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EPO Mission

We provide worldwide access to, and context for, LSST data through

accessible and engaging online experiences so anyone can explore the
universe and be part of the discovery process.




Audiences for LSST EPQ

Formal educators at advanced middle
school, high school, college level

Citizen science principal investigators

Content developers at science centers
and planetariums

Science-interested teens and adults
(“General Public”)




Research Sessions with Participants & Stakeholders

Activities In the Fleld




EDUCATORS

Elena ASTRONOMY ELECTIVE

Data for Scholars

Easy to use and understand database
that supports students in authentically
conducting rigorous scientific inquiry.

L ecla FUTURE SCIENTIST

Serious Fun

Mobile-first interactive experiences,
videos and articles to explore the
universe beyond the scope of school

Candiceé RESEARCHER — PI

EPO Data for Science

Accessible LSST data to support
science research objectives with
citizen science activities

FPO Personas & Good Future Stories

Tanya Ms SCIENCE TITLE ONE

Immersive Learning

Direct, hands-on experiences that
capture student attention and enable
exploration and knowledge building.

Amella ASTRONOMY ENTHUSIAST

Astrosnacks

Updates & informative experiences
that fit a passion for astronomy into a
hectic schedule.

Margaret MoberATOR

Citizen Community

Ability to help people engaged in citizen
science to connect with each other, grow
their knowledge and do great science.

INFORMAL SCIENCE CENTERS

Sandra sMALL STAFF PLANETARIUM

Quality Collections

Real-time open access to LSST content
library & updates, supporting both show
creation and interactive presentations.

Camila sCIENCE CENTER — CHILE

Purposeful Multimedia

Content that intentionally supports the
design of discovery-based, hands-on,
Interactive experiences.

L ionel LARGE STAFF PLANETARIUM

Immediate Access

New LSST data, in raw and produced
formats, seamlessly integrated into
content creation & projection systems.




During Construction, EPQ will build.

Operations website and materials in English and Spanish

Formal education program based on online notebooks

Repository of multimedia resources

Interactive Skyviewer

Cloud-based EPO Data Center

Capability to build citizen science projects ™
Communications and Marketing Plans for Operations

Strategy for measuring success



Introduction and Background

Formal Education

Online notebhooks

Procedure and Data

* Accessible through a website

* No special software required

 No downloading data

- e Embedded tools for data interaction
o Customizable
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To better understand how filters work, try out the filter tool below:

Coloring
the Introduction

Nearly everything astronomers know about the stars and galaxies in the Universe comes from the light we receive from these objects.

®
u n Ive rs e Fortunately, that light contains a wealth of information. In this investigation, you will learn how astronomers use light and filters to learn about
things such as distant galaxies, dusty nebulae and types of stars.

How do filters pass light of specific energies and wavelengths,
What types of filters are used in astronomical cameras?

What can astronomers can learn by using these filters?

How are color astronomy images made?

Red Orange Yellow Green ©Q Blue Indigo Violet

1. What does the prism do to the white light?

Choose the red filter.
2. What does the filter do to the red light? What does It do to the other colors of light?
Types of Light
There are many types of electromagnetic radiation: radio waves, infrared, visible, ultraviolet (UV), X-rays, etc. Astronomers use all of these types
of light to study objects in our universe. Each type of light has specific ranges of wavelengths and energies. The type of light we can see with our

Now choose the blue filter.
3. What does the filter do to the blue light? What does it do to the other colors of light?

eyes is called "visible” light. Visible light consists of all of the colors of the rainbow, as shown below. You may have learned the acronym “Roy G. Constructing an Image with Three Filters
Biv* to remember the seven colors of the rainbow. The different colors correspond to different wavelengths and energies. Red light is the lowest Looking at a rainbow you might think that we need to use (at least) seven filters to produce a color image. But you actually only need three. This
energy of light we can see and has the longest wavelengths; violet is the highest energy of light we can see, and has the shortest wavelengths. Is because our eyes contain sensors called "cones™ that are designed to detect red, green, and blue light. Much like the electronics in a camera,

the cones in our eyes only see in black and white, but our brain knows how to turn the relative amounts of red, green, and blue light measured
by the cones into a color image. This is known as the “three-color process.” Remarkably, our eyes can see over a million different colors with this
method. Now let's explore how the three-color process works.

