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The “A-Team”
A group of 35 (and counting) Science Olympiad alumni & 
educators that work with the NASA Universe of Learning 
team to develop events 

We attend and write events for invitationals, regionals, states, 
and national competitions for both Astronomy and Reach for 
the Stars

If you need help with space events for your competition, 
please contact me (tkomacek@uchicago.edu) and I’ll see what 
the A-team can do!

mailto:tkomacek@uchicago.edu


REACH FOR THE STARS, Division B

DESCRIPTION: Students will demonstrate an understanding of the properties and 
evolution of stars and galaxies, and their observation with different portions of the 
electromagnetic spectrum: Radio, Infrared, Visible, Ultraviolet, X-Ray & Gamma Ray. 

EVENT PARAMETERS: Each team may bring only two 8.5”x11” two-sided pages
of information in any form from any source and may be asked to provide clipboards 
and red-filtered flashlights.

THE COMPETITION: This event is divided into two parts. Notes may be
used during both parts.

Part I: Constellation, Star, and Deep Sky Object Identification
Participants may be asked to identify the stars, constellations, and deep sky objects 
(DSOs) included in the list below as they appear on star chars, H-R diagrams, portable 
star labs, photos, or planetariums, and must be knowledgeable about the evolutionary 
states of all stars and deep sky objects on the list below. Note: Constellations are 
underlined; Stars are boldface; Deep Sky Objects (DSOs) are italicized



Part I: Constellations, Stars, and Deep Sky Objects

Andromeda: M31(Andromeda Galaxy)    Orion: Betelgeuse, Rigel M42 (Orion Nebula)
Aquila: Altair Perseus: Algol NGC 1333           
Auriga: Capella                                       Sagittarius: SgrA*, M8 (Lagoon Nebula)            
Bootes: Arcturus                                     Sextans:  J100054+023436 (Baby Boom)     
Canis Major: Sirius                                   Scorpius: Antares NGC 6357 (Lobster 
Canis Minor: Procyon                             Nebula), NGC 6334 (Cat’s Paw Nebula)
Centaurus: NGC 5128 (Cen A)                 Taurus: Aldebaran T Tauri
Coma Berenices: NGC 4555,                 Tucana: Small Magellanic Cloud (SMC)

NGC 4676 (The Mice)                     Ursa Major: Mizar, Alcor GN-z11,                    
Corvus: NGC 4038 & 4039 (Antennae)    M101 (Pinwheel Galaxy)                  
Crux: Dragonfish Nebula Ursa Minor: Polaris
Cygnus: Deneb                                Virgo: Spica M60, M104 (Sombrero Galaxy)
Dorado: 30 Doradus (Tarantula Nebula), 

Large Magellanic Cloud (LMC)
Gemini: Castor, Pollux                                          
Lyra: Vega
Ophiuchus: Zeta Ophiuchi Rho Ophiuchi Cloud Complex



REACH FOR THE STARS, Division B

DESCRIPTION: Students will demonstrate an understanding of the properties and 
evolution of stars and galaxies, and their observation with different portions of the 
electromagnetic spectrum: Radio, Infrared, Visible, Ultraviolet, X-Ray & Gamma Ray. 

Part II: 
i:   Stellar and galactic evolution
ii:  Spectral classification of stars
iii: Hubble classification of galaxies
iv: Observations using multiple portions of the electromagnetic spectrum
v: The relationship between stellar temperature, radius, and luminosity
vi. Magnitude & luminosity scales, distance modulus, inverse square law



Deep Sky Objects by Type                               
Stars (19):

Altair, Capella, Arcturus, Sirius, Procyon, Deneb, Castor, Pollux,
Vega, Zeta Ophiuchi,  Betelgeuse, Rigel, Algol, Antares, Aldebaran, 
Mizar, Alcor, Polaris, Spica

Galaxies (12): 
M31 (Andromeda), NGC 5128 (Cen A), GN-z11, M101 (Pinwheel), 
M104 (Sombrero), LMC, SMC, M60, NGC 4555, NGC 4676 (The 
Mice), NGC 4038-4039 (Antennae), J100054+023436 (Baby Boom)

Star Formation Nebulas/Regions (8): 
30 Doradus, Dragonfish Nebula, rho Ophiuchi Cloud Complex,
M42 (Orion Nebula), NGC 1333 (star cluster), M8 (Lagoon Nebula), 
NGC 6357 The Lobster Nebula, NGC 6334 (Cat’s Paw Nebula)

Others: Sgr A*: black hole at center of Milky Way Galaxy (MWG) 
T Tauri: protostar



Stellar Evolution & H-R Diagram Overview



The Hubble Classification of Galaxies
Spirals, Ellipticals, Lenticular and Irregular



The Andromeda Constellation & Galaxy (M31)





Aquila: Altair (A7IV/V)



The Summer Triangle



Auriga: Capella A & B(K0/G1III) 



Bootes: Arcturus (K0III)



