Chandra X-ray Observatory
wPublic Communications and Engagement

Overview

» A multifaceted Public Communications & Engagement program encompassing press relations,
public engagement, and education

* Reaches a large and diverse audience of national and international scope

* Direct connection and established working relationships with the astrophysicists whose research
forms the basis for all products

* Products and activities evolve from an integrated pipeline design, encourage users
toward deeper engagement

* Products target underserved audiences such as women, Spanish speakers,
sight and hearing impaired




Chandra X-ray pbservatory
wPublic Communications and Engagement

Overview

* Program conducts research into best practices which inform subsequent programs and products
* Products use emerging technologies and track user trends

 Education products undergo NASA evaluation and align with national standards

* Program undergoes comprehensive outside evaluation

» Work supported by ~11.25 FTE: 1.5 press scientists, 1 press officer, 1 lead coordinator, 1 multi-
media coordinator, 1 scientific image processor, 1 web developer, 1 apps/social media developer,
1 animator/podcast producer, 1 scientific illustrator, 1.25 educators, .5 staff assistant




Publicizing Chandra Science:
From science papers to the public
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The long helical jet of the Lighthouse nebula, IGR J11014-
6103

Supernova Spits Out

Press and image releases:
* New release every other week
* Includes: Text, images, background info.
Also: illustrations, podcast, blog posts, press conference

Promoted with:

« Chandra webpage, NASA and AAS press lists, social media, email

Goals include:
* Be accurate, clear, concise and engaging, and reach a large audience




Publicizing Chandra Science:
From science papers to the public

Quality, clarity and reach:
* Include reviews by authors, CXC, NASA
» Well-designed webpage:

IGR J11014-6103: Runaway Pulsar Firing an Extraordinary Jet

The Basics
What is it?
How Far Away is it?
How is it Made?
How Big is it?
What do the Colors Mean?

Where is it Located?

Rate This Image

L 8. 8. 8.
Rating: 3.7/5
(179 votes cast)

Download & Share

JPEG (681.2 kb)

Large JPEG (3.7 MB)
Tiff (11.4 MB)

View on the Sky (WWT)
Handout (pdf)

FITS File

Image Feed

Share This| | K7 3§

View Wavelengths Composite X-ray Radio Optical
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Publicizing Chandra Science:
From science papers to the public

Quality, clarity and reach:

* Include reviews by authors, CXC, NASA
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X
A pulsar found racing away from a supernova

remnant about 15,000 light years from Earth.
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Publicizing Chandra Science:
From science papers to the public

Quiality, clarity and reach (continued):

* Produce best possible images, applying advanced
processing techniques

* 1st example: “tone mapping”

Before
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Publicizing Chandra Science:
From science papers to the public

Quiality, clarity and reach (continued):

* Produce best possible images, applying advanced
processing techniques

 2nd example: “Greycstoration”

Before




Publicizing Chandra Science:
From science papers to the public

Also crucial to be open, transparent,
accountable:

* Blog post by 1st author

» Obvious, multiple links to text of
science paper

» Show separate wavelength images

* | tweet about releases under my own
name

* Maintain close interactions with
science writers

Blog Home Running At Breakneck Speed With Open Arms

Supernovas & Supernova Remnants Neutron Stars/X-ray Binaries Women in the High Energy Universe

Lucia Pavan graduated with a master thesis in astronomy at
the University of Padova (the same town from which Galileo
discovered Jupiter's moons). Four years later she also got her
PhD in Physics at the same university, working on “magnetars" -
a particular kind of pulsars, with the highest magnetic fields.
After the PhD, she obtained a postdoc position at the
University of Geneva - Switzerland, working at the INTEGRAL
Science Data Center (ISDC). In between, she moved to the US,
working at University of Wisconsin-Madison for a few months.
She currently lives in Geneva, working at the ISDC.

When | started to work on the sources discovered by the
INTEGRAL satellite, | didn’t expect to find an object that was
extraordinary not only for the properties of its emission, but
also for its extension and shape in the sky. And yet this was the
case when | came across IGR J11014-6103.