Visible Spectrum

Below is a color image made from red, green and blue filters.
Each of the three images of filtered light start out as black and white images,

A color (red, green, or blue) Is assigned to each image, and then the three images are combined.

Red Filter Green Filter Blue Filter

Red Orange Yellow Green Blue |Indigo Violet

Figure 3. Comparnson of the lIight passed Dy Niters.

Figure (statick Source: hitp./Awww. daltonism.org. uk/; . rainoow
4. In which of the three filters is the red shirt the brightest?
5. Inwhich of the three filters is the green shirt the brightest?

How Filters Work 6. How does the red shirt appear in the green filter? Why is that?
Digital cameras cannot see color. They can only measure the amount of light that falls on the photosensor. To build a color image, we use filters

e
when we take pictures of an object. A filter is designed to allow only certain wavelengths (or colors) of light to pass through it. All other '

wavelengths (or colors) are blocked. The image below on the left (Figure 2) shows an example of how an orange filter allows some wavelengths
of light to pass through while blocking others. There are filters like this inside a digital camera (e.g., the one on a smartphone,) Tiny red, green,
and blue filters are placed over the pixels of the photosensor as shown in the picture below (Figure 2) on the right. When you take a picture, your
camera measures light simultaneously through all three kinds of filters.




Color The
Universe

Learn how to make
astronomy images.
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Contents of a Foundational

Investigation

Notelbooks

Student notebooks with
INnteractive wiagets to
evaluate gata and

|@d[ neq.

Teacher notebook with
real-time class

malt 1‘1<je~rwwe>rwt tools, suc
as HMNWHO student
orogress” or “‘combine
lata sets’.

A

adocument what they have

Teacher Guide

_earning outcomes
Prerequisites
_evel and time

NGSS / Curriculum
Nacional standaras

Teacher notes

Common student
l71|&%3(}i\[%?;)TKJIWS><1l)(§
questions (with answer:

INntroaductory a;rwcq
assessment videos

Options for adjusting
challenge levels
Background

xtension investigations
adeas for further stuay

35)

Assessment

e Alignment matrix to US and

Chilean standarads.

° A(Kﬂuomulq >stions for
1ISSessMment

e NGSS (Next Generation
Sclence Standards,
assessment rubric
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User needs assessments

INFORMAL SCIENCE CENTERS

Quality Collections

Real-time open access to LSST content

Challenges for content creators at planetariums: | gFy @ s oo oo

library & updates, supporting both show
creation and interactive presentations.

* Knowing where to search for content

* Finding curated content

Camila sCIENCE CENTER — CHILE

Purposetul Multimedia

Content that intentionally supports the
design of discovery-based, hands-on,

O N O d at b fo rm at St an d a rd S 2 . ; l‘ . Interactive experiences.

* No in-house data science experience

* Having limited options due to software vendor,
inability to share between groups

L ionel LARGE STAFF PLANETARIUM

b SR8 Immediate Access
* Lacking internet connection IR Gl o/ LSST data. in raw and produced

formats, seamlessly integrated into
content creation & projection systems.




LSST EPO deliverables:
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" . Largest Galaxy Found

Library of digital multimedia assets
Fulldome sky view with LSST Alert stream overlay
Media specific for Chilean audiences

3D multimedia



LH

DATAZDOME

DATA-DOME

A Standard for Dome Content Distribution

BRINGING TOGETHER ASTRONOMY DATA
PROVIDERS, SCIENCE CENTER
PROFESSIONALS, AND SOFTWARE
VENDORS TO ADVANCE THE STATE OF
THE ART IN BIG DATA VISUALIZATION



Multimedia Gallery

[SST

LSST EPO will produce video clips, images, and 3D models to be used throughout the
Operations website. Assets will also be provided in formats that support emerging industry
standards (IMERSA Dome Master, AVM, Data2Dome) to enable content creators at informal
science centers to freely incorporate them as they deem best.

