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Fle Edit Format View Help
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2 2.22 .0001
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65 2.337 0
675 2.331 0
75 2.322 0
775 2.317 @
8 2.3130

MATE AL

.364647 0.407 -4.430
.375697 0.432 -4.560
.387437 0.460 -4.710
.399935 0.490  -4.860
.413267 0.523  -5.020
.427517 0.558  -5.200
.442786 0.598  -5.380
.459185 0.644  -5.280
.476846 0.695 -5.800
495920 0.755 -6.030
.516583 0.826  -6.280
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7F COATING.DAT 52 X & mang2004, £58)% 1|LHLH|G, I8 F1 R FE AT Uh AL,
fE34 % 20nm, il 2. KB I B B AE R 5 BEATU0AE -

|“: COATING.DAT - Notepad

Flo Edt Format Vew Hep

WAVE 0.495 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0
WAVE 0.500 0.0 0.01.01.0 0.0 0.0 0.0 0.0
WAVE 0.520 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0
WAVE 0.540 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0
WAVE 0.560 0.0 0.01.01.0 0.0 0.0 0.0 0.0
WAVE 0.587 0.0 0.01.01.0 0.0 0.0 0.0 0.0
WAVE 0.600 0.0 0.01.01.0 0.0 0.0 0.0 0.0
WAVE 0.620 0.0 0.0 1.01.0 0.0 0.0 0.0 0.0
WAVE 0.640 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0
WAVE 0.656 0.0 0.0 1.01.0 0.0 0.0 0.0 0.0
WAVE 0.680 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0
WAVE 0.700 0.0 0.0 1.01.0 0.0 0.0 0.0 0.0
! Sample taper function

ITAPR. QUAD

BT Z.—.1

! sample coating using a defined taper
ICOAT AR_TAPR
MGF2 .25 0 0 QUAD

COAT bbaro

SI02 .0955 1
TIO2A .1291 1
SI02 .0365 1
TIO2A .0146 1

ICOAT mang2004

5102 .02 1
T102 .02 1
15102 .02 1
TI02 .02 1

Kl 2
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New | Ope | Sav | Sas Upd | Gen | Fie | Wav Lay | L3d | Pay | Opd | Fed | spt [ mt | Fps | Enc opt [Ham | Tol | Gla | Len Sys | Pre

Wavelength Data

Use Wavelength () \Waight Use Wavelength () Weight

1 [oazo00000 i 13  [r55000000 [ 0 o) x]
2 josssoonon 1 "4 [ogs008000 i Update Settings Prnt  Window Text Zoam
3 [osazoooon i 15 [fEsoo000n [ o
4 [ossooooon 1 16 [F55000000 i
5 [oa0000000 i 17  [F55000000 i
[~ &  |0.F0000000 1 [ 18 |055000000 i
7 [ezoe0000 i 19 [Fss000000 [
s  [fiAE0uoeon i 20 [F55000000 i
o [oesoomoon i 21 [Tes000000 i
10 [fes000000 i 2z [Fes000000 0
(L (B i 23 [ss000000 [
1z [fEE000000 i [~ 24 [F55000000 i L
Seecs | Facommm =] Pmay F = o
‘ T ] e | Sar | e ——
elo Bave Losd e
Lens Data Editor _|o x|
Edt Sclves Optens Hep
Surf:Type Comment Radius Thickness Glass Semi-Diameter Conic Par 0 (unused) Iﬂ
o5d] Standard] Tatimicy Tatimcy Tntinicy] 3.000000
: Standard] Infinity| 5.000000 11.000000| U 0.000000
STO* Standard] Infinity 3.000000 SILICA| 11.000000| U 0.000000
3 Standard] Infinity 5.000000 10.071964 0.000000
IMA| Standard] Infinicy| 4 10.296568 0.000000
-
£ RS 24
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e 1) WHE 2 [H°N mang2004 HEfii; 2) HEH Use Layer Multiplier; 3) ¢ All
Variable 1 T 152 W) BE SRS il AR &, 4nl&] 4.