INTEGRAL is an ESA satellite in operation since 2002, sensitive

mainly to X-ray and gamma-ray bands. The satellite has been

accumulating data since the beginning of the mission, providing information on an always-growing number of X-ray emitters.
It is thanks to this ability that new objects are continuously discovered. A large fraction of the sources that INTEGRAL has
found still lacks any physical classification, a perfect area for new findings to be done.




Overview of Chandra 12

Public Science Program

KEY FEATURES OF PROGRAM HIGHLIGHTED IMPACTS
* High quality presence driven by science results * Trusted, valuable science resource
 Accessible to non-elite audiences * 10s of millions of participants served
» Cross-cutting programs promote creative thinking, * Learning gains, increased interest

add relevance, support collaborative practices in astronomy
* Cycle of research & evaluation informs practice at » Network of practitioners created

all points of program creation and sustained

. 3 .},\.\.'.‘.'.. 25 ; . . - .
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Goals: Opening access, sharing new discoveries with diverse audiences, engaging the
imaginations of students, teachers, & the greater public, & increasing learning opportunities
A 3 - I* iy 1)
|




Scaffolded Digital Presence Serves
Multiple Audiences

USER - DRIVEN CHANDRA 4.

X-RAY OBSERVATORY NASA's flagship mission for X-ray

N -
INTERACTIVE PRSEEREATRGT

Blast Provides Clues to Age of Binary
Star System

Neutron stars are formed after an event called a
supernova: when a massive star dies in an explosion
more powerful than almost any other event in the

DYNAMIC il e

ACCESSIBLE

Latest

SOCIAL MEDIA P | T
INTEGRATION — " . S e

Mummuﬁmnxmm Operated for NASA
. bySAO. Privacy Terms: secu/Termsofuse
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Photo Album
Chandra X-ray Center, Operatd for NAS

e Smithsonian Astophysical Observa
This site was developed with funding #or
conract NASB-03060.
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Why do you visit

chandra.si.edu?

to keep me informed of : to learn more
to learn something .
the latest research and new in aeneral about particular
ideas in astronomy 9 interests/topics n=355

| love your whole web site - news, videos - and the field guide stuff is the
best. | have learned more here than | ever did in high school and college.
Keep up the awesome work. Thank you.”



To what extent has your purpose of visiting

the Chandra website been fulfilled?

. Very Extremely
100% -

90% -
80% -
70%
60% |
50%
40% ' ]
30% |
20% = D I |
10% 38%
0% -

Chandra Information Graphics/ News Articles Background Features Videos/Podasts
Space Images lllustrations and Blogs

“ This site really is a gem of the internet that continues to share the
discoveries of this magnificent telescope.”

“ The pictures are stunning and the science is indispensable.
Please share more.”



Interdisciplinary Public Science
for Non-Elite Audiences

Neon Sign.

In a neon sign, an electric current runs through a tubular glass fixture that is
filled with gas. This electric current causes collisions between the electrons and
atoms in the neon gas. When various electrons relax, the energy released pro-
duces light that has a very specific color that invite us through the diner door.

(Credits: Wikimedia Commons)

Aurora.

Streams of particles with electric charge are continually leaving the Sun and
traveling through the Solar System. As these particles approach the Earth, some
of them are channeled by the planet’s magnetic field toward the North and South
poles where they collide with atoms in the Earth’s atmosphere. This produces the
famous light shows we call auroras, or, more commonly in the Northern Hemi-
sphere, the “Northern Lights.”

(Credits: Wikimedia Commons)

Supernova Remnant.

When a massive star explodes, it generates an outgoing blast wave that travels
through the space around the now-dead star. This wave heats the gas in this
region to a temperature of several million degrees, making the molecules and
atoms in the gas vibrate and collide. When the electrons in this superheated
gas relax, they release their excess energy mostly in the form of X-ray light.

(Credits: NASA/CXC/NCSU/K.J.Borkowski et al.)

