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An Unexpected NITARP 
Adventure 

 
or 

I wish I had known that! 
 

Peggy Piper 
Lincoln Way High School 

New Lenox, Illinois 
 

3rd time’s a charm 
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Workshop 

Workshop 
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Block Schedule 

Block Schedule 
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Block Schedule 

Block Schedule 
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Block Schedule 

Scavenger Hunt 
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Scavenger Hunt 

Spring – Prepare for Caltech 
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Spring – Prepare for Caltech 

Summer Visit 
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Summer Visit 

Fall Follow up 
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Fall Follow up 

Fall Follow up 



1/10/13 

17 

AAS 2014 

AAS 2014 
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AAS 2014 

NITARP 

•  NASA/IPAC Teacher 
Archive Research Program 

•  Spitzer Archival Data 
•  Team with Astronomer and 

other Teacher/Student 
Teams 

•  Authentic Research 
•  Present findings at AAS 

nitarp.ipac.caltech.edu 
Links at – starsatyerkes.net 
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NITARP 
•  Image Processing 

–  DS9 
–  APT (Aperature Photometry 

Tool) 
–  IRAF (Image Analysis and 

Reduction Facility) 
•  Export to Excel to create 

light curves 
 

 

•  Image Processing 
–  Astrometrica 

•  Online Resources 
–  Minor Planet Center for 

Ephemeris 
–  JPL Near Earth Program 

for orbit diagrams and 
known info 

•  Provide location to MPC to 
help better define their 
orbits and… 

LWN 
Asteroid Hunters 

Saving the 
world!!! 

IASC - WISE 
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•  International 
Astronomical Search 
Collaboration 

•  Wide-field Infrared 
Survey Explorer 

•  WISE pinpoints location 
•  Bob Holmes, 

Charleston, IL, 
provides mulitple 
ground based images 

•  IASC assigns image 
sets  

IASC – WISE   

SOFIA 
•  Color Filters 

–  Understand how eye works 
–  Relate to use of filters for 

other wavelengths 
•  IR detectors 

–  Digital cameras “see” IR 
–  Solar cells collect IR 
–  IR video camera – new** 

•  Python Programming 
–  Used to gather and analyze 

data from camera (HAWC) 
–  Basic programming in 

Physics classroom 

 

 

Search – SOFIA Active Astronomy 
Links at – starsatyerkes.net 



1/10/13 

21 

The SOFIA Experience 

NASA’s Infrared Missions 
Spitzer Space Telescope 

SOFIA 

   WISE                         Hubble WFC3 2009 

James Webb Space Telescope 



1/10/13 

22 

White Light 

     Contains all the 
frequencies of 
light. 

Our Eyes are Detectors 

Cones on retina  
detect color 
 
We have 3 types 
Red 
Blue 
Green 
 
That’s all we can 
see!!!! 
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Mixing Colors of Light 

Red, Green and 
Blue cones are 
each stimulated by 
certain 
frequencies. 
 
Our brain mixes 
colors to give us all 
the colors of the 
spectrum. 

Gel Color Code 

•  Red – shows in red, disappears in 
others 

•  Blue – shows in blue, disappears in 
others 

•  Green – shows in green, disappears in 
others 

•  White – shows in all three gels 

   *our red works the best! 
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Gel Color Code 

•  Red – shows in red, disappears in 
others 

•  Blue – shows in blue, disappears in 
others 

•  Green – shows in green, disappears in 
others 

•  White – shows in all three gels 

   *our red works the best! 

Helix Nebula 
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Helix Nebula 

Greenish middle  
is oxygen  

Helix Nebula 

Outer red is 
nitrogen and 

hydrogen 
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Helix Nebula 

White dwarf 

Eagle Nebula 
“Pillars of Life” 
Star Forming 
region in our 
Galaxy 
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Red = singling 
ionized sulfur 
 
Green = 
hydrogen 
 
Blue = doubly 
ionized oxygen 

Planetary Nebula 
An exploded star! 
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Green ring of  
oxygen gas 

Red  oxygen 
gas 

Blue hydrogen 
gas 

White dwarf 

Don’t Listen to  
Mrs. Piper  

she’s old school 
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•  Visible light is a tiny fraction of the 
Electromagnetic Spectrum 

•  Gamma rays--billions of waves per inch 
•  Radio waves--up to miles-long wavelengths 

The Spectrum of Light 

Low Energy 
Waves 

High Energy 
Waves 

The Physics of Light 

•  All objects in the Universe emit light depending on 
their temperature.  

