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Introduction and Overview 

• Solar System observations have been a major part of 
Spitzer’s science program since launch 
– Highlights include:  Spectra of Comet Tempel I, discovery of Saturn’s 

largest ring 

• NASA Planetary Science generously contributing to support 
of Spitzer as result of 2013/4 Senior Review 
– Led to renewed outreach to Planetary Science community 

– 1033 hours of Cycle 11 time (>11%) starting early 2015 awarded to 
Solar System studies 

• Most devoted to small bodies 

• Observations being scheduled and executed as we speak 

• We review scientific, technical, and programmatic landscape 
for Planetary Science from Spitzer 
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Spitzer  Functionality 

• Spectral bands at 3.6 and 4.5um, each with a separate 
256x256 pixel array.  ~25% bandwidths  

• Fields of view adjacent on the sky  

• Fields of view ~ 5x5 arcmin, pixel size ~ 1.2”, image size ~2” 

• High sensitivity to point sources and to surface brightness 
– Reach below 20th mag 1-sigma, 100sec at 3.6um 

– 30 km radius KBO within reach for long integration in reflected light 

– Pluto campaign starting 23 July uses 10 mins per observation 

• Spitzer currently funded through end of FY2016 
- Will propose for additional two years in upcoming astrophysics Senior 

Review 
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Spitzer Solar Orbit: New 
Opportunities for Solar System 

Science? 
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A Limiting Case 

• Spitzer tracked potential AARM target 2011 MD for 19.9 hours, 
covering a distance of 17.5 arcmin on the sky.                                

• Shifting and adding data led to a 2.2 sigma detection (0.60+/- 
0.27uJy) of asteroid at position consistent with prediction 

• Inferred diameter is 6m [4-10 is range]; density 1.1 g/cm+3 
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• Suggest 2011MD is a rubble-
pile asteroid 

• Asteroid was ~0.14 au from 
Spitzer at the time 

• Exploited Spitzer’s Earth-
trailing solar orbit 



Solar System Programs Selected for Cycle 11 

• 1033.1 hours selected (15 props, 3514.2 hrs submitted) 
– Three are led by new Spitzer PIs 

PID 
Science 

Category 
Hours PI Institution 

11002 NEOs 710.1 David Trilling NAU 

An Exploration Science Survey of Near Earth Object Properties 

11106 Comets 237.6 Michael Kelley Maryland 

CO2 Orbital Trends in Comets 

11097 Asteroids 50.0 Ben Rozitis Tennessee 

Thermal Emission Light-Curves of Rapidly Rotating Asteroids 

11145 Asteroids 22.2 Eric MacLennan Tennessee 

Regolith Size Sorting on Q-type NEAs 

11090 KBOs 6.5 Noemi Pinilla-Alonso Tennessee 

Rotationally resolved study of the surface of Pluto during NASA New Horizons flyby … 

11112 Satellites 5.1 Richard Cartwright Tennessee 

North Polar Surfaces of the Uranian Moons: Coated with CO2 Frost? 

11104 Comets 1.6 Matthew Knight Lowell Obs. 

P/1999 R1: Sunskirting comet or asteroid? 



Results From Cycle 11 
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• Trilling et al determination of best 

fit size and albedo for NEO 2012 

AD3.  Objective of program is size 

distribution of known NEOs down 

to ~100m.  600 NEOs will be 

observed 

Kelley et al preliminary results from 2 band 

IRAC photometry of comets find 4.5um 

excesses showing molecular emission from 

CO and/or CO2 . Objective is to trace 

activity of Jupiter family and new comets 

over range of distances.  Data shown for 7 

of 21 comets planned for observation. 

Preliminary Results Comets 

Wild and 

Encke  



Moving Target Support 

• Support built into the planning and scheduling 
process before launch 
– Solar system scientist involved in uplink software development 

• Spot planning software provides visualization tools, 
visibility calculation, obtaining the ephemeris from 
NAIF, support for shadow observations, absolute 
timing constraints 
– All solar system observations are scheduled using ephemeris files 

provided by NAIF and JPL.  Ephemeris updated with latest NAIF file 
before final scheduling.    