ZEMAX-EE - C:\zemax2005\Samples\ coating_design\Coating_Optimization.ZMX
Fle Edfors System Analyss Took Reporfs Macros Extersiors ‘Window Hep

L34 | Ray | Opd | Fed | spt

Update  Sefthgs' Prnt Window Text Zoom

(81 Surface 2 Properties

Type | Draw | Apetture | Scattering| TiftDecenter | Physical Optics Coating |

Jchoose Layer

Staty; = THvanT
AllVariable Al Fixed Al 29 z011
\_—/ RET 1500080 M

CORTING GPTIFIRTION 21X
CONFICURATION 1 OF 1

Previous Sutace | Next Surface |
Ed Solves Cptiors Help
SuxtiType oK ancel | Hop | feer Conic Paz 0 (anused) i
Standard| Jinicy| 0.000000)
Scandard| Tnfinicy| 3.000000) SILICH| 11.000000| 1| 0000000 3
Standard| Tafinity] 5.000000) 10.071864 0.000000
Scandard] Tamiat = T0.2305e1] 5000009

Kl 4

o WE 5 1) SHIRSR- KL UG BRI R20%, WAHIERIER, ]
RATENA . 2D G VPN R B D oA T4 AES CODA 52 SUVEAT B 201
AP K ss24384 F R HERME N 100%, FIEEVEE CMGT, CMLT 5& IR JZ 5 1)
2 F>10nm, <180nm, X FEH 1.

Fle Edfors System Anclysis Took Reports Macros Extensions Window Hep

dt Tools Hep
oper % Tazget Weight
BINK] BINK]
cona cona| 2] 1] 1] g 0.000000] 0.000000] 1.000000] 1.000000] 0.882150]  10.s60702
cona| cona| 2 2 1 s 0.000000] 0.000000] 1000000 1.000000] 0.830236]  22.744333
‘cona| ‘cona| 2 5 1 e 0.000000| 0.000000| 1.000000| 1.000000| 0.795060|  33.146081
7 4 1 & 0.000000] 0.000000] 1.000000] 1.000000] 0.7950532|  33.14888¢
6.500000) 1.000000) ©0.500000 0.000000
2.000000) 1.000000) 5.000000 0.000000
0.500000] 1.000000 2.500000 0.000000
2.000000) 1.000000) 5.000000 0.000000
6.500000) 1.000000) ©0.500000 0.000000
9.000000) 1.000000) 9.000000 0.000000
0.500000| 1.006000| 9.500000)| 0.600000
5.500000) 1.000000) 5.900000 0.000000

Print Window Text Zoom

Edt Soives Optiors Hep g
T oA i 5 o seopa) | || ﬂ
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Kle: 1) HAeREREEMA, XA FEFE S 2) g R S
DU K o R KRR PR (B 23 91 4 0.9976, 0.9985, 0.9994, 0.9962.

Pl
Fe Edfors System Andysis Took Reports Macros Extensons Window Hep

Ot | Hem | Tol

=18l

e Targes Veigne | vaise v conerin | &
o] I}
cona| 2] 1] 1] 8| 0.000000] 0.000000] 1.000000] 1.000000] #" 0.597650] \ 24.655347]
oo B p 1] 5| o.ooo00]  o.00ooa| 1000000 3.000000] | o.ssea70| Y 10.4s0202
conz 7| B 1 5| o.ooo00]  o.ooooso| 1000000 3000000 | _o.009%es| J 127023
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R
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[ Auto Update GLOPT 005:0.001366447 000gpd ¥ e
= siLica) e i
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a.09)
Cycles: 156 (GLOPT_007:0.001366447 il E ,04]
LastSave: 0.01 Min (GLOPT_008:0.001366447 a.e3| s " A
Waiting for threads... GLOPT_009: 0001366447 L T = i
opt  Opt GLOPT_010:0001366447 BT
e
Sl i gy ourece 2
s
R mcxodnEEt 6 no0u

< 6

WK 6 EHE, 1) MEREE M HILH] oA 2° ) - K dh<k, nlFH
Pl IS ARRAEI)ZNT 0.5%; 2) Gmi s 22 REAEZ TCMU, M Nominal £ HEHF
R 4584 0.0876L0.11336H0.0352L0.01292H, & 7.

