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E/PO Work Breakdown Structure

1) Management
2) Formal Education

– Educator Ambassador Program
– Supernova Educator Unit
– CLEA X-ray Spectroscopy Lab
– Portable Planetarium Show

3) Informal Education
– Space Place Partnership
– After School Programs
– Global Telescope Network

4) Public Outreach
– Additional publications - ruler
– E/PO Web Site
– Amateur Astronomers & Night Sky Network 

5) Assessment and Evaluation (WestEd)
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XMM-Newton Science and E/PO Goals

When and where are 
the chemical elements 
created? 

Use x-ray observations of supernova 
remnants as an engagement to teach 
students about the relationship 
between the death of stars and the 
birth of the chemical elements.

How does nature heat 
gas to X-ray emitting 
temperatures?

Use the map of the x-ray sky to 
illustrate the diversity of objects in the 
high-energy Universe, compare them 
to the visible sky and teach about the 
properties of different energies of light

What are the X-ray 
signatures of 
accreting black holes? 

Use the engagement of black holes to 
develop science literacy for grades 4 - 

12 and the general public.



Public 
Outreach

Informal 
Education

Formal Education

• XMM-Newton 
E/PO Web Site

• Additional 
Publications

• After School 
Programs targeting 
under-represented 
students

•Educator Ambassador Program
•Supernova Educator Unit
•CLEA X-ray Spectroscopy Lab

• Space Place

• Evaluation 
by WestEd

• Portable Planetarium 
Show

• Amateur 
Astronomers 
& Night Sky 
Network

• Global Telescope Network



Educator Ambassadors

• XMM-Newton supports 2 Educator Ambassadors
– Master teachers selected in national competition
– Next bi-yearly training July 10-14, 2006 at SSU 
– Volunteers?

• XMM-Newton workshops and talks have directly 
reached over 3300 students, teachers, and 
members of the general public through 34 talks 
and workshops in 2003-2005 

   

Tom Estill, Chabot 
Space and Science 
Center, Oakland, CA

Prof. Christine Royce, 
Ed.D., Shippensburg 
University, PA



Teacher Training Example

• “Cookie Cutter 
Astrophysics” 

• Remove 
background from 
stellar image 

• Compare the 
brightnesses of 
the two stars in the 
“image”

• Tools: scale, ruler 
and plastic knife

star

background



Supernova Educator Unit – with GLAST

Reviewers needed – 
draft now available!

•Poster of Supernovae
• Images of real Supernovae
• Shows what a Supernova 
looks like during different 
stages of the explosion – 
timeline used for biography

• 3 activities
• Biography of a Supernova
• The Crawl of the Crab
• At the Heart of a Supernova



Supernova Poster Draft



CLEA Laboratory

• Dying Stars and the 
Birth of the Elements

• Released in early 
2006, debuted at AAS 
in Washington DC

• Uses simulated x-ray 
spectra to teach about 
the abundances of 
chemical elements in 
supernovae

• (DEMO)



• Planetarium show student manual and 
teacher’s guide already completed

• New plans 
• We are waiting for Digitalis to work with 

us on implementing software to use our 
graphics that compares optical and 
x-ray sky and images of several 
interesting regions

X-ray Sky Planetarium Show



X-ray Sky Planetarium Skymap



SSU E/PO Exhibit Booth

 Used for teacher conferences



Formal Education – New Plans

• Studies have shown that longer duration 
training is more effective than 1-hour 
workshops….hence we have proposed:

• 2-3 day Regional workshops with the NASA 
Broker/Facilitators and Space Grant centers 
using approved NASA materials from 
throughout Astrophysics division

• CLEA and SN workshops at educator 
conferences



Informal Education: Black Hole Rescue!

Black Hole Rescue Game

• New interactive black hole 
spelling game developed with 
JPL’s the Space Place
• Joint with LISA
• After reading an article about 
black holes and XMM-Newton, 
vocabulary words appear, 
then letters are dropped near 
the black hole.
• Goal is to rescue the letters 
before they are swallowed up!
• Two levels of difficulty
• Featured in ITEA 
Trendscout, Vol. 6, #5 http://spaceplace.nasa.gov/en/kids/blackhole/

http://spaceplace.nasa.gov/sp/kids/blackhole/ 



Informal Education: Black Hole Rescue!

  ¡Rescate del agujero 
negro!

¡No dejes que el agujero 
negro trague tus 
palabras!
En este juego debes 
rescatar palabras, una 
letra a la vez, antes de 
que sean atraídas por la 
poderosa gravedad del 
agujero negro.

  

Haz clic aquí para jugar 
a 

Rescate del Agujero 
Negro 

Ilustración artística 
del Telescopio 
Espacial XMM 
Newton . Imagen 
cortesía de D. Ducros 
y la Agencia Espacial 
Europea (ESA).