• Tracking rates up to 1 arcsec/second 
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Scheduling  

• All solar system targets come with absolute timing 
constraints 

• Scheduling can present challenges and SSC works with each 
observer to understand what is required for the science 
– Same issue for all highly constrained observations, i.e. exoplanets.   

• Low impact ToOs supported in GO programs 
– Final ephemeris required at least 8 weeks before execution 

– Targets of Opportunity requiring a faster than 8 week turn-around are 
supported through Director’s Discretionary Time 
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Cycle-12 Overview 

• Soliciting 1,000 hours of observations 
– Up to 250 hours to unique, high risk/gain science 

• Maximum proposal size is 100 hours 
– All large ( > 100 hour ) proposals were selected in Cycle-11 

• All solar system proposals will be reviewed by 
planetary science reviewers 
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Schedule Dates 

Issued Call for Proposals 5 June 2015 

Proposal Deadline 11 September 2015 

Results Announced 30 October 2015 

Observations Execute Dec 2015 – Sept 2016 



Any Questions? 

• Contact the Helpdesk at the Spitzer Science Center 
– help@spitzer.caltech.edu 

 

• Visit the Spitzer Science Center web pages 
– http://ssc.spitzer.caltech.edu 

 

– http://irsa.ipac.caltech.edu/data/SPITZER/docs/spitzermission/observ
ingprograms/solarsystemprograms/ 

 

– http://irsa.ipac.caltech.edu/data/SPITZER/docs/files/spitzer/SSO_Obs
erving_With_Spitzer.pdf 
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• BACKUP 
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• Comet Encke is thought to be active at aphelion, 4.1 AU from the Sun, where 
water ice does not readily sublimate. 
 

• Spitzer can determine if CO2/CO production is responsible for that activity and 
similar activity trends in the Jupiter-family comet population. 

Cycle-11:  Michael Kelley et al.  

Comet Encke in Feb 2015   
 
The distinct morphology at 
4.5 μm indicates a CO2 or 
CO jet is active at 3.9 AU 
from the Sun.   

         3.6 µm        4.5 µm  

CO and CO2 orbital trends in comets 
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First Results from Spitzer Cycle 11 NEO Survey program  

PI: David Trilling, NAU 

• Near Earth Objects (NEOs) 

are of great interest both 

scientifically and from 

planetary protection 

perspective 

• This 700+ hr Spitzer program 

targets known NEOs too faint 

or not favorably placed for 

observation by NEOWise 

• Expect to observe 600 NEOs 

• Results on first 80 reported in 

paper in press 

• Objects as small as 50m 

diameter have been observed 

• Objective is high fidelity size 

distribution down to 100m 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure from Trilling et al, submitted, shows NEO 

population to be studied by the Spitzer program. 

NEOWise can see only targets lying above upper 

dashed line.  Many such objects are known, but the 

few shown here are not geometrically accessible to 

NEOWise during Spitzer Cycle 11 and will also be 

observed by Spitzer.  



15 

• A time-domain survey of 21 comets (13 short-period, 8 long-period) designed 
to quantify the role of CO2 in activity. 
 

• Spitzer imaging provides CO2 + CO flux; ground-based spectroscopy and 
photometry provides H2O and CO production rates.  Together, production rates 
of all three gases can be estimated. 
 

• CO2 cannot be detected from the ground in these targets: a space-based 
observatory is required! 

Cycle-11:  Michael Kelley et al.  

CO and CO2 orbital trends in comets 

With this survey we can consider the effects of: 

• Nucleus seasons:   C/2013 A1 (Siding Spring) 

• Nucleus structure (layering):  cf. C/2009 P1 (Garradd) 

• CO2 on [OI]:   McKay et al. in prep. 
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Cycle-11:  Michael Kelley et al.  

CO and CO2 orbital trends in comets 

Survey is 10% complete: 
15 of 160 observations in 
hand as of 24 June. 
 
Color index (left) indicates 
many CO+CO2 detections. 
 
Green trend lines are 
template models for pure 
dust. 
 
Strong deviations indicate 
the presence of an 
additional component at 
4.5 µm, i.e., gas. 

Comets Wild 2 and Encke 

 