Canis Major: Sirius (A1V)
& white dwarf companion

Canis Minor: Procyon (F5IV)
& white dwarf companion

Sirius A & B Procyon A & B



Centaurus A  (NGC 5128) Active Starburst Galaxy 



Coma Berenices & Galaxy NGC 4555



Coma Berenices & Galaxy NGC 4676
A.K.A. The Mice



Corvus the Crow



Corvus and Interacting Galaxies NGC 4038 & 4039
A.K.A  The Antennae



Antennae Interacting Galaxies – Optical, IR, X-Ray, Composite

HubbleSpitzerChandraComposite



Crux – The Southern Cross

Dragonfish Nebula



Cygnus The Northern Cross & Deneb (A2I) 



Doradus: Large Magellanic Cloud (LMC)



Doradus: 30 Doradus (Tarantula Nebula) 

MCELS, University of Michigan

30 Doradus
Star Formation Region



Gemini: Castor (A1V) & Pollux (K0III)



Lyra: Vega (A0V) 



Ophiuchus: Zeta Ophiuchi – 09.5V



The rho Ophiuchi Cloud Complex



Orion: Betelgeuse (M2I), Rigel (B8I)

M42



M42 (Great Orion Nebula) – Star Formation Region  

Chandra X-Ray Hubble

Astrophotography Hubble

Astrophotography



Perseus: Algol (B8V)



Perseus and the Stellar Cluster in NGC 1333

Chandra X-Ray Spitzer IR DSS-NOAO Optical 



Sagittarius: Sgr A* black hole at center of Milky Way Galaxy



Sagittarius: Sgr A* black hole at center of Milky Way Galaxy



Sagittarius: Star Formation Region – Lagoon Nebula (M8) 



Sextans and J100054+023436 – Baby Boom Galaxy



Scorpius: Antares (M1-1.5I)



Scorpius: Star Formation Region NGC 6357 (Lobster)



Scorpius: Star Formation Region NGC 6334 (Cat’s Paw)



Scorpius: Star Formation Region NGC 6334 (Cat’s Paw)



Taurus: Aldebaran (K5III)

T Tauri protostar



Tucana & the Small Magellanic Cloud Galaxy (SMC)



Ursa Major
Mizar (A2-A7V) & Alcor (A5V)

Ursa Minor 
Polaris (F7I)



Ursa Major & galaxy GN-z11



Ursa Major & M101 (Pinwheel Galaxy)



Ursa Major & M101 (Pinwheel Galaxy)

Chandra X-Ray UV GALEX Optical Hubble IR Spitzer



Virgo: Spica (B1III/IV)



Virgo: Galaxies M60 & M104 (Sombrero Galaxy)



Part II-i: Stellar & Galactic Evolution



Arcturus – K1

Procyon – F5

Sun – G2

Part II-ii: Spectral Classification of Stars



Spectral Image
& Spectral Plot

Hydrogen
Balmer Lines

Spectral Image, 
Spectral Plot &
Balmer Lines

He, Ca, H Lines

Spectroscopy & Stellar Classification



Summary of the Classification of Stars
Spectral
Class

Temperature (oK) Strength of Balmer lines Other lines to look for

O 30,000 - 60,000 weak or not visible Ionized He (4540Å)

B 10,000 - 30,000 moderate

A 7,500 - 10,000 strong

F 6,000 - 7,500 weak Ionized Ca (3930Å, 3970Å) strong 
compared to neutral H (4340Å)

G 5,000 - 6,000 weak Ionized Ca (3930Å, 3970Å) strong 
compared to neutral H (4340Å)

K 3,500 - 5,000 weak or not visible Many lines, neutral Ca 4230 Å

M < 3,500 not visible Many lines



Part II-iii: Hubble Classification of Galaxies

Morphology:

Ellipticals Lenticular

Normal Spirals

Barred Spirals

Irregular



Part II-iv: Multiwavelength Universe

Antennae
Cen A

Composite Optical

IR X-Ray

X-Ray Radio





Part II-v: Stellar Temperature, Radius, and Luminosity
II-vi: Magnitude & Luminosity Scales………

A
bsolute M

agnitude



The Distance Modulus: M = m - 5log10 (r)
10

Inverse Square Law: L = 1/r2 

Part II-vi: Distance Modulus & Inverse Square Law



Resources
http://chandra.si.edu/edu/olympiad.html



chandra.harvard.edu

http://soinc.org

apod.nasa.gov

http://www.stsci.edu/hst/

Resources

https://public.nrao.edu/

http://www.spitzer.caltech.edu/



The Cool Cosmos Website
Resources



The Cool Cosmos Website



Sample Pages NSO 2016 Reach for the Stars
from Test Packet available at the NSO store



Sample Pages NSO 2016 Reach for the Stars
from Test Packet available at the NSO store



National Reach for the Stars Event Supervisor:
Claire Burch: claire.b.burch@gmail.com

Rules clarifications: 
available at www.soinc.org under event information

Event Preparation:
1. Read the Event Description for content and allowable resources.
2. Use the Webinars (Chandra) and PowerPoints (NSO) for an 

overview of the content topics and deep sky objects.
3. Use the Astronomy Coaches Manual and/or links provided in the 

PPT notes section for information on stellar evolution and DSOs.
4. Use the websites in the event description for images and content.
5. The 2016 & 2017 test packets on the NSO website include Reach 

for the Stars tests and answer keys for those 2 years.
6. A sample state test and some early invitational and regional tests will 

be posted on the NSO website for teams to use as practice so keep 
checking at:  https://www.soinc.org/officials/event-supervisors

http://www.soinc.org/

