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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, eftc.

557 GHz Water line toward evolved stars
Neufeld e al. 2011
Kuiper Belt



| infrared | Ultraviolet

JWST -

Hubble r@
Kepler '

-~ | In Formulation

™ In Development
I In Operation

2016 Prolected

NASA Astraphysms Mlssmn Porl:follo

4 NUSTAR ft o

C reg]me Al cnandya—&

i Fermi :

Gamma Rays




(LN

| Infrared | Ultraviolet  Xerays

What Next? %_

Hubble

4 NUSTAR ft o

THz regime | : |

| I In Formulation

™ In Development

| ™ In Operation

2016 Prolected

NASA Astraphysms Mlssmn Porl:follo

- Fermi :

Gamma Rays




. # .. ENABLING B
R ; e 2 S gt T TECHNOEOGIES R
; : . A
: oA L L & INFUSION il

15m  Parachutes | - | BR Selected for Phase | Study: 2013

——  Service.y
4 m Gondaglar @ g aesi i iel | b ,

< Floataltitude ~135,000 ft



V.v ' ‘l-‘ : .

15.m Parac_hu't'eﬁl
am s e
A Service 5,

4 m Gondola™ * .

Internal Sup
Curtains

Transps

Skin-.

’
.
.
:
oy
4 .
L R R
- -
» B
.
.
.
.
B



R S "}‘-'.-_“-j'::i{:*:-‘ Internal Sup
| Curtains 3 fiie?
.. 100m e
R R Transparent - -
L Skin. J*~7 4
| " Metallized Module kit
V. - i ’ = S
15.m: 'ParaChUte$_| ey BA,§|gnaI loss o [
— s R S e ~ to dish surface Removed . '
e T e at 557 GHz. '
it Service |
4 m Gondola™ * . e ’
- - - i " - > ‘. l-;.—:‘ -



2 §-. . v 2, A .
. ' :.» -"‘.‘ . W 34
SR e B s s B

Service
Gondola

: _,;\;1?: _Internal Sup
| Curtains 3

Transparent - -
Skin. =

Module

Echo | Satellite
30.5 m sphere



15.m:

15m

4 m

- A
L, -
J—e

_'Parac_hu'teﬁl"'_ A

'Service'
Gondola

Internal Sup
Curtains

A )

Skin.

/1

Module

JPL/L'Garde:

O e = 2Mmm

rms

X band

Transpare

IAE on STS-77
D=14m parabola

‘Mass = 856 kg



Spherical Corrector

Arecibo (ft) Spherical Corrector

Science
Receiver

Rays from 1,000 ft Primary (Reflector 1)

Arecibo



L BR Phase I:
3 meter Rooftop Prototype

Metallizing Surface
with silver spray paint!
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L BR Test Range




Observed Test Tone

= Beam Scan on Sun
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Gaussian FWHM = 0.791 ng
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LBR Phase |l: 5 meter Prototype

Stabilizing Bar and Cable Hanger

Counter Weight

Power /Data Cable

Reflector Surface
Inflation Blower Assy

Inflate Spherical
Antenna






LBR Spherical Corrector Design

Secondary

Light from Spherical Primary



[LBR Corrector/Instrument Module

Electroni

Feedhorn




Active Spherical Corrector
Compensates for non-Spherical Distortions

Computer Controlled e ,t
7

i

. . 7
Linear Actutators L—*""’" / "y

Silicone Mirror
(Back)

Silicone with Aluminum Powder






LBR in-Flight Surface Metrology
Laser: Time of Flight

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

Sphere Surface Foreground Student

Background
Student

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 e 3D Surface

measure distances to an e | Fit from which

accuracy of ~ 1 mm with no corrector
moving parts in <1 sec. actuator
movements

are computed.



LBR Service Gondola: LBR Heritage:
(Spacecraft Bus) (TopHat; STO)

Star Cameras

Power (1,510 W) STO: .
Telemetry (134 kbps) Telescope: 0.8 meter LBR >10X diameter
Power: ~ 1,500 W for ~ same weight

Telescope: 600 Ibs y
Service Gondola: 1,855 Ibs Weight: ~3,800 Ibs power



LBR Test Flight Profile

LBR Inflation
Complete

Flight

Inflation Termination
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« Now in NIAC Phase |l .
* 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.

L BR Cost < 1% of SOFIA




Gondola with
Science Instruments

Down-looking
Telescopic Camera View
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