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Introduction:  The NASA New Frontiers Origins 

Spectral Interpretation Resource Identification Securi-
ty-Regolith Explorer (OSIRIS-REx) mission will be 
the first to sample the B-type asteroid 1999 RQ36[1]. 
This B-type asteroid is primitive and carboneous, and 
is probably closely related to CI and/or CM meteorites 
[2]. This type of asteroid is distinct because of its near 
neutral linear and featureless spectrum between 0.4-0.9 
µm [3]. The largest B-type member, Pallas has a 3µm 
spectral feature that is probably the result of hydro-
thermal alteration [4]. The OSIRIS-REx mission hopes 
to better understand both the physical and geochemical 
origin and evolution of these type-B asteroids through 
its investigation of 1999 RQ36. 

The OSIRIS-REx spacecraft is expected to launch 
in September, 2016, and arrive three years later at the 
1999 RQ36. The Canadian Space Agency is contrib-
uting a scanning lidar system known as the OSIRIS-
REx Laser Altimeter, or OLA, to the OSIRIS REx 
Mission. The OLA instrument is part of suite of 
onboard instruments including cameras (OCAMS), a 
visible and near-infrared spectrometer (OVIRS), a 
thermal emission spectrometer (OTES), and X-ray 
imaging spectrometer (REXIS). 

OLA Objectives: The OLA instrument has a suite 
of scientific and mission operations purposes. At a 
global scale, it will determine the shape and mass of 
asteroid 1999 RQ36  to provide insights on the geologi-
cal origin and evolution of RQ36, by, for example, 
providing constraints on the its bulk density. In prior 
asteroid rendezvous missions (e.g., NEAR Shoemaker 
[e.g., 5, 6], and Hayabusa [7]), such data constrain 
whether or not an asteroid is a rubble pile, which rep-
resents a key piece of information for assessing its 
origin. A carefully undertaken geodesy campaign, 
which would include constraints from radio science (2-
way tracking) data, OLA-based precision ranges, and 
stereo OCAMS images will yield broad-scale, quanti-
tative constraints on any internal heterogeneity of 1999 
RQ36 and hence further clues to its origin and subse-
quent collisional evolution. Global asteroid maps of 
slopes, elevation relative to the asteroid geoid, and 
vertical roughness will provide quantitative insights on 
how local-regional surfaces on 1999 RQ36 evolved 
subsequent to the formation of the asteroid, especially 
when these data are combined (via co-registration) 

with imaging data from the OCAMS suite, and the 
spectral instruments OTES and OVIRS.   

At the sample-site scale, the OLA instrument will 
provide detailed information on the geological and 
geophysical processes influencing the surface regolith 
relevant to the scale of the samples that will be collect-
ed. High resolution (meter-scale) spatial measurements 
of surface topographic slopes, center-of-mass refer-
enced elevation, and vertical roughness within the 
sample ellipse will provide quantitative data on rego-
lith processes associated with dynamics and origins of 
such as they are linked to surface granular flows re-
sponsible for generating or transporting any sampled 
materials sampled by OSIRIS-REx. The OLA system 
will also be responsible for assessing hazards at any 
proposed sample site. Specifically, the OLA system 
will measure the slope distribution within the sample 
ellipse and help characterize backscatter roughness 
characteristic at or below the scale of the OLA spot 
size. 

Technical Specifications:  The OLA system is 
based on a heritage design of the scanning lidar system 
built by MDA for the US Air Force Research Labora-
tories XSS-11 mission. This base system is augmented 
with a second higher energy laser transmitter (for in-
creased range capability) that is based on the heritage 
of the MDA built 2008 Phoenix Mars Lidar. 

The completed system is expected to have the fol-
lowing specifications, based on the characteristics of 
asteroid RQ36 and operational considerations: 
 

Maximum Operational Range 7.5 km 
Minimum Operational Range* 0.003 km 

Range Accuracy 5 – 20 cm 
Range Resolution 1 cm 

Scanner Field of Regard ±10o (each axis) 
Laser Spot Size (on surface) 0.015 - 2 m 

* Instrument will be limited to operate above 150m 
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