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Workshop

NITARP 2014 AAS WORKSHOP
3 Jan 2014, Chesapeake 12, Gaylord National Resort and Convention Center
8:30-9:00 Breakfast (pastries) and gathering

9:00-9:30 Welcome and general introduction. Introduce everyone to
everyone (Gorjian/Rebull)

9:30-10:30  General description of program milestones and goals
(Rebull/Gorjian)

10:30-10:45 Photographs/break/mingle

10:45-11:15 Intro to IPAC archives (IRSA, NED, ...) (Rebull)

11:15-11:45 Intro to astronomical imaging (Gorjian)

11:45- 1:00 Lunch/work time with your team

1:00-1:30  Previous teams from the educator perspective (Piper)

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 2013 class.

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

END of NITARP workshop, but you should head for the A4S registration
desk if you haven’t already to pick up registration materials (including AAS
nametag). Then, even if you didn’t sign up for it. you should go to the main
AAS opening reception (7-9 pm, Potomac Ballroom A). This has FREE
FOOD.

REMEMBER: Monday night, 7-9, in National Harbor 11 at the Gaylord
National Resort and Convention Center — wrap-up and discussion on
NITARP 2013! Everyone should come, including 2014 folks and any
alumni, as there will be valuable advice shared for 2014. Please try to grab
some food ahead of time; we will have light snacks.
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Do differences in star
Jformation triggers produce
different protostars?

Motivation, Methodology:

formation (SF) in the Galaxy.
Laron R5. 2003, Rept. rg. P o, 651

NGC 281 is an unusual case in
which two separate riggers
appear to be responsible for SF
inthe same cloud
Gueter & Tumer 1997, 47, 113, &

We used Herschel to map

NGC 281 in the far IR

(70,100, 160 un).

Herschel observations allow

Star Formation:

Inthe eatistsages of their deveiopment,
enstronded by dust and g5

East Star formation
s thought to be
triggered by
Radiation Driven
Implosion (RDIs,

cath ¢ Wi 1997, 4

14,5).

+70 visual candidates
+31 after further
vetting

Final Results
*8 Yes sources

‘The East and West populations occupy the
same region of the color-color plot. A lack
lack of

Tates, or ages of the two groups.

Fall Follow u

ered St Formation im NGC2

West: Star formation is
triggered by lateral
comression of gas.

« 118 visual candidates
*58 after further vetting

7 Yes sources

+51 Maybes

s s
We cammorrliably determine
exoums for 160 im

Conclusions:

it Wt e compurin

bigh umsncsy proar. Difereces may vt

+Froea i NGC 231 sgpet o Bare o s
il i, s e lce ks i Orion.

e scenanon 0 expsn e e

compared o Orcn




Do differences in star
formation triggers produce
different protostars?

Motivation, Methodology:

‘Avariety of rigger mechanisms

are seen to cause the onset of star

formation (SF) in the Galaxy

Lason, 5. 200, Rpe.Fro. P, 1651
NGC 281 is an unusual case in
‘which two separate triggers
appear to be responsible for SF
in the same !
Gueter & Tumer 1997, 47, 113, &
We used Herschel to map

NGC 281 in the far- IR

(70, 100, 160 yam).

Herschel observations allow
s o identify and measure:
rightnesses of the youngest
protostars

Star Fo’ nation;
e

Do differences in star
formation triggers produce
different protostars?

Motivation, Methodology:

‘Avariety of rigger mechanisms

are seen to cause the onset of star

formation (SF) in the Galaxy

Lason, 5. 2003, Rpe.Fro. P, 1651
NGC 281 is an unusual case in
‘which two separate triggers
appear to be responsible for SF
in the same !
Gueter & Tumer 1997, 47, 113, &

We used Herschel to map

NGC 281 in the far- IR

(70, 100, 160 yam).

Herschel observations allow
s to identify and measure

rightnesses of the youngest

Fall Follow u

ClRss UANPRotOSHRrS <& Mgg@r@dl Star F@mmftﬁ@m im NGC2311

is thought to be
riggered by
Radiation Driven
Implosion (RDIs,
Negkath & Wt 9974

+70 visual candidates
+31 after further

vetting

Final Results
*8 Yes sources

o

« 118 visual candid
58 after-Sther vi

We cammorrliably determine
chanmel with sperire
photomety.

Consequently, 160 2
photomery was dpped.
from furber analyss

alts:

1GC281 East and West Color-Coor

Conclusions:

oo

« Diferences may ye

‘The East and West populations occupy th

e gl e cooc <ol lat. A lack
of difference may signify lack of
evolutionary differences in the accretion

Tates, or ages of the two groups.

