: Al - Owerall Weight: |1.0000
DK I

Cancel | Save | Load | Feset | Help |
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1 Cycle | Varables: &
h Cycles | Initial Mert Function: 0.133532485
10 Cycles | Current Merit Function: 0.013577435
A0 Cycles | Status: Idle
Inf. Cycles | BExecution Time: 0.593 sec
| Algorithm: |Damped Least Squares ﬂ
#CPU: [4 =] I Auto Update
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Default Merit Function

Optimization Function and Reference

|RMS | [| Spot Radius j] |Centroid |
Pupil Integration Method
r‘rf: Gaussian Quadrature " Rectangular Amay
Rings: |4 j |1 x4 J
l\‘-.lnﬂTI'ISZ |E j [
Thickness Bopndany Valies
-
[ Glass: Min: |2 Max: |20 Edge: |2
F Air: Min: |D.5 Max: |1000 Edge: 0.5
[v Assume Sxial Symmetry Start At |2
[ Ignore Lateral Color Relative X Weight: |1.0000
Corfiguration: All - Cwverall Weight: |1.0000
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