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Interstellar  
Medium (ISM) 



Comet Cloud 

LBR: Prospecting for Cosmic Origins 
Cosmic Evolution: Probing Lithium abundance (444 GHz)  
Stellar Evolution & Planet Formation: Probing Water  (557 GHz) 
External Galaxies:  Normal, Starburst,  High z, etc. 

557 GHz Water line toward evolved stars 

Neufeld e al. 2011 
Kuiper Belt 

Solar System 
Formation 



.



What Next? 
.
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LBR Selected for Phase I Study: 2013 

Float altitude ~135,000 ft  
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~ 5% signal loss 
   to dish surface 
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IAE on STS-77 
D = 14 m parabola 

rms  2mm 
X band 
Mass = 856 kg 
ca. 1997 
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Large Balloon Reflector (LBR)* 



Spherical Corrector 

Arecibo 



LBR Phase I: 
3 meter Rooftop Prototype 3 meter plastic sphere 

Test Receiver 
installation 

Metallizing Surface 
with silver spray paint! 



LBR Student Team 
3- Astronomers 
1- Optical Scientist 
1- Electrical Engineer 



LBR Test Range 

115 GHz Test Transmitter 
LBR 



LBR First Light: 

Sun 

Beam Scan on Sun 

Observed Test Tone 

Beam Scan

In
te

ns
ity

 

Without  
Reflector 

With  
Reflector 
Beam Narrows 



LBR Phase II: 5 meter Prototype 

Overhead Crane 

Stabilizing Bar and Cable Hanger 

Reflector Surface 

Inflate Spherical 
Antenna 

Inflation  Blower Assy 

Power /Data Cable 

Counter Weight 



.



LBR Spherical Corrector Design 

Light from Spherical Primary 

Dimensions in mm 

Secondary 

Tertiary 



LBR Corrector/Instrument Module 

Electronics Box 

Secondary 

Tertiary 

Spacer 

Feedhorn 



Active Spherical Corrector 
Compensates for non-Spherical Distortions 

Silicone with Aluminum Powder 



.



LBR in-Flight Surface Metrology 
Laser: Time of Flight 

FARO TOF ranger (and operator!) 
within 3 meter prototype LBR plastic 
sphere. Right:  TOF ranger image of full 
sphere in lab. Achieves ~ 1 mm 
accuracy in just a few seconds. 



Laser: Parallax 

The Kinect system uses two IR 
cameras located several inches 
apart to determine the parallactic 
angle and distance to each spot. 
This system was also able to 
measu re d i s t ances t o an 
accuracy of ~ 1 mm with no 
moving parts in  <1 sec. 

3D Surface 
Fit from which 
corrector 
actuator 
movements 
are computed. 



LBR Service Gondola: 
(Spacecraft Bus) 

•  Power (1,510 W) 
•  Telemetry (134 kbps) 
•  Telescope: 600 lbs 
•  Service Gondola: 1,855 lbs 

LBR Heritage: 
(TopHat; STO) 

STO 

STO:  
Telescope: 0.8 meter 
Power: ~ 1,500 W 
Weight: ~3,800 lbs 

LBR >10X diameter 
for ~ same weight  
        & power 



                                  LBR Test Flight Profile        



LBR: Ready for the next step…. 

•  Now in NIAC Phase II 
•  Propose for test flight in 2018 



LBR Cost Benefit Ratio: 

Top: JWST is the NASA flagship IR/
FIR mission with a 6.5 m telescope for 
>$5B.  

Middle: SOFIA is a 2.5 m airborne IR/
FIR telescope for >$1B.  

 

 
Bottom: LBR is a 10 m FIR/THz sub-
orbital telescope for <$0.01B.  

LBR Cost < 1% of SOFIA 

JWST 

SOFIA 

LBR 



LBR enables  
Game Changing 
Planetary Science 



Astronomy with LBR …. 
The sky is no longer the limit! 
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