HAT I BT AR AR A ANER IR ! RS LS G A~ 22N 58, IXAN S RS i A 22
K2 BHIE M AZE N, R BT EATD AT IR T

Fle Edtors System Analyss Tooks Reporfs Macros Extensions Window Help

Opt | Hom [ Tol
Reflection vs. Wavelength 2
Update Seitings) Print Window Text Zoom Update Seltings. Print Window Text Zoom
o.0050 L E| 20050 T T E I
2,045} 1 [ o.004s |- E
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] ]
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= L
z
A o.o0i0 Ll & o.eot0
;0205 I 2. 005
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=ede) PR BiEr000 @ 42000 54000 ©.66000
WRVELENGTH IN sa
T REFLECTION US. WAVELENGTH
2BRTING ManEa SAT APR 30 2011
%S@{ﬁgﬁmneg%ﬂ“ Y SURKREE 2 EORTING HENEZ0OY oM SURFACE 2
SUBSTRATE | Sfrca INCIDENT MEDIA!
ANGLE OF INCIDENCE!,2.2000 SLorr_sei v | SR £l 1cn L |
e =% [| ANGLE OF INCIDENCE: 22228 SloFT ool Zhx

2 =lofx|

Tuve = = = Nominal _‘ = _‘ Comment |
:r_|ml7 3 [T 5 52500000

z 1]
o] p p ] 5. ee7s08] 0.000000 5.000000
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NESIHTIIRESR: 1D BEIDIF AR CMGT, CMLT A0 0. 2) — ki
5o WS FE L 3%, BT LR R JZ ) B SR 1) A ZE W AR E BN +/-3%, T 8.

{3 ZEMAX-EE - C:\zemax2005\Samples\coating_design\design_001.ZMX
Fle Editors System Analysis Tools Reports Macros Extersions Window Help

=llx]
Update Setfings Prnt Window Text Zoom
[ [ [ Targer | weionc Value % Contzib -
e T T T T T T T T T
2.0045 - gl 9.000000] 0.000000 1.000000) 1.000000 0.937650 23.655327
— 1 4: Reflection vs, Wavek _ o] ] feeee 1.000000] 1.000000 0.928470 10.450204]
: 0000 1.000000) 1.000000 0.99%466 1.274325)
& Update Setfirigs: Print Window Text Zoom
5 p.owas| 1.000000] 1.000000 A anenng 43.620124)
a o.0050f
4 p.e030-
e 0.0045 0.500000) 0.000000 0 0.000000
T 0.0025F il 9.000000) 0.000000 o 0.000000|
2 z
£ o.cem R 0.500000) 0.000000 PO 0.000000)
7] o 5.000000) 0.000000 5.000000 0.000000)
G o.o015 I 5.00mf
o : z 0.500000) 0.000000 09.500000 0.000000]
i o.o0ie * D.owm 2.000000) 0.000000 2.000000 0.000000)
5 e.00z0 0.500000) 0.000000 0.500000 0.000000)
0.8005 g
d o.00s 3.000000) 0.000000 5.000000 0.000000
a
°.0eee - E pein
@, 42000
ik 0.0005 =
FEFLECTION VS @.0002
SAT APR 3@ Z211 a. 42000 cuang 0. ceoen
CORTING MANG20EY ON SURFACE 2 WAVELENGTH IN pn
INCIDENT MECTR! AIR REFLECTION US. VAVELENGTH
ANGLE DF INCIDENCE! 80000 23ArINE HENESbdu on sumeace = = T ;
CoATItsHElCaRag O Diamerer Ly ag ic [ Par olumused) | 4
SUBASTRETE. SILIRE. . +/-3% FYYyYeIm I
[l Tolerance Data Editor 2 -0 x
Cper # Type Surt Layr - Nominal Min Max =
1 (o) o 2 z -] 3.579535 ~0.131386) 0.131386
2 (Tcm) oMy Z 2 B 5.667908 ~0.170087] 0.170037
3 (Toum) Tam 2 3 = 1.759848) —0.052795| 0.052785
4 (Tam) o 5 B B 0.646189 —u.umaxaq 1]
5 (TOFF) TOFE| - - -] - -

