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Workshop

NITARP AAS Workshop - Sunday 6 Jan 2013

Room 203A of the Long Beach Convention Center.

Please note, this workshop is only open to NITARP participants, specifically the mentors and educators who are part of the 2013 teams, and (at the end
of the day), the mentors, educators, and students who are part of the 2012 teams.

8:30-9:00 Breakfast (pastries) and gathering

9:00-9:30  Welcome and general introduction. Introduce everyone to everyone (Gorjian/Rebull)
9:30-9:45  Evaluation for 2013 (Burtnyk)

9:45-10:25 General description of program milestones and goals (Rebull/Gorjian)

10:25-10:45 Break/mingle

10:45-11:15 Previous teams from the educator perspective (Piper)

11:15-11:45 Intro to IPAC archives IRSA, NED, SHA (Rebull)

11:45-1:30 Lunch/work time with your team

1:30-2:00 Intro to AAS and how to read scientific posters (Gorjian)

2:00-4:00 Break, then work with your team, AAS registration

4:00-4:30 Poster-Pop-Ups from 2012 class.

4:30-5:00  AAS treasure hunt introduction and Q&A about AAS

5pm means the end of NITARP workshop, but you should head for the AAS registration desk if you haven't already to pick up registration materials
(including AAS nametag). And, then the AAS really gets going - if you signed up for it, you can go to the Educator Reception (5- 7pm Naples Ballroom III

Renaissance Long Beach). Then, even if you didn't sign up for it, you should go to the mainl2 uarium of t

Monday night, Jan 7, 7-9pm (Regency Ballroom D of the Hyatt) —- wrap up and discussion of NITARP 2012, plus advice for NITARP 2013! Please try
to grab some food ahead of time; we will have light snacks.
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Summer Visit

CWAYS - Cool, WISE, and Young Stars:
A NITARP 2012 search for YSOs using primarily *
‘WISE data
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CWAYS - Cool, WISE, and Young Stars:
A NITARP 2012 search for YSOs using primarily *
‘WISE data
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NITARP

NASA/IPAC Teacher
Archive Research Program
Spitzer Archival Data
Team with Astronomer and
other Teacher/Student
LCEINS

Authentic Research
Present findings at AAS

nitarp.ipac.caltech.edu
Links at — starsatyerkes.net




NITARP

e Image Processing
- DS9
- APT (Aperature Photometry
Tool)
- IRAF (Image Analysis and
Reduction Facility)
e Export to Excel to create
light curves

IASC - WISE

e Image Processing
- Astrometrica
¢ Online Resources

— Minor Planet Center for
Ephemeris

- JPL Near Earth Program
for orbit diagrams and S ey
known info

¢ Provide location to MPC to
help better define their
orbits and...

LWN
Asteroid Hunters
Saving the
world!!!

(2011 1€18)




IASC - WISE

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

SOFIA

e Color Filters
- Understand how eye works

- Relate to use of filters for
other wavelengths = v Asronomy:Clasaaom Actvien or

e IR detectors
- Digital cameras “see” IR
- Solar cells collect IR
- IR video camera - new**

e Python Programming
- Used to gather and analyze
data from camera (HAWC)
- Basic programming in
Physics classroom

SOFIA science Center

Search — SOFIA Active Astronomy
Links at — starsatyerkes.net




The SOFIA Experience

NASA’s Infrared Missions

Spitzer Space Telescope WISE Hubble WFC3 2009




White Light

Contains all the
frequencies of
light.

Our Eyes are Detectors

Cones on retina )
Cone Cells in Human Eye
detect color Trichromatic Vision

Cone cells

We have 3 types KRG

Red % » Cornea
Blue

Green

That’s all we can
seellll




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

 White — shows in all three gels

*our red works the best!




Gel Color Code

 Red — shows in red, disappears in
others

* Blue — shows in blue, disappears in
others

« Green — shows in green, disappears in
others

*our red works the best!

Helix Nebula

S
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Helix Nebula

Greenish middle
is oxygen

Helix Nebula

Outer red is

nitrogen and '
hyd_rogen \




Helix Nebula

White dwarf =

\nglo-Australian C

‘Eagle Nebula
" “Pillars of Life”
Star Forming
region in our

Galaxy

b

Gaseoué Pillars - M16 ‘ HST - WFPC2

PRC95-44a - ST Scl OPO - November 2, 1995
J. Hester and P. Scowen (AZ State Univ.), NASA




Red = singling
ionized sulfur

Green =
hydrogen

Blue = doubly
ionized oxygen

Gaseous Pillars - M16 ~ HST - WFPC2

PRC95-44a - ST Scl OPO - November 2, 1995
J. Hester and P. Scowen (AZ State Univ.), NASA

Planetary Nebulz
An exploded star

Henize 1357 « Stingray Nebula HST « WFPC2
PRC98-15 « ST Scl OPO - April 2, 1998
M. Bobrowsky (Orbital Sciences Corp.) and NASA