Sk o

East: Star formation
is thought to be
riggered by
Radiation Driven
Implosion (RDIs,
Negkath & Wt 9974

14,3).

visual candidates
+31 after further
vetting

Final Results
*8 Yes sources
+23 Maybes

- @

West: Star formation is
triggered by lateral
compression of gas

18 visual candidates

We were i
photomey
] e e Apere
somety Tol

3% ot ety dseine

Conclusions:
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[ i o, Diferences may ye
Comparko o modl nd Oron AR
Proee i NGC 281

= ——|
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‘The East and West populations occupy th
e gl e cooc <ol lat. A lack
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Tates, or ages of the two groups. i et
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Our Eyes ai

Cones on retina
detect color

”
We have 3 types
Red
Blue
Green

That's all we can
seelll]
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Pay It Forward!

Start with what you
know

IASC - International
Astronomical Search
Collaboration

WISE - Wide-field
Infrared Survey Explorer

WISE pinpoints location

Bob Holmes, Charleston,
IL, provides mulitple
ground based images

IASC assigns image sets

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!!!




Pay It Forward!!!

e Image Proces j° Hilton@Austiﬁj

- Astrometric o :
. e, Welcomes ;
e Online Resou lr'hch:\lllcric’;riﬁiAs’tronoiniézi Society
- Minor Plane
Ephemeris

— JPL Near Ec
for orbit die
known info

e Provide locati
help better d«
orbits and...

LW|
Asteroid |
Saving
worlc¢

du123,2011 |

Pay It Forward!

SOFIA IR materials

e Color Filters SOFIA Science Center
- Understand how eye works
- Relate to use of filters for .;j.;,,' Cerning About miared gt
other wavelengths
e IR detectors
- Digital cameras “see” IR
- Solar cells collect IR

— IR video camera — new** _
] Search — SOFIA Active Astronomy
e Python Programming Links at — starsatyerkes.net
- Used to gather and analyze
data from camera (HAWC)
- Basic programming in
Physics classroom




SOFIA

e Color
- Un
- Rel
oth
e IR de
- Dig nla

- Sol

- IR -'-:g;.h-a

» Pyth 1
v maybe&y....{

L)

dat
- Basic programming in
Physics classroom

-

NASA’s Infrared Missions NASA

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 R
Red %
Blue

Green

That’s all we can
seellll

s

Cornea




s

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

X

@ Anglo-A 1.13tt'ali:§n Eﬁl}.':-seﬂr:;tu:&r_-,-' Px ‘AT ]. 5




Helix Nebula

Greenish middle .
is oxygen

@ Anglo-A 1.13tt'ali:§n ':l}.'i"E-tiI"-.'T:;t':fI'I‘_',J Px P&T ]. 5

Helix Nebula

Outer red is

nitrogen and ‘
hydrogen \

AAT 15




Helix Nebula

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

Galaxy

i

Gaseous 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

ER

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 Rl Visible e Infrared
s light e
s -
| \[Ultra— ‘
Infrared AC
Gamma rays X-rays | violet rays Radar En TV oM circuits
rays J

: 5 g = e T

10 107 10! 10° 10 10 109 10 10"? 10"




The Spectrum of Light Nash

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) (Ultraviolet ] [X-ray] (Gamma Ray)
1 102 10° 10 108 10" 10"
Wavelength in centimeters

About the size of...

Buildings Humans  Honey Bee Pinhead  Protozoans Molecules Atoms Atomic Nuclei

Low Energy

High Energy
\WEVES

Waves

15,000 K star
the Sun (5,800 K)

3,000 K star

~

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

NASA Great Observatories ™

(GRO Chandra Hubble Spitzer
- e .
# g i, &
nainnn
Ultra-
. Infrared .
Gamma X-ray V(ilc}:,e)l (IR) Radio

Shorter waves - Longer waves
Visible

Telescopes capture images in different

frequencies
(CGRO is no longer in operation)




Putting them all together G

CENTER OF THE MILKY WAY GALAXY
NASA'S GREAT OBSERVATORIES

CENTRAL REGION OF THE MILKY WAY
NASA's GREAT OBSERVATORIES

SPITZER » INFRARED

NASA, ESA, GXC, SSC, AND STScl STSCI-PRCO9-28A

We all produce . .

... Infrared Ligh

NASA/IPAC

NASA/IPAC




Why Study Infrared? AR

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

I~
Two Views of Orion

Visible Light (Akira Fujii) Infrared (IRAS)




