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DESCRIPTION 
 
Whipple characterizes the small body populations of the Kuiper Belt and the Oort Cloud with a 
blind occultation survey, detecting objects when they briefly (~1 second) interrupt the light from 
background stars, allowing the detection of much more distant and/or smaller objects than can 
be seen in reflected sunlight.  Whipple reaches much deeper into the unexplored frontier of the 
outer solar system than any other mission, current or proposed.  Whipple looks back to the dawn 
of the solar system by discovering its most remote bodies where primordial processes left their 
imprint. 
  
Specifically, Whipple monitors large numbers of stars at high cadences (~12,000 stars at 20 Hz 
to examine Kuiper Belt events; as many as ~36,000 stars at 5 Hz to explore deep into the Oort 
Cloud, where events are less frequent). Analysis of the detected events allows us to determine 
the size spectrum of bodies in the Kuiper Belt with radii as small as ~1 km. This allows the 
testing of models of the growth and later collisional erosion of planetesimals in the early solar 
system. Whipple explores the Oort Cloud, detecting objects as far out as ~10,000 AU. This is 
the first direct exploration of the Oort Cloud since the original hypothesis of 1950. 
  
Whipple is a Discovery class mission to be proposed to NASA in response to the 2014 
Announcement of Opportunity.  The mission is developed jointly by the Smithsonian 
Astrophysical Observatory, Jet Propulsion Laboratories, and Ball Aerospace & Technologies, 
with telescope optics from L-3 Integrated Optical Systems. 
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WHIPPLE’S GOAL The Oort Cloud and Kuiper Belt contain the fossil record of 
the formation and evolution of our solar system.  In 
discovering thousands of objects in the outer solar system, 
Whipple provides our first view of this record. 

Whipple exploits the only technique that can reach into the distant outer solar system, as shown in this 
plot of radius versus distance for minor bodies in the outer solar system. Dwarf planets are indicated by 
squares at their present locations; the rectangles indicate their perihelia and aphelia. The limits of 
LSST, the most powerful direct survey under development, are shown at mR=28. Only Whipple can 
detect small bodies that populate the outer solar system.  

 
•  Achieve the first direct detection of 
Oort Cloud objects, and thereby test 
the classical Oort Cloud model. 
•  Determine the size distribution of 
small Kuiper Belt objects, thus 
distinguishing clearly between major 
planetesimal formation models. 
•  Locate the outer extent of the Kuiper 
Belt to understand the dynamical 
history of the outer solar system. 
•  Measure the latitudinal extent of the 
Oort Cloud to determine the impact of 
the Galactic environment on the solar 
system. 
 

Simulated occultation event: 
    1 km radius @ 40 AU 
     20 Hz, 30 km/s, b=0, mv=14.0  

Simulated occultation event: 
    10 km radius @ 3000 AU 
     5 Hz, 30 km/s, b=0, mv=15.0  

DATA 

Note the normalized counts/sample allows comparison of the relative size of the decrease in light. The 
red curves are the simulated data, and the blue dashed curves are the idealized (noiseless) light curves; 
both show constant background light from zodiacal light, stray light, and neighboring stars. 

Whipple data are received by the DSN, transmitted to the JPL ground system for decommutation and 
engineering analysis, then transferred to the Science Operations Center at SAO, which provides a 
publically-accessible data center (no proprietary period), community support software, catalogs of 
identified events and their extracted physical parameters, and an interface to the Planetary Data System. 
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Single instrument   Photometer 
Bandwidth    450 – 850 nm 
Entrance pupil diameter  77 cm 
Detectors    Nine CMOS 1Kx1K 
Detector temperature  180K (passive cooling) 
Cadences    5 and 20 Hz 
Stars observed simultaneously:  12,600 – 36,000 
Magnitude limit   mV < 15.7 (@ 5 Hz) 
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 •   Halo orbit around L2 
•   Compatible with multiple launch vehicles 
•   Five-year nominal mission duration 
•   Ground system at JPL; Science Operations Center at SAO 
•   Ka-band D/L (DSN, on average 0.8 h every 1.6 days The archived Whipple data are a resource with profound long-term influence on our understanding of 

the history, evolution, and structure of the Solar System. 
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