\ 7 Gallery Public & Scientists LSST Corporation Project Team

Public & Scientists LSST Corporation Project Team

LSST Gallery

This gallery, provided by the Large Synoptic Survey Telescope
(LSST), is a collection of thousands of images, videos, and
technical drawings related to the construction and science of
LSST.

Additional videos can be viewed on the LS5T YouTube

We invite you to browse (double click on folders), download,
and use media as allowed by the LSST Media Use

Policy, based on a Creative Commons Attribution 4.0
International License.

Contact images@|sst.org with any questions.

If an image includes an identifiable person, using the image
for commercial purposes may infringe that person's right of
privacy or publicity, and permission should be obtained from
the person.

Search by Keyword

18/ June (0 folders, 9 files)

©0.

Date Captured 20180605_105144.jpg 20180605_122700.jpg 20180605_122758.jpg

By Size
Width (px)
Height (px)
Resolution (dpi)

File Size (Mb)

Folders

https://gallery.lsst.org
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The viewport
highlights

objects within * Curated objects

the current highlighted
skyviewer to
suggest options .
g9 P S e o * Links to
for user . e T | " " . LssT 348734
e . o | ‘ » recommended
Objects in Viewport 13 objects featu reS

VIEWING

Skyviewer as a Self-Guided Educational Tool

“I saw a lot of information about something that is so intangible”

“An exploratory site where you get to just delve into what the telescope sees”



The website will be mobile friendly and features will be shareable.

= $ 100% -

SKYVIEWER v

Largest-Galaxy
Discovered by LSST

LSST 348734

ZOOM LEVEL: 23X RA: 21H 30M

SKYVIEWER

9:41 AM

10 Beautiful Galaxies

Object Type
Name of Object

A few sentences about what makes this object
very interesting. This would be the same text a
user would see if they were browsing through
the object tours.

+ VIEW MORE INFO

PREVIOUS

sseee T

9:41 AM 2 100% ..

Nearby Galaxy < *ﬁ?

SKYVIEWE & LSST 2934983

OVERVIEW

Decimal (DEC)

DETAILED DATA

Type

Galaxy, Spiral

Object ID

1237680332170133581

Hexagesimal (RA)

146.70633724,16,04285087 09:46:49.52,+16:02:34.26

DIAGRAMS

COLOR FILTERS

Ultraviolet (u)

Near Infrared (i)

1224 d

Temperature (k)

Green (g)

14.00

Infrared (2)

1310
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> vy WELCOME T0 THE ZOONIVERSE
L ieo!e-powered research

Citizen Science i porer

People-Powered Research '

Public volunteers help make science happen by contributing to real research projects

Citizen science can be a research tool enabling more science with LSST

LSST EPO will enable researchers to initiate Citizen science projects using any LSST data



Citizen Science
SpaceWarps.org exists now using HSC (LSST-like) data

@ PROJECTS ABOUT GET INVOLVED TALK BUILD A PROJECT NEWS NOTIFICATIONS MESSAGES ASTROPIXIE wv

LSST EPO haS partnered @ Space Warps - HSC ABOUT  CLASSIFY TALK COLLECT RECENTS

with Zooniverse to

maximize flexibility in
the types of projects ' ' e e
that can be created by

FIELD GUIDE

If you see something that is being lensed, mark
at least one lensed image or arc-like feature in

LSST Citizeﬂ SCienCe ' any one of the four panels.
principal investigators. & LonsedFestureMarker  odrmun

NEED SOME HELP WITH THIS TASK?