•  Cool objects emit primarily long wavelength light 
•  Hot objects emit primarily short wavelength waves  
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But there’s a Challenge... 

•  Earth’s 
atmosphere 
blocks or 
absorbs 
almost all 
incoming 
radiation 

 
•  Even 

mountain-top 
observatories 
get a limited 
view of the 
universe 

Infrared telescopes need to observe from high altitude or in space 

NASA Great Observatories 

Telescopes capture images in different 
frequencies 
(CGRO is no longer in operation) 
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Putting them all together 

We all produce . . .  

. . . Infrared Light 
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Visible Near Infrared Mid-Infrared 

•  Visible:  dark nebula, heavily obscured by interstellar dust 
(“Horsehead Nebula”) 

•  Near-Infrared:  dust is nearly transparent, embedded stars 
can be observed forming 

•  Mid- and Far-Infrared: glow from cool dust is directly 
observable  

Why Study Infrared? 

Infrared (IRAS) Visible Light (Akira Fujii) 

Two Views of Orion 
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NASA’s Infrared Missions 
Spitzer Space Telescope 

SOFIA 

   WISE                         Hubble WFC3 2009 

James Webb Space Telescope 

•  International 
Astronomical Search 
Collaboration 

•  Wide-field Infrared 
Survey Explorer 

•  WISE pinpoints location 
•  Bob Holmes, 

Charleston, IL, 
provides mulitple 
ground based images 

•  IASC assigns image 
sets  

IASC – WISE   
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•  Image Processing 
–  Astrometrica 

•  Online Resources 
–  Minor Planet Center for 

Ephemeris 
–  JPL Near Earth Program 

for orbit diagrams and 
known info 

•  Provide location to MPC to 
help better define their 
orbits and… 

LWN 
Asteroid Hunters 

Saving the 
world!!! 

IASC - WISE 

NITARP 

•  NASA/IPAC Teacher 
Archive Research Program 

•  Spitzer Archival Data 
•  Team with Astronomer and 

other Teacher/Student 
Teams 

•  Authentic Research 
•  Present findings at AAS 

nitarp.ipac.caltech.edu 
Links at – starsatyerkes.net 
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NITARP 
•  Image Processing 

–  DS9 
–  APT (Aperature Photometry 

Tool) 
–  IRAF (Image Analysis and 

Reduction Facility) 
•  Export to Excel to create 

light curves 
 

 

The SOFIA Experience 
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SOFIA 
•  Color Filters 

–  Understand how eye works 
–  Relate to use of filters for 

other wavelengths 
•  IR detectors 

–  Digital cameras “see” IR 
–  Solar cells collect IR 
–  IR video camera – new** 

•  Python Programming 
–  Used to gather and analyze 

data from camera (HAWC) 
–  Basic programming in 

Physics classroom 

 

 

Search – SOFIA Active Astronomy 
Links at – starsatyerkes.net 

The SOFIA Experience 

Search – SOFIA  Education Outreach 
Links at – starsatyerkes.net 
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The SOFIA Experience 

The SOFIA Experience 
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The SOFIA Experience 
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The SOFIA Experience 

The SOFIA Experience 



1/10/13 

53 

The SOFIA Experience 

The SOFIA Experience 

Search YouTube for - 
 Peggy Piper SOFIA  Flight 
 Peggy Piper SOFIA Training 
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•  Image Processing 
–  MPO Canopus 

•  Resources 
–  Bob Holmes, ARI 
–  Tyler Linder, EIU  
–  Bob Conwell, EIU 

•  Why Define Light Curves  
–  Add to developing data  
–  Publish 
–  Determine shape and 

composition 

Asteroid Light Curves 

•  Hopes 
–  Develop and document 

technique 
–  Request own images 

using skynet  
–  Take images on own 

telescope! 

LWN 
Asteroid Hunters 

Saving the 
world!!! 

Asteroid Light Curves 
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New Hubble Images  
Released 091208 

Using new 
infrared 
camera 
installed 
summer of 
2009 

Looks back 13 
billion years!!! 


