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CHAPTER 1 3

BREIER (Maksutov) ERIZARIRRETELH

SR IUERIT R R A A A B (S 63— > F number (70

HRELALISR/NIIEEE) Ry15 > diE 1-2F e

Prescription

Radius of
Surface curvature
Object infinity
1 (stop) -6.583
2 -6.888
3 -29.42
4 -6.888
5 (image) infinity

Operating conditions

uUnits

Entrance pupil radius
Wavelengths

Y-angle

Thickness to
next surface
1.00E+20

0.52

12.1
-12.0999
19.115492
-0.110184

inches
3

0.656
0

Glass
air
Schott BK7
air
refl (air)
refl (air)

0.587
0.3

Outer
semidiameter

3
3.1
3.3
0.75
0.85x0.85

0.486
0.5

Inner
semidiameter

0.85

microns
deg
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” FRED 5.20 (powered by Photon Engineering) - [reflector and integrator example_1 frd] [DEES
WEFle Edit View Tools Revirce 3D View Creat Anslyws Window Help ESFL _l=] x|
DASH Y BENE AR 2 Q) A zxs=x-onEvanmwe |
Objects Description T
[+ (= Optical Sources (ETEnE
5} (@8 Geometry
(30 Analysis Surt.
+ (2] Materials
%} B8 Coetings
%} (@2 Scatierers
+} (=] Raytrace Prop.
BAAT I
<] | »
M FREDI _ Wreflector and .|
= 01714706 20:481:11 b
10000 Num rays at start =
10000 Num rays at end GRS
7943 Num rays traced
30973 Num ray-surface intersections
8.79 secs Elapsed ray trace time
2057 Num rays halted due to no more intersections found (info:1)
v
g~ m 3
Aiﬁ?f&z@‘ﬁﬁiﬁt] ~|
X: 40, V41 Z: 46 | SysUnitmm | WavUnitum =]

B1-3 FREDIEDHTEREERVIRIET

FHEL—EHTHIFREDFE ZE /Y » F #EERBEEE File—>New—FRED

Type > W& 1-4F77T ©

FRED 5.101 {powered by Pho!
JJ[E Edit View Tools Help

| T
= Open... CtrO 2] Script Type  ChrShift+M
Import

&S5 Print Active View,,, Chrl4P
Print Setup...

Print Output Window. ..
Output Window Print Setup...

1 C:\Jeremy Projl...\waveldemo
2 Spectral Power_Using Array
3 Spectral Power

4 C:\Jeremy Projl...\cecmaker2

Exit

Ale+F4
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FRED 5.101 (po FRED
||t £t vow Took Beytrace 3D View Create anayses window Heb

A | s c 0 E F € [ T F L [ N o -
=== Created new optical system (FRED1)
| | >
i H1ISHO4SI5363, Vi 2154242256,  Z: 520049644300 017 [ysnitin  Waviintum | NOW ©
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(1) Anabsis Sutacels)
1 &3 Materials

& A Air

& Vacuum Vacuum

9 Simple Glass | Constant refactive index
€9 Standard Glass | Schott BK7 equivalent
€9 Optical Cement | generic optical cement

[} &3 Coalings
& Absorb 100% Absorbing Coating
> Reflect 100% Reflective Coating
= Transmit 100 Transmissive: Coatng X
= Standerd Coating | 96% Transmiting, 4% Rifleciing Costing
& Uncoated Bare Substiate
[} &3 Scatterers

8 Black Lambertian | 4% Lambertion
5 White Lambert.. | 96% Lambettian

' Haivey Shack Polished suface scatter
[} &3 Reytizce Fropeies
=2 Hatal Halt all ray components

=2 Transmit Spec... | Allow tiansmitted speculst ay only
=2 Reflect Specular | Alow reflected specula ray only
=2 AlowAll Allow al iay components

Fl a [ B c [ E F © " 1 J xk [ o [l N o -
i
2 === Created new optical system (FRED1)
3
0
5
6
7 -
7l | »
For Help, press F1 [Systnitin Wavtntm | WM @
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FREDIEHFERTE » BEfETools—Preferences » #[E 1-7FT1% ©

EHZE 0] LMEXFREDIEHF 5% AE » BI04 RAVHE - HIR
A = EHE LR PAE - 40 1-8Ffr © FREDA A LUECEE i) S 4F &%
%E - UIE1-9F T ©

FREDHJFEZEE TR > E1EEdit—General File Comment » #1[&1-10
A o HE AT IERE SRR 7 5 L R= ek » e sC a2
BivERsE (E1-11) o Kt EEEREE S —EE AT AR > 0]
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CHAPTER 1 7
BREIER (Maksutov) BiRFARMEETEH]

(” FRED 5.101 (powered by Photon Engineering) - [FRED1]

H‘ File Edit View |Tools Raytrace 3D View Create Analyses Window Help

H@@—w Preferences...

User Defined Scripting Tools >

Units and Scaling. ..

Objects ;
[ g P ey Edit/Yiew GRIN/Birefringent Material Position/Orientation, ..
(22! Optical S¢
B Geometry Reports 5
(23] Analysis €
+ (2] Materials BSDF Data Fitting »

+} =] Coatings User-defined 3D Chart View
+ (sl Scatterers
1 E' Raytrace Determine Scatter Importance Sampling...

sl

Analyze Scatter Importance Sampling, ..,

Force Immediate Document Update
EditView Pre-Update Script...