Lead by Aprajita Verma (Oxford)



Citizen Science

Any researcher can build a citizen science project with LSST data

@ PROJECTS ABOUT GET INVOLVED TALK BUILD A PROJECT NEWS NOTIFICATIONS MESSAGES ASTROPIXIE wv

PROJECT #7247
Input the basic information about your project, and set up its home page.

Avatar NAME

YOU: can let us know

LSST Science Rocks

= . Drop an
Wh at p rOJ e Cts yO u l I l I g ht avatar The project name is the first thing people will see about the project, and it will show up in the project URL Try to keep it short and sweet.
Image here Your project’s URL is

like to build so we are

Pick a logo to represent your Classify ALL THE THINGS

p re pa re d ° project. To add an image,

either drag and drop or click

This should be a one-line call to action for your project that displays on your landing page. Some volunteers will decide whether to try your

to open your file viewer. For project based on reading this, so try to write short text that will make people actively want to join your project. 277 of 300 characters

r ININg.
best results, use a square omaining

image of not more than S0
INTRODUCTION

% @ W™ B I &% H -~ &

KB.

i
iii
®
-~

: So much data....
Background image
NEED SOME HELP?
Drop a

EngliSh and SpaniSh background

image here

This imé ill h
OTHER ACTIONS s Image will be the

) _ background for all of your
Delete this project

project pages, including /

your project’s front page. To Add a brief introduction to get people interested in your project. This will display on your landing page. 1484 of 1500 characters remaining.

add an image, either drag

and drop or left click to open WORKFLOW DESCRIPTION

your file viewer. For best |
T —




Engaging with the LSST Science Community =

Opportunities for EPO and LSST Science Community members to work together!

» Writing articles about your favorite science topic

* Implementing pre-cursor data into EPO Data Center

e Contributing object selection algorithms

* Developing interactive visualizations

* |deas for time domain astronomy for the public

* Working with Education Team on Professional Development

* Prototyping citizen science projects



Viva Chile! Jouaa | bt

Spanish language =5

LSST EPO offers something unique to
Chile - online educational activities allow
us to reach people anywhere in the
country (and the world!)

EPO will provide all materials in both
English and Spanish

\ h]
\\

28



Diversity, Inclusion, Accessibility

We are engaging with diverse learners and those traditionally underrepresented in STEM to
ensure deliverables remain relevant, accessible, interesting, and engaging to broad audiences.



User lesting

So far 168 people from 27 US states, Chile,
and the UK have shared feedback and insights
on EPO program plans and prototype
deliverables.

EPO recruited for diverse individuals and
viewpoints to take part in evaluation and
prototype testing sessions.




Key Objectives of LSST EPO

» Provide non-specialists access to LSST data through online tools and interfaces
- Facilitate citizen science projects that use LSST data

 Further STEM education and training by engaging with educators to integrate real LSST data
into classrooms and introductory astronomy courses

» Develop multimedia resources for content developers at informal science centers

» Build relationships with institutions and organizations serving under-represented groups and
proactively engage with diverse audiences

- Engage with the Chilean community by providing EPO products in Spanish

« Remain agile and relevant during the full lifetime of Operations by adjusting to technology
trends and educational priorities

» Provide evidence-based evaluation of the LSST EPO program and publicly report findings



As we ramp up to Operations, Communications joins EPQ




EPO Construction Schedule - Yearly Focus

Formal Education

Skyviewer

Notebooks with code

Incorporate LSST
Commissioning Data

Branding

Video production

Professional
Development

Communications
Strategy

Ramp up Marketing

Prepare for start of
Operations!



EPO will deliver:

Operations website and materials in English and Spanish

Formal education program based on online notebooks

Repository of multimedia resources

Interactive Skyviewer

Cloud-based EPO Data Center

Capability to build citizen science projects ™
Communications and Marketing Plans for Operations

Strategy for measuring success

Amanda Bauer, Head of LSST EPO

abauer@I|sst.org



mailto:abauer@lsst.org