Red oxygen Green ring of
gas oxygen gas

White dwarf
Blue hydrogen

gas

Henize 1357 « Stingray Nebula HST « WFPC2
PRC98-15 « ST Scl OPO - April 2, 1998
M. Bobrowsky (Orbital Sciences Corp.) and NASA

Don Listen to
Mrs. Piper
she’s school

Ultraviolet Visible et Infrared
S light L

| Ultra-
Gamma rays X-rays | violet
| rays

Infrared Rada AC
rays |gar circuits




The Spectrum of Light

e Visible light is a tiny fraction of the
Electromagnetic Spectrum

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

( Radio ) (Microwave ) (Infrared ) imﬂ @ (Uttraviolet ) (xray) (GammaRay )
10* 107 1 102 10° 10°® 10 1070 1072
Wavelength in centimeters

About the size of...

]
Buildings Humans  Honey Bee Pinhead  Protozoans Molecules Atoms Atomic Nuclei

Low Energy High Energy
Waves WWEVES

15,000 K star

the Sun (5,800 K)

-
(=]
[

3,000 K star

-
(=]
[}

intensity (relative)
3

310 K human ~_

1 1 1
103 104
wavelength (nm)

» 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




But there’s a Challenge... NAS

Earth’s
atmosphere
blocks or
absorbs
almost all
incoming
radiation

Even
mountain-top
observatories
get a limited
view of the
universe

Sea Lavel

Infrared telescopes need to observe from high altitude or in space

(GRO Chandra Hubble Spitzer
. - ,
T " | T ‘

-
<
&

Ultra-
i Infrared :
Gamma X-ray V(ilt;;e)t (IR) Radio

Shorter waves i Longer waves
Visible

Telescopes capture images in different

frequencies
(CGRO is no longer in operation)




Putting them all together

CENTER OF THE MILKY WAY GALAXY
NASA’S GREAT OBSERVATORIES

CENTRAL REGION OF THE MILKY WAY
NASA’'sS GREAT OBSERVATORIES

STSCI-PRCO9-284

We all produce . . .

... Infrared Light

NASA/IPAC




Why Study Infrared? RS

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

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

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

Visible Near Infrared Mid-Infrared

Two Views of Orion

Visible Light (Akira Fujii) Infrared (IRAS)




NASA’s Infrared Missions NasA

Spitzer Space Telescope WISE

IASC - WISE

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

Hubble WFC3 2009




IASC - WISE

e Image Processing
- Astrometrica
e 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!!!

NITARP

NASA/IPAC Teacher
Archive Research Program
Spitzer Archival Data
Team with Astronomer and
other Teacher/Student
LCEINS

Authentic Research

Present findings at AAS

nitarp.ipac.caltech.edu
Links at — starsatyerkes.net




NITARP

e Image Processing
- DS9

- APT (Aperature Photometry
Tool)

- IRAF (Image Analysis and
Reduction Facility)

Export to Excel to create
light curves

TrES 4 - Star 16 Luminosities




SOFIA

Color Filters
- Understand how eye works

- Relate to use of filters for :
other wavelengths Actve Astronomy: Glassroom Actuiiesfor

Learning About Infrared Light

IR detectors

flles are in PDF format and require Acrobat
Reader Plug-in (free). Activity sheets, student

- Digital cameras “see” IR R o

- materials to best suit your students
- SOIar Ce”s CO||€Ct IR - Mateias: Acthe Astionomy requires common By
- 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

Education & Outreach Programs

SOFIA Airborne Ambassadors - Education Partnerships at
41,000 feet

Education Partners - Community

Science Literacy and Education - for College and
Informal Education

SOFIA Visiting Educators - Staff Oportunities

Search — SOFIA Education Outreach
Links at — starsatyerkes.net
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Failure to comply will
result in death by stoning.

The SOFIA Experience
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Station Times

1900 Doors Closed [ Satety Hrieting

1915 Engine Start
1945 T akeoft
8 0530 Landing
= (630 Debrief
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The SOFIA Experience

Fatigue

Gregg A. Bendrick MD, MP}
Chief Medical Officer
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The SOFIA Experience

Search YouTube for -
Peggy Piper SOFIA Flight
Peggy Piper SOFIA Training




Asteroid Light Curves

MPO Canopus )
 Image Processing - MPO Canopus
- MPO Canopus “ % Version: 10300 .. -
e Resources - CopyrightieM :

- by Bdw Publishing, *
- Bob Holm es, ARI - - Al Rights Reserved - See copyright noticé .

_ Ty | s Lin d s EI U hl(:l/www.-Min_orPlane' bserver.com
’

.+ -Practical Giide'tg Lightcurve .-
- Bob Conwell, EIU - Photometry and Analysis . .

e Why Define Light Curves
- Add to developing data
- Publish : =0
- Determine shape and Raw plot: 3122
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JDO(LTC): 2455563.0

Asteroid Light Curves

e Hopes
- Develop and document
technique

- Request own images
using skynet

- Take images on own
telescope!

LWN
Asteroid Hunters
Saving the
world!!!