] Mz

K 9 S A T Bl ] REMYIE T

Fle Editors Systsm Analysis Tools Reports Macros Extensions Window Help

1: Reflection vs. Wavelength 1

Update Seftings Print Window Text Zoom
[ [ Taxges | weignt Velue * Concrib -
2.posaf
o.oo4s |- 0.000000] 0.000000 1.000000 1.000000 0.997650] 24.655347
— ) RS 5 _ [ x|feeee 1.000000) 1.000000) 0.998470 10.450204
4 0000 1.000000 1.000000 0.999466| 1.274325
1 Update Settings Print  Window Text Zoom
E 0,0035 - 1 1.000000 1.000000 0.996224| 63.620124
o oosal |
o 0.0030
z @.0045 | 0.500000] 0.000000] 0.500000 0.000000
& p.ooz5| Sl > o[ |p-00000 0.000000
> z =
£ o.cox | ~500000) 0.000000
v -000000| 0.000000
Z  o.oois T 500zl Made: Sensiivity = [ e —
i g T -500000 0.000000
5 e % oM #Mante Carlo Runs 100 SaveMonts Carlo Runs: [0 RS ORI
£ oeam “Sa0000] __ 9.000000
0.0005
o @ o.oos Ciiteria: Merit Function v| MTFFrecuency:  [S0000000 .000000) 0.000000
5
Ll m e.coto Sampling: |3 ~| Cconfig 171 -
2. 42000 0085
WA VE # Comp; Paraxial Focus ~| Cycles: | Auto ¥
EEFLECTION VS =
SAT APR 38 2011 4zoo0 Fields: User Defined ~| [T Separetefields/Carfige
COATING_MANGZ@@Y ON SURFACE 2 g — - = Di‘
INCIDENT MEDTI AIR REFLECTIC | Script opuzaTsC ~| [~ Force RayAiming On
SUBSTRATE SILICA SRz @
ANGLE OF INCIDENCE! ©.0000 COATING HANE220Y ON SURFACE 2 i
INCIOENT MEDIR: AIR T 0 (unused) E
SUBSTRATE LIcA_ [~ Show Descriptions [ Overlay MC Graphice
Tolerance Data Editor —|of x|
ow Compensators icle utWarst
B | ... B e =[olx|
Edt Took Help
Cper # Type Surf Layr Statistics: ~|  ShowWerst 100 Comment. |
1 (zCum) Q| 2 Stams:  Idle
2 (zam o 2
3 (Foumy 70T 2
e i 2 oK | Gancel Tiiliate Save load | Feset |
5 (TOFE) TOEE| B - - - - :

% 9
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10-1 52~ 22 Ml RE R IR AL, n] LA 55+ /-3% 2 2 (00 4 S S A =4 Sl i

Huli 2 /N T 0.5%I1 85K, [ 10-2 JE IR R A 25 B8 2 +/-2% 05047, XA R

NBBZ T, 288, WA N R ZE TN K EN .

35- ZEMAX-EE - C:\zemax2005\Samples\coating_design\design_001.ZMX

SR

AN

it

Fle Editors System Analysis Tools

Reports  Macros Extemsions

Viimconr  Help

New | Ope | Sav | Sas

Update Setfings: Print  Window

compensators are ignored,
WARNING:
WARNING:
Criteria f
Mode

Nominal Criteria
Test Wavelength

0.00136845
0.5320

User defined merit function
Sensitivities

except paraxial back focus change.

Boundary COnSTraints on Compensators are ignored when
using fast mode or user-defined merit functions.

L3d | Pay | opd | Fod

1ds: User Defined Angle in degrees
e

RAY AIMING IS OFF. Very loose toleramces may not be computed accurately.

¥-Field ¥-Field t VDX VDY Vex VoY
0.000E4000  0.000E4000  1.000E+000 0.000 0.000 0.000 0.000
0. 1. .. 0.000 0.000 0.000 0.000
— 0.000E4000  2.000E+000  1.000E+000 0.000 0.000 0.000 0.000
Sensitivity Analysis:
—i I [} H
Type Value Criteria Cnange Talue
™M 2 1 -0.131386000 0.001712265 0.000345818 0.131386050 0.t
™MD 2 2 -0.170037000 0.001842316 0.000475870 0.170037240 0.1
TCMU 2 3 -0.082795000 0.001231690 6.5243E-008 0.052795440 0.4
TCMU 2 4 -0.019386000 0.001416170 4.9723E-005 0.019385670 0.
Criteria Change

0.002083008 0.000716561

e i‘ 1: Reflection vs. Wavelength 1
lpdate  Settings Print  Windew.  Text Zoom
3
z
&
g
=
1=
]
b
s
]
o
=
T
5
“
=
il
¢
Z
g
WAVELENCTH TN pam
REFLECTION VS, WAYELENGTH
SAT_AFR 38 2011
COATING MANG28@4 ON SURFACE 2
INCIDENT MEDIR! AIR
SUBSTRA i SILICA
NGLE OF INCIDENCE: 0.@e0 DESIGN_@21 , ZMX
CONFIGURATION 1 OF 1

