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The potential capability offered by an Ares V launch vehicle completely changes the paradigm for 
future space astrophysics missions. This presentation examines some details of this capability 
and its impact on potential missions. A specific case study is presented: implementing a 6 to 8 
meter class monolithic UVIVisible telescope at an L2 orbit. Additionally discussed is how to 
extend the mission life of such a telescope to 30 years or longer. 
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Executive Summary 

Current Launch Vehicle Mass & Volume limits drive 
Mission Architecture & Performance: 

Volume limits Aperture 
TPF Asymmetric Aperture 
SAFl R Deployable Segmented Telescope 

Mass limits Areal Density 
ConX Extreme Lightweightin 

And, drive Mission Implementation Cost & Risk 

Ares V eliminates these constraints and enables an 
entirely new class of missken architectures. 





Ares V - Prel minary Shroud Concepts 

Baseline CaLV 8.4 m Shroud CaL oud CaLV w/ 12m Shroud 



Ares V Preliminary Shroud Dimensions 

ID is the payload dynamic envelope, not the wall thickness. 

Shrdud Outer Diameter 

i 
8.4-m 10-m 

Shroud lVlass 5.9 8.4 
H-2 0 D-1 8.4 10 

I I D-1 7.5 8.77 
i H-1 12 12 

0 8-2 4.8 5.75 

H-1 ID-2 3.9 4 -52 
H m 2  6.3 7.5 

Total Height 
. ' I -  9 . .  ' " *  

18.3 19.5 
I 

Payload to SEL2 62 

. . 

NOTE: these shroud dimensions are preliminary, are subject to change, 
and have not been approved by the Ares project office. 
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Case Study: 
6 to 8 meter Class Monolithic Space Telescope 

Enables Compelling High Priority Science: 

UVIVisible Science 
Terrestrial Planet Finding Science 
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6 to 8 meter Monolithic Teles 
with full baffle tube can fit in 
the dynamic envelop of 
(8.4 to 12 meter shroud 

Minimize Cost (& Risk) 
existing ground tele 
technology. 

%-meter diameter is State of A 
7 existing: VLT, Gemini, Subaru 
23,000 kg (6 rn would 
-$20M (JWST PM cost -$I 00M) 
7.8 nm rms surface figure (-T 
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Structural Analysis 

6 to 8 meter class 175 mrn thick meniscus primary mirror 
can survive launch. 

66 axial supports keep stress levels below 1000 psi for 4 g lateral 
and 6 g axial equivalent acceleration levels (8.2 m analysis) 

1 4 g lateral 467 psi 1 





6 meter Preliminary Mass Budget 

Primary mirror assembly 
Primary mirror 
Primary mirror support structure 
Primary mirror center baffel 

Secondary mirror assembly 
Secondary mirror 
Secondary mirror support & drive 
Secondary mirror baffle 
Secondary mirror spider 

Telescope enclosure 
Metering structure with internal baffels 
Rear cover 
Head ring 
Front cover & actuator 

Attitude Determination and Control System 
Communications 
Command And Data Handling System 
Power 
Thermal Management System 
Structures 
Guidance and Navigation 
Propulsion 
Computer Systems 
Propellant 
Docking station 

Mass (Kg) Heritage Notes 
20000 

13,000 calculated 
6,750 estimate 

250 estimate 

985 
0 .  

185 calculated 
350 estimate 
50 estimate 

400 estimate 

5,600. . 
4.800 ' estimate 

OTE W 1 Bus mass 31,974 

estimate 
' estimate 

estimate 
JWST 

t .El63 
JWST 
El63 
JWST 
estimate 

Science lnstrument 
Attitude Determination and Control System 
Communications 
Command And Data Handling System 
Power 
Thermal Management System 
Structures 
Guidance and Navigation 
Propulsion 
Computer Systems 
Propellant 
Docking station 

estimate 
JWST 
estimate 
Ei63 
estimate 

Zerodur 175 mm thk. meniscus 
Structural Model 
Structural Model 

Zerodur 50% light weight 
Structual Model 
Structual Model 
Structual Model 

Marcel Bluth 
WAG 
WAG 
WAG 
estimate plus JWST scaled 

400% Of JWST 
WAG 
50% WAG 

WAG 

WAG 

ISIM, contains Fine Guidance Sensor 
estimate plus JWST scaled 

JWST 
JWST 
El63 
JWST 
El63 
El63 
estimate WAG 
estimate 50% WAG 
El63 -. . ~ 

estimate 
El63 
estimate 

WAG 

WAG 33% Mass Reserve 
Science Instrument W 1 Bus mass 7,589 

Total mass = OTE W / Bus + Science Instrument W 1 Bus = 

8 meter Preliminary Budget is 50,000 kg (1 6.5% Reserve) 












