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OTE Architecture Overview

Aft Optics Subsystem (AOS)

*Fix ed tertiary mirror
SM Support Structure (SMSS) *Fine st eering mirror OTE Electronics Subsystem

* Deployable four-bar linkage strut assembly *Ba ffle and pupil mask *CMU Box es Thermal Management
» Secondary Mirror Mount (SMM) +CJB Box Subsystem (TMS)
*Pa nel Roof Radiators
*Pa nel +/- V2 Radiators
*ISIM Encl osure (MLI)
*Par asitic Tray Radiator
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SM Assembly (SMA) >

* Low mass Beryllium mirror .
*6 D oF pose control N
\,\%
PM Segment Assembly (PMSA) — 4
*1 8 low mass Beryllium mirrors
*6 D oF pose control

*Ra dius of curvature control

PM Backplane Assembly (PMBA)
*Fix ed Center Section supports 12 segments
*T wo deployable wings support 3 segments each

TMS (continued)

Not Shown *De ployable “bat wings”
» PMBA thermal management (SLI) *Fix ed diagonal shield

+ WFS&C Subsyst
ubsystem *De ployable stray light “bib”

Deployable Tower Assembly
*De ployable telescoping tube

*T wo deployable harness trays
*Cry ocooler line accommodation



Three Mirror Anastigmat Optical Design
Provides a Wide Field-of-Uiew
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Mirror Status

= First Cryo test of Flight mirrors has been completed

» Hexapod performed well at cryo, cryo distortions of A1 and
EDU at XRCF as expected.

= All PMSAs have completed grinding and are in the polishing
and testing phase which includes fabrication at Tinsley,
Integration and Test at Ball, Testing at the XRCF.

» The secondary mirror-1 was shipped from Tinsley to Ball.
The mirror figure is below the specification.

= Tertiary mirror and Fine Steering Mirror making good
progress at Ball.



Significant Accomplishments/Status
1-3 SSG-Tinsley

Pathfinder Flight Flight

Not at L-3 $SG-Tinsley

Even Slice

Smooth Quf Grind

‘Rough | Smooth O
sh inter

= Fine Figure Polish

Shipped to BATC

Cryo Null Figure

Final Optical Test

As of 4/18/09
Delivered
————— Pathfinder
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Cryotest #1 Summary

= First Cryo Conditioning Cycle,
—  Mirrors taken to <25K
- Measurements made at 28K

Temperature (K)

XRCF Cryogenic Test #1 Timeline

NM"‘-—-—
-l
Measurement Cycle
‘-...,._._.
"—-..._“—-—._MM

Cryo-Conditioning Cycle #2
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MEASUREMENTS

DIFFERENCE

Cryo-Deformation of EDU

EDU AMBIENT Figure 163.3 nmrms
(Piston, Tilt, Power, Astigmatism  124.7 nmrms
Astigmatism, & Gravity ™ :
Removed) As-Measuredd  _3.832 mm

Temperature = 292K
Dataset: 7040.407AB

Crvo-Deformation  RoC Change

(Piston, Tilt,
Removed)

.....oonu seve,
»

» RMS:
‘oo, 01427 um ..

-
*oencensser®
.

Power -18.997 mm . ion =
/ Total Cryo-deformation = 142.7nm rms

© 21759 um

EDU CRYO

Figure 182.0 nmrms

(Piston, Tilt, Power, Astigmatism 79.4 nmrms

Astigmatism, Gravity
Removed)

As-Measured A
ROC =2.636 mm

Temperature = 29K
Dataset: 7040.410

Astigmatism

Mid/Low Figure

High Freq Figure

RMS: 115.4nmrms

RMS: 82.0nmnrms

RMS 25.0 nmrms
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secondary Mirror Assembly Progress
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Tertiary Mirror and Fine Steeri
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Mirror Goating Preparation is Progressing
at QCl-Denton
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Structures Status

= Backplane making good progress at ATK
— Flight Center Section bonding in progress
— Pathfinder CS bonding going well
= Completed layup and cure of the first Pathfinder SMSS strut
= Completed SMM (Secondary Mirror Mount) CDA 4/28/09
= Near term reviews
- SMSS/PMBA CDA August 2009
— DTA CDA August 2009
—~ PMBSS CDA September 2009
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Tube Billets and SMSS Pathfinder Strut

Tube billet storage rack First SMSS Pathfinder Strut
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Pathfinder and Flight Backplane Assembly
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1& T Status

Completed CDA for majority of the SSDIF Alignment and Integration
Hardware and JSC Test Hardware.

Null lens optics have been ordered

ACF#1 Skip Test execution starting in November 2009
— ACF Mirror Blanks are in procurement

Chamber isolator demonstration is in progress.
PIT Review scheduled for July 2009
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Ambient Assembly Stand

Assembly Support Structures

Optics Integration Gantry
System

+V1-down Configuration

HP Struts

+V1-up Configuration

Ambient OTE Assembly Stand HP Struts
& Hardpoint Struts
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+ Upper Suspension Frame (USF)
+ Telescope Tension Rods

Test GSE Architecture and Suhsystems

Center of Curvature Optical

« Isolation System

+ Space Vehicle Thermal Simufator/

(SVTS) by NG

* Hardpoint Offloader Support -

System (HOSS)

mim-08-ims-0852

Assembly (COCOA)
+ COCI (MWL interferometer, null,
calibration equipment)

Autocollimating Flat Mirrors (ACF
Assembly)
+ 3 ACFs (actuated motion)

+ Rogue Path
+ Cryo Position Metrology

.

