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The Vision 

 



Review Objective 

Objective:  

ÅDemonstrate the readiness to proceed to a 
flight technology Project CDR. 

ïDoes the detailed design appear feasible? 

ïWhat concerns do you have that we need to 
address as we go forward? 

 



1. Mission Overview (15 mins) 
ï Telescope overview 

2. Spacecraft Design (150 mins) 
 < Coffee Break> 

3. Telescope Design (150 mins) 
a) Telescope Concept of Operation (Melanie) 
b) Camera (Manan) 
c) Mirrors (John) 
d) Electronics (Yamuna) 
e) Boom (Lee) 
f) Telescope System Modelling (Lee / Marie) 
g) Telescope Breadboard/Test (Marie) 

4. Summary & wrap up (15 mins) 
 
Please send comments to Dr. Greg Davis 
(Gregory.L.Davis@jpl.nasa.gov) 

Review Outline 



Team Responsibilities 

Å NanoSat and MirrorCraft  

Å Docking system 

Å Integrated spacecraft & 

mission ops 

 

Å Deformable mirrors 

Å Telescope system 

Å Optical focus algorithm 

Å Boom w/AFRL 

 

Class instructors 

Manufacturing facilities 

Launch 

TBD  

* Planning to have discussions with ISRO 

Å Composite Boom 



Project Approach 

Å Partner with Univ of Surrey for spacecraft development 
ï Use proven cubesat elements with some new technology and some 

redundancy to ensure we can accomplish the objectives 

Å Well defined objectives and short duration mission with clear goals for an 
extended mission 

Å Keep spacecraft to payload interfaces simple 

Å Automate telescope to maximum extent possible 

Å Modularize design for future applications 

Å AE105 classes do design, analysis, test and operations tasks as the Project 
matures. JPL instructors teach the class. 

Å Caltech grad and SURF students do research and technology development 
for the telescope 

Å JPL provides class instructors, access to the Micro Devices Lab (MDL) and 
other facilities as requested. 



AAReST Mission Objectives 

ÅAccomplish two key experiments in LEO by demonstrating 
new technologies for 
1. A low-cost active deformable mirror (one star image with 80% 

encircled energy) 
2. Autonomous rendezvous and docking with small spacecraft 

for telescope re-configuration 

ÅOperate as long as necessary to accomplish the objectives 
(90 days) post spacecraft commissioning 

ÅAccomplish the mission inexpensively for a 2016 launch 
ÅGather engineering data that enables the next system 

development (eg. mirror performance over temp and time) 



Mission ObjectivesĄSystem Requirements 

ÅOptical Design 

8 

Å80% encircled 
energy 

 

 

ÅRendezvous & 
docking 

 

ÅLifetime 

Telescope 

Spacecraft 

Å Pointing knowledge, control & 
stability 

Å Jitter 
 

Å Docking port vertical offset 
Å Reconfiguration 

 
 

Å Lifetime (90 days) 



Extended Mission Objectives 

1. Produce one focused image from a 
deformable mirror after reconfiguration 

2. Coalign images to improve SNR and 
demonstrate precursor to co-phasing 

3. Produce at least two images of other sources 
(eg Earth and Moon) for outreach purposes. 

ü Requirements flowed down to the subsystem level last year 
ü Surrey will discuss spacecraft system and subsystem requirements and updates 
ü Telescope requirements will be discussed in each presentation along with updates. 



Spacecraft & Payload Elements 

1. MirrorSat (x2) ς 3U cubesats with deformable 
mirrors on top with rendezvous and docking 
capability 

2. CoreSat ς main spacecraft with primary power, 
communications, primary ACS, docking capability 

 

Payload 

1. Mirror assemblies ς 2 active deformable mirrors, 
2 fixed glass reference mirrors with tip/tilt 
positioning 

2. Instrumentation package ς Telescope optics, 
detectors, wave front sensor, aperture mask 

3. Boom ς 1.2m deployable composite 

 

 
10  

Camera 
package 

Reference 
Mirrors 

Deformable 
Mirrors 

Boom 

MirrorSats 



Operation timeline 
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Deployment 
Å Launch 
Å Detach from launcher & Verify orbit 
 

Å Turn on satellite 
ï Turn on low voltage  
ï Switch from battery to solar power 
 

Å Verify and stabilize satellite 
ï Power, Thrusters, Communications 
ï Tumble rate, Temperature, Attitude 
ï Camera functioning (dark measurement) 
 

Å Telescope deployment 
ï 1st stage boom deployment 
ï 2nd stage boom deployment w/ camera 
ï Uncage DM1, DM2, RM1 & RM2 

 
Å Adjust and stabilize satellite attitude 

 
Å Point spacecraft to first target and begin telescope calibration 

t=0 

2 orbits 

4 orbits 

8 orbits 

9 orbits 



Mission Architecture 

Primary spacecraft and payload ops 
will be run by Univ of Surrey 
Å Existing comm and ops infrastructure 
Å Includes spacecraft commanding and 

health monitoring 
Å Outreach 

Caltech 

Univ of Surrey 

UHF 

<650km orbit, TBD inclination 
Ғп-6 passes per day 
9.6kbps DL data rate/1.2 kbps UL 

JPL 

Remote payload monitoring will be 
done at Caltech 
Å Initial mirror calibration 
Å Mission planning (target selection) 
Å Engineering data analysis and reduction 
Å Outreach 

VHF 

S-Band ISL 



Flight System Block Diagram 
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