(Part of the web page in Spanish)



Informal Education: You are Here!

• 6 hour Mini-course for 8th 
-9th grade students
– The Size and Scale of Things
– How We See the Universe
– Trip to the Sun
– Solar System Travel Plans
– Our Milky Way Galaxy and 

Beyond
• Uses materials from 

throughout Astrophysics 
Division

• Piloted with 2 groups of 
> 90% Hispanic 
students and also for 
teachers in rural 
Kentucky. http://epo.sonoma.edu/youarehere/ 



Global Telescope Network

• Website: http://gtn.sonoma.edu
– Educator activities
– Partner and Associate information
– Tools for generating scripts and importing program 

objects into telescope control software

• GORT IS ONLINE!!

• Remote demonstration at HEA 
AAVSO meeting

• Scripted observations now running

• QQ Vul observations with GORT last 
summer

GLAST Optical 
Robotic Telescope 
at the California 
Academy of 
Science’s 
Pepperwood 
Natural Preserve



Image from GORT

• Supernova 
in M51

• True color 
composite 
image from 
R, G & B



Potential Educational Projects

• Simple image reduction 
and analysis of polars and 
AGN
• Hands-On Universe
• AAVSO participation
•Joint with GLAST and Swift

• Elk Creek Observatory at 
Holton, Kansas HS
• Agrupacion Astronomica de 
Sabadell. Barcelona, Spain
• Tonantzintla Observatory
Tonantzintla, Mexico
• Universidad Nacional de La 
Plata Buenos Aires, Argentina
• Bernard Heathcote. Victoria, 
Australia
• Carnes Hill Observatory. 
Sydney, Australia
• Nyrola Observatory 
Muurame, Finland
• Western Kentucky University

Global Telescope Network



XMM-Newton GTN – Polar project

• Observations were begun in 2003 with GTN (but 
AAVSO were already monitoring many of the target 
objects.) Standard sequences are given for each.

• Validated data (usable for publication) are available 
upon request to AAVSO.

• Polar list: AN UMa, AR UMa, MR Ser, AM Her, QQ 
Vul, BL Hyi, EF Eri, VV Pup, GQ Mus, V834 Cen, 
V2214 Oph, V347 Pav

• http://gtn.sonoma.edu/participants/catalog/query.php 
• We currently have no XMM scientists partnering with 

us to use the visible light data that have been 
accumulated!



XMM-Newton GTN – Polar project

• Unvalidated lightcurve for QQ Vul



GTN Flyer and business cards

• First distributed at AAVSO in 
Fall 2005



Other printed materials

• XMM Ruler –w/classroom activity

• Heart of the Supernova Litho

• “High-Energy Classroom Learning in 
Astrophysics” Optics and Photonics News

• "The Unblinking Eye of GORT in 
California Wild magazine 

• GTN Observing activities & tutorials



XMM-Newton E/PO website

http://xmm.sonoma.edu

NEW!

XMM-Newton scores 1000 
top-class science results

Space Place Black Hole Rescue! 

All classroom 
materials can be 
downloaded 
from this site

Artist's animation of a spinning 
black hole observed by 

XMM-Newton. 

• Redone 
by SSU in 
2003

• Code 508 
compliant



Informal Education and Public Outreach

• New Plans 
• Several Space Place articles about XMM 

science to appear 14 major metropolitan daily 
newspapers, in both English and Spanish 
languages and Astronomy Club newsletters

•  A “live” interview with X-ray astronomer Ilana 
Harrus is planned for 2009-2010, hosted at the 
Space Place Live website. Scientists are 
portrayed as cartoon characters, but with their 
actual voices.

•  Night Sky Network kit “Cosmic Explosions” 
partnership with Astronomical Society of the 
Pacific (ASP) (possibly joint with Suzaku)



Evaluation Process

• All XMM-Newton products are internally 
evaluated by SSU E/PO, then tested by EAs, 
then evaluated by our external evaluators, 
WestEd (led by Dr. Ted Britton)

• All products then sent through NASA product 
review, and entered into SSERD

   (http://teachspacescience.org)
• We started with evaluating our teacher 

training workshops, then our teachers’ 
workshops, and now we are beginning to 
measure impacts of our work into the 
classrooms of our trained teachers



E/PO Summary

• XMM-Newton E/PO is exciting the public 
and students of all ages

• We are on budget and moving ahead on all 
scheduled items

• Over 3,000 teachers have been trained in 2 
years by XMM-Newton Educator 
Ambassadors

• Black Hole Rescue game page has been 
accessed by over 80,000 users in the past 
4 months.
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