+ Fiber fed PM Lights

LN2 and Helium Cryogenic
Shrouds

Optical Telescope Element (OTE
Integrated Science Instrument
Assembly (ISIM) - (OTIS)
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Architecture Layout

Chamber Isolation <
Assembly

Upper Suspension
Erame

© crminrins |} Sommmene T

. P

Telescope Rod
Assembly
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Ref. - OTIS and Thermal Sim(s).
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NGST OTE Intermediate Schedule

2008 . - o 2011
M R NUCANE . SOCIE - A I I E TR SRy e A O R RN A TN
P:C OTE CDR C%R uog
5008 ﬁ 1008 1209 1211
KM FILKM (O MMS Madifiad Fit KM Struts JSCHB JSCChA
5.1.3 Hinematic CDA  Stuts Struts Modified KM MMS Struts 1110 1210
Mot Strts A
609 Bakeout Inatal
(((((( . e .COMB._ insted.. & Cryo... PGB Cryo Chamber ..
Shrouds  Gge  Run _ ACFs _Commis
[ISC Faciity 11fig 1310 11 F1 1 11
............................ oo KPR Rl o - . Ingtel P Ramove
51,3 Dol 0SE  Bake P! PFwo o3 PFW  Cryo PR
JSC OSE & - G8E SRR GSE PDA GSE CDA GSE jnetall ok Lo ACE  Comm AOS  Tag AOS
Activity © 18 6608 3108 SSDIF 1110 it 2, am 61y 711 BE
o 21 ;
570 et 2 :
A, : PE Optics 5
‘;’g;‘ oses OBESRR GSE*PDA GSE*CE A Del OSE GSE inatat M: Froptcsinteg o To Obs 18T
—y A SR
Activity 108 8108 309 Modified EGS DShm Conksingr 510 12010510 3 & 1011
. O .
Tubs Fab PF BBF Bond PEPMBSS PF Struct : .
MRR Comp MRR PF SMSS Struts PF s}mss Integ Lo
srig‘ 208 ) 12/D8 ss[sg 70 @10 1110 : ‘
- maf BAKS-- SER ;ng ,,,,,,,,, ) - ‘Cm Ofcie Cf‘fD ,,,,,,,,,, Fifa it T
piletMRR  Bond MRR PMBSS CDA TRR Cycle Testing  PMBSS  Inte !
5.4.5Fit OTE e 4 . ;
Structure Assy 5108 7108 €09 10 6710  BAO n"Ao ;o o A
OfEWF OTELF ' FRCTALY © R
- Riview Review ‘PMBABMES CFIMLRMEDA. L cuec  EC Flex - - ot : gt 6 FieraiL e
5.1.5 ¥ #3 CDA SMM & Struts LRMCDA  FItPMBASMES = [ (Del 10 Chs 1&T)
pAT T p AN
PMBASMSS 408 508 609 410 EAQ5M0  IAD : 10/ 1
,,,,,,,,,,,,,,,,,,, . P o EMCTALT .
DTA CDA Assemply 518 Test A :
515 DTA 7108 114110 beoorabio s 10 TMS S0 110 - F FItTMS Soft
‘ Deplayable THS eployable Comps CDA DeptT . H [ [ CompsiPTR
5.1.5 NGST TMS ° FTRPDA  sinuct POA-2 Struet CDA PTRCDA _ Stnyet PYR mdss Sim [ i :oaa‘o:kom 3]
[Companents 11108 ¥7o 910 1113 1910 : : B 11
P o CEWRET FitISIM Rad
5.1.7 1SIM |SiM Rad PDA (3IM Rad CDA Mass Sini (Deitg Obis 1&T)
Radiat L% Lok paY
,,,,,,,,,,,, C e . $08 IS i 1 R 1011
Start EDU Start EDU 8 A1 Start EDU Cryo Test#3
XRCF Test Start EDU Cryo Test#2 Start Fit Cryo Test #2
5470 N Or‘nTastﬂ A o N
9i08 1208 10408 610
A
5.1.7 SMA ks
Foam
""" AQD FSM ™
5.1.7 405 by
810 7HD 10 ; ;
ADUPDA ADU CDA CMUTest Get PFCMU  EMADU Ft ADU
5.1.7 ADU FEW PDA ADU FSW CDA CMU @) TastSet (eltoT8) CIB (Delto omzfg
(=] TA A A A
308 8/08 1140 1210 M A 12011
"""" WFE80 SW  ETU NIRDam FItNIRCam VWFB&C BW T WFS&CSW Initial Del
5.1.7 PDA Comporjents  Components CDA Updates as Req'd
WES8CTBT * (¥ i
109 1508 6/08 o 111
J F M A M J J A 5 0 N O J F M A M JTJ A S 0 N D J F_ W A M. J J A S 0 N D J F WM A M J T A 5 0 N D
BATC MSR 04/29/09 20 of 240



summary

= First Cryo test of Flight mirrors has been completed

= All PMSAs have completed grinding and are in the polishing
and testing phase which includes fabrication at Tinsley,
Integration and Test at Ball, Testing at the XRCF

= The flight backplane fabrication is in progress

= CDA for the majority of the SSDIF Alignment and Integration
Hardware and JSC Test Hardware has been completed

= OTE CDA Scheduled for October 2009
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