ATOMIC LIGHT SHOW Atoms, the building blocks of matter, are constantly in motion, moving around at speeds that are thousands of miles per hour at room temperatures,

and millions of miles per hour behind a supernova shock wave. In a collision of an atom with another atom, or with a free-roaming electron, energy can be transferred to the

atom. This extra energy can then be released in the form of a light wave.

www.nhasa.gov

http://hte.si.edu/atoms

BECAUSE WHAT HAPPENS HERE,
HAPPENS THERE,

HAPPENS EVERYWHERE.
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Survey response n=231

Likes a lot

“Beautifully done.
Am coming back.”

Likes

Neutral

Dislikes somewhat




'\Best Practices for Interdisciplinary Public Science
- with Multiple Audiences

Leadership in astronomy/
science communications
research, including creation
and adaptation of "public
science”

International research
program conducting image
and meaning studies

Examining perceptions ©

Results directly inform QR e
practice (see previous slides): - :

* 14 articles in peer-reviewed
professional journals

things art whethar be

* numerous conference
proceedings, posters, invited
presentations, articles/blogs




> ' Education §o
2 Programs

Goals

* Provide educators with the standards-based resources and knowledge to infuse NASA SMD
content into their activities and classrooms.

» Develop materials and activities that give students authentic science experiences to understand the
process of science including tools to analyze Chandra data

* Increase student interest in NASA SMD science and STEM subjects.

Outcomes
» Educators have increased ability to use NASA SMD content in formal and informal education.
* Increased participation and retention of students in STEM subjects.

100% 1
90% A
80% 1
70% -
60% A
50% A
40% A
30% -
LI
10% A
0%

the program made them enrolled in or completing a rated the program as one of

“somewhat” or “much more” degree program reported their top 3 educational Prior to the workshop responded After the workshop, reported

inclined to pursue more  majoring or minoring in a experiences that they knew “somethingtoa knowing “something to a lot”.
education in STEM STEM subject lot” about this area



Education
Programs

Selected programs
* Materials and activities give students authentic science experiences

» Teacher Professional Development workshops at National Science Teachers Association
conferences: evaluations show participant satisfaction and learning gains.

 National Science Olympiad: teams starting at local levels in all 50 states. Over 100,000
participants yearly. Chandra educators include NASA content in astronomy competitions and
study materials, hold coaches clinics.

» STOP for Science: in 250 schools distributed across 41 states, plus D.C and APQO’s; incl. 18 of
lowest performing US school districts.

CHANDRA EDUCATION
A ANALYSIS SOFTWARI
D ACTIVITIES

= e n ! -
Chandra Ed. Home Page Installation  Leaming ds3  Activities & Images Evaluation unlocking the mysteries of astronomical image precessing

_..Decoding Starlight:
\ . From Pixels

~ . . with nderstandi onomical o,
Chandra Education Data Analysis Yo own assancmy mage o FITS e TS whicn sanda for Fextie Inago Trarapo
Software And Activities Systom, is & igital file format used mainly by astronomars. Check out chandra.sl.edu 1o downioad

FITS Slos for s0me of our tavorite Chandra images and kearn how 10 COMPOSe YOUr own versions of
Before you access this system, you may hese high-energy astronomy images.
want to read about the Chandra X-Ray Welcome to the home page for the Chandra Education
Observatory Mission and science on the | Data Analysis Software and Activities. The system
Chandra public outreach page. Helpful linked from this page allows educators, students, - Mtplichandra.sl .a_‘;:;;:.:;c
links are: amateur astronomers and the general public to perform - [S———
-Chandra 101: a short summary of the X-ray astronomy data analysis using data sets from the ‘..‘\‘- Mip.ichandes. sl.edwphoto/openFITSierab Mml
mission Chandra X-ray Observatory, the "ds9" image display o :;A Scttware - GMP 2 8
-Chandra Mission: a detailed description | program, and astrophysical software analysis tools. hitpwwr.gimp.or9
of the mission.