Edit/View Post-Update Script...

Pre-Update Script Status (active if checked)

N o o1 n

B1-7 FREDBEHERTE

x

Dutput Window | Visualization | Format | Units of Measurement I
Warnings Miscellaneous I Miscellaneous 2 | File Locations

™ Play sounds

IV Keep help file on top

[ Allow abort recovery

[ Enable InteliMouse in grids

[V Enable special treeview tooltips

[V Enable Formula Engine in certain dialogs

™ Enter curvatures [uncheck to enter radi)

™ Use isotropic scaling in analysis windows

™ Automatically lock analysis windows open

[ Show tutorials/samples dialog when starting FRED

[ Use 3-pane analysis plot windows [default is 4 panes)

™ Reseed all random number generators before every raptrace
[ Show general comment dialog when opening FRED document

| (1] I Cancel I Help
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- -
" Preferences )

Warnings I Miscellaneous |  Miscellaneous 2 | File Locations
Output Window Yisualization I Format | Units of Measurement

™ Draw local trimming volume when creating a new surface
™ Draw surface timming volumes instead of surfaces (for large models)

™ FitView-To-4ll ignore nontraceable entities Default Orientation

™ FitView-To-4ll ignore curves |-Z Axis, +Y Up ZI

Show: |Coordinate Axes ¥ in new systems Screen Background I
- I -

Print Mode: & Auto ¢ Bitmap ¢ MetaFile

Printer Background
Pivel format:  Safe & Fast  User [1 = [ /|

— Set Custom Views
|Cu —— LI Get Current Yiew |
x Y 7t
Camera is located at: 0 i {10
Camera is aimed towards: |0 |0 |0
Camera "Up" direction: |0 f1 0

| oK I Cancel | Help

B1-9 FREDUILUENEETBIZEISRE

"” FRED 5.101 (powered by Photon Engineering) - [FRED1]
”“ File |Edit View Tools Raytrace 3D View Create Analyses Window Help

m 2 Undo(0) CirltZ im& By B HJ = L

¢ Redo(0) Ctrl+y 5
Objecl ¥ cut Chrl4-%
E B3 copy Chrl4G
- (& i Paste CErl+Y
i

QE Copy Active Yiew to Clipboard

k o Edit{view Multiple Surfaces. .,

+ b b
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BREIER (Maksutov) BiRFARMEETEH]

(" (FRED1) General File Comments =[Ol x|

11 March 2005 =]

This is my first FRED system. B inch f/15 Maksutov Cassegrain telescope with
corrector lens, primary mirror, secondary mirror spot, and detector.

13 March 2005

| oK I Cancel | Apply | Help |

B1-11 FREDHVIEZREHAR

FREDHY 2 &t (5 A AR E » BEETools—Units and Scaling » #[1[E]
1-12Ff7 e

"” FRED 6.30 (powered by Photon Engineering) - [mak1.frd]

JJ‘EiIe Edit Yiew |Tools Raytrace 3D View Create Analyses Window Help

J,@ ]% = Preferences...
= c

User Defined Scripting Tools >
Objects
[} =4 Optical Sour
= Collimat
[=} ‘= Geometry Reports »

@ Comectc
3 Primary
@ Second  User-defined 3D Chart View

BSDF Data Fitting »

¥ Image

‘) . 9°H Determine Scatter Importance Sampling. ..
(4] Analysis Surl - -
@ Materials &nalyze Scatter Importance Sampling, ..
(=] Coatings Force Immediate Document Update
] Scatterers Edit/View Pre-Update Script...

Edit/view Post-Update Script...

Pre-Update Script Status (active if checked)
Post-Update Script Status (active if checked)

Edit/View Global Script Yariables. ..
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FRED) A %7 AL FH B8 (7 2mm » {55 2 0] $5 HL ol B BN > #4]
& 1-13F1s ©

(” Units & Scaling 2] x|
¢ Change system units
Current system units: mm Cancel |
Change units to: IrTCh j Help |
™ Change units de t‘::mele' -
rn_icroinch B
" Scale system uinch
rch | —
Scale sustermn by in
Scale system by Ffoot J
ft —
vard =
l 2] | ol

5 =l =]
@ [wavlnitum | [ @ @lWavUnit:um @

B1-13 FREDBYRIFTEER{FAHEE(I

NIEFREDH T —{E Lens »  FE A g B B Aat AR 51 2 rh )
Geometry > &k —1E5E5 » BEfECreate New Lens » W& 1-14Ff77 ©

EEf¥Create New LensZ (% » & I EHUIE1-15¢7 %5 » 55 %0 A LenstH
28 BEE B GlasstHEl > IFPIRMRFMEE IR Sy Schott BB HN-BK 7 »
HE 1-16801-17F777 ©

E L E LensHIFLEE » BEfEAdvanced Settingsi# 5t » & H I —1[H
Advanced Aperturel V{551 & > (EType of Edgely M= b » 758
#%2Edge with front and back bevels (& 1-18) > & AT Aperture
HIRE - 40 1-19FT »