0.001842316
0.001814171
0.001712265
0.001431630
0.001217373
0.001416170
0.001812853

0.019385670

Nominal Merit Fumction
Estimated change 3
Fatimated Merit Funenion

0.001366
0.000732
0.002098

ZEMAX-EE - C:\zemax2005\Samples\co:

0.000475870
0.000847725
0.000345818
6.5243E-005
5.0926E-008
4.9723E-005
4.6506E-005

Estimated Performance Changes based upen Root-Sum-Square method:

design\design_002.ZMX

Nominal Min Max Comment -
-] 4.379535 ~0.131326]| 0.131386]
- 5.667908 =0.170037 0.170037

- 1.759848

—-0.052795

0.052795

| 0.646183

-0.019386

0.019386

4: Text Viewer

Ne' Update: Seftings: Print Window

E Units are Millimeters,

Paraxial Focus compensation is on.
compensators are ignored,

In this mode, all
except paraxial back focus change.

WARNING: RAY AIMING IS OFF. Very loose tolerances may not be computed ascurately.

WARNING: Boundary constraints on compensators are ignored when
W using fast mode or user-defined merit funcrions.

Update

Settings

PHnt Window Text Zoom

| | criteria : User defined merit function
Mode ¢ Sensitivities

[~ Nominal Criteria  : 0.00136645

L Test wavelengcn : 0.5320

INTENSITY REFLECTION

Fields: User Defined Angle in degrees
i X-Field ¥-Field Weignt VDK VDY  VCX  VCY
Ll 1 o.oc0rto00 0.000E+000 1.000E+000 0.000 0.000 0.000 0.000
2 0.000E4800 1.000E+000  1.000E+0Q0 0.000 0.000 0.000 0.000
[T 3 0.000E:000 2.000E4000 1.000E+000 0.000 0.000 0.000 0.008
|| sensicivity Analysis:
u | Minimm | Max.
I o.omssitos  0.00i509707  0.co0isrés  0.0e7SsTae .00 2,"ipm0n 2, oo B ey
o & g * b o & WAVELENGTH TN wa |
w2 2 -0.113352000  0.001600273  0.000233226  0.113352160  0.00
{tam 2 3 -0.035137000  0.001394442  2.2002E-005  0.035136360  0.00 EERUEGTIUN Sy WHYEEENGE ]
TRE I -0.012924000  0.001388473  2.2027E-005  0.012923780  0.00 SAT APR 3@ 2011
I COATING MANG2004 ON SURFACE 2
INCIDENT MEOIA! AL
Worst offenders: SUBSTRATE ! SILICA N ——
Type Value Criteria Cnange ANGLE OF INCIDENCE! @.000@ DESIGN _@0=, ZMx
L O 2 2 0.113358160 0.001686615 0.000320168 D CONFIGURATION 1 OF 1
w2z 2 -0.113358000  0.001600273  0.000233826 = s
[rom 2 1 0.087520700  0.001569127  0.000202681 < +-2% _lofx
Taw oz 1 -0.087591000  0.001534707  0.000168260 . 2
Tam 2z 3 -0.035137000  0.00139444%  2.8002E-00% S
o 2 3 0.035196260  0.001390109  2.3562E-005 Hominal fraan Max Commant -
Tam 2 4 -0.012924000  0.001388473  2.2027E-00% I T —roaa TR
an oz o4 0.012323780  0.001387500  2.1053E-005
H 5.66730 -0.113358 0.113358
H 1.75984 -0.035197 0.035197
Escimated Performance Changes based upon Root-Sum-Square method: N e T —
Nominal Merit Function 0.001366
Fatimated chanme :...0.000338 = =
I
(S A7

10-2

6
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Bl Rk, AT LK 430nm~ 670nm 06 E H FIRGE T 5e ik, HAg k!
COAT mang2004o0
SI02 0.0876
TIO2 0.11336
SI02 0.0352
TIO2 0.01292

N ==

W& Nl TIs M ZEMAX B MO SR RO T I BB R I PR IR, AR SR
THRKSH M RIFE ST

HAR ZEMAX AN BT A, (HIEEA RS B D RE 2 S Y, JUIAE
2005 ZJr A, Nt T2 AR VAL e ZE A RRG AR BT 0 B AT RO
By, ANKAEE IR 5= S5 ] ZEMAX s i, 0B, D Fe i o