Our goal is to provide a system that allows you to
If you are a new user of this system, experience much of the same analysis process that an
follow the steps linked below, in the order | X-ray astronomer would follow in analysing the data he or
listed, to install and familiarize yourself she has received from a Chandra Observation. MP has & bt i FITS seack Iheugh GINP mstomaticaly sescalod e FIT
with the system software before going to 008 1o 0 Bt dott eotiogn g o S o o e e v
the images and analysis activities. Experienced or returning users who have already ————— Open e Lovet detog bz by sescing
installed the "ds9" imaging system on their computers L Cokors»Loveis and fesl 0 10 acjust o smak
Step 1: Install the system should first check the system update link to see if any -~ oo oo it inanlaulingy
Step 2: Learning ds9 upgrades affect their installation. Then they may visit the - '::'w:;:"" The Mok Wit acjusting he lvels at this stags
110 5ng ot fint detalls In T cBject Bt

Step 3: Images & Analysis Activities section of their choice using the navigation bar above. e pobriens Loy " o RO

OPEN & CHANGE MOOE ADIUST LEVELS

Note: If your version of ds8 is more than a year old, ' Surse Nanges In e lovels aftect 1he mags.
please upgrade at your earliest convenience. Details on how to do so can be found on the Install the
system page.

Evaluation

After you have used this system, we would be very interested in your comments. We hope you will
help us with suggestions for improvements and further developments, particularly ways to make the
material more appealing and accessible to students. Access the comment and evaluation form.




VWHAT IS SPEED, AND HOW
DO WE MEASURE IT?

A jet plane is fast, and a snail is slow. But what
exactly does this mean? The speed of an object
is defined to be the distance it will travel in a cer-
tain amount of time. If something travels 100 feet
(or about 30 meters) in 10 seconds, its speed is
10 feet per second (ft/s), or 3 meters per second
(m/s). We often talk about speeds in miles per hour
(mi/hr, or mph) or kilometers per hour (km/hr).

http://chandra.si.edu/edu/stop/

HOW FAST, IS FAST?

The fastest land animal is the Cheetah, which can reach speeds of 70 mi/hr (112 km/hr). This is fast,
but not compared to how fast a pitcher can throw a baseball (100 mi/hr, or 160 km/hr). A Peregrine fal-
con is so fast that it could easily outrace a baseball; it can go up to nearly 200 mi/hr (320 km/hr). But
this is a snail’s pace compared to how fast the Earth moves around the Sun! Over the course of
ayear, the Earth travels more than 580 million miles (930 million kilometers). That’s an average speed
of about 67,000 mi/hr (107,000 km/hr)!

Light

Earth (in orbit)

Meteor

Space Shuttle

Sound

Wind in Tornado

Baseball

Sneeze

Cheetah

Race Horse

Fastest Runner
Three-toed Sioth [ 0.15

0.1 100
Speed (miles per hour)

As part of his theory of relativity, Albert Einstein
showed that nothing can be accelerated to speeds
faster than the speed of light (186,000 miles/
sec, or 300,000 km/sec); this is the speed limit for
our Universe! This has been confirmed in many
experiments. We can make things go fast, but
only light (or other electromagnetic waves) can
go this fast.




Chandra Products

' Chandra Data &

Resources

Other Scholars

Funders

Smithsonian

Other NASA

INTERNAL RESOURCE!

Astronomy
Affinity Groups
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Planning Production
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Literature &
Prototyping
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Evidence-

based
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(Aesthetics &
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Prior
Knowledge
and
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Press Comm.

Publications

Visualizations

Events
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Teachers and
ISE Professional
Training

Creation Pipeline = Coordinated,

Embedded Approach
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Educators regularly
use NASA content

Chandra EPO:

Create conditions for
understanding of,
engagement with and
connection to publicly-
funded, open-access

content. Provide
knowledge-transfer
systems; and empower
individuals for career
selection opportunities
and citizen life-long
learning opportunities.




Creation Pipeline = Coordinated,
Embedded Approach

Chandra EPO:
Create conditions for
understanding of,
engagement with and
connection to publicly-
funded, open-access
content. Provide
knowledge-transfer
systems; and empower
individuals for career
selection opportunities
and citizen life-long
learning opportunities.




