de T;le;;e Ambassadors Program
http:/ /www.cfa. harvard.edu/WWTAmbassadors/

Harvard University, WGBH & Microsoft Research
Alyssa Goodman, Patricia Udomprasert, Annie Valva & Curtis Wong

What ia WorldWide To'escope anc
WorldWide Teleaccpe [WWT)
S 4 ) ‘3 )

WorldWale Telescope Ambassafors Program

ful astroncmy curriculom using WWNT Tours created by cur Ambassadoss. T
$ ~ ‘ ' ? y » &y wiil D Yoy 2

YT Y ‘ ! e e 3 UK Teadhers'

Domain

/PO ADV

The WorldWide Telescope
Ambassadors Program

www.cfa.harvard.edu/ WWTAmbassadors/

{ About

p

-+ ¥ http://www.cfa.harvard.edu/WWTAmbassadors/

WorldWide Telescope
Ambassadors Program

WorldWide Telescope (WWT) is a rich visualization
environment that functions as a virtual telescope,
allowing anyone to make use of professional
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Documents
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astronomical data to explore and understand the
universe. As of early 2010, the new WWT
Ambassadors Program is recruiting astronomically-
literate volunteers, including retired scientists
engineers—all of whom will be trained to be experts
in using WWT as a teaching tool. Ambassadors will
give volunteer presentations at public libraries,
community centers, museums, and schools,
demonstrating WWT's power to help laypeople
visualize and understand our universe. Ambassadors
will learn how to create and publish guided "tours" of
astrophysical concepts, which allow users to display
beautiful astronomical images in their proper context
in the night sky, while demonstrating the physical
principles at work in those images.

Tour creators will be able to draw upon and link tours
to highly vetted multimedia content from NOVA, the
renowned PBS multi-platform series produced by
WGBH. Virtual tours will be freely available and
centrally managed in order to form a comprehensive
astronomy curriculum for both formal and informal
educational use. The tours will be searchable and
distributed online from popular websites such as
NOVA Online and WGBH Teachers' Domain, touting
almost 400,000 registered users.
[www.teachersdomain.org ]

WWT Ambassadors will help to increase science
literacy in the general public while forming
intergenerational connections within their
communities.
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Seamless Astronomy

Alyssa A. Goodman
Harvard-Smithsonian Center for Astrophysics

with Alberto Accomazzi, Rahul Dave,
Gus Muench & Michael Kurtz (Harvard-Smithsonian CfA);
Tim Clark (Massachusetts General Hospital/Harvard Medical School);
Jonathan Fay & Curtis Wong (Microsoft Research)

+extended & upcoming collaboration with Chris Borgman & Alberto Pepe™ (UCLA);
Doug Burke; Sarah Block, Pepi Fabbiano, et al. (CfA); E. Bressert (U. Exeter);
J. Hendler & D. McGuinness (RPI); A. Conti & C. Christian (STScl); A. Connolly et al. (U.Washington)



No time for detail in 10 minutes...
please ask Pepi or Jonathan....
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What should we do now?

Focus on interconnections/modularity "
Involve more “free agents™ lresaene
Provide institutional data/code repositories s

Make users aware wlo “software-speak”™



This simple argument, first made at the 2009
WWT session at AAS, seems to be working:

“Astronomy research tools should work as
seamlessly as travel research tools.”
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Reuters - all 92 related »

Dems, GOP Trade Accusations of Politically
Exploiting Threats
FOXNews - all 900 related »

e

Pope accountable for hiding priest abuses
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Reuters - all 1832 related »
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Astronomy Picture Of the Day (APOD)
NGC 2442: Galaxy in Volans

Distorted galaxy NGC 2442 can be found in the
southern constellation of the flying fish, (Piscis)
Volans. Read More
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Mockup based on work of Eli Bressert, excerpted from NASA AISRP proposal by
Goodman, Muench, Christian, Conti, Kurtz, Burke, Accomazzi, McGuinness, Hendler & Wong, 2008
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~Fiction
very soon fact,
e.g. CfA & U.W. work!
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Embedded Outflow in HH 46/47 Spitzer Space Telescope * IRAC

ot weilo gt (USS)
NASA / JPLCaltoch / A Nosege-Craspo (SSC/Cakech) vsc2003-06¢

Credit: NASAIJPL-Caltechi s . Norega-Craspo [SSCICaltech), Digital Sky Survey

HH46/47

This image from NASA's Spitzer Space Telescope transforms a dark cloud into a silky translucent veil, revealing the molecular
outflow from an otherwise hidden newborn star. Using near-infrared light, Spitzer pierces through the dark cloud to detect the
embedded outflow in an object called HH 46/47. Herbig-Haro (HH) objects are bright, nebulous regions of gas and dust that are
usually buried within dark clouds. They are formed when supersonic gas ejected from a forming protostar, or embryonic star,
interacts with the surrounding interstellar medium. These young stars are often detected only in the infrared.

The Spitzer image was obtained with the infrared array camera. Emission at 3.6 microns is shown as blue, emission from 4.5
and 5.8 microns has been combined as green, and 8.0 micron emission is depicted as red.
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Prototype of Articles on the Sky (April 2010)
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came from the
“AstroMed” project
am.lic.harvard.edu
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CLUMPFIND segmentation

0

Figure 2 | Comparison of the ‘dendrogram’ and ‘CLUMPFIND’ feature-
identification algorithms as applied to *CO emission from the L1448
region of Perseus. a, 3D visualization of the surfaces indicated by colours in
the dendrogram shown in c. Purple illustrates the smallest scale self-
gravitating structures in the region corresponding to the leaves of the
dendrogram; pink shows the smallest surfaces that contain distinct self-
gravitating leaves within them; and green sponds to the surface in the
data cube containing all the significant emission. Dendrogram branches
corresponding to self-gravitating objects have been highlighted in yellow
over the range of Ty, (main-beam temperature) test-level values for which
the virial parameter is less than 2. The x—y locations of the four ‘self-
gravitating’ leaves labelled with billiard balls are the same as those shown in
Fig. 1. The 3D visualizations show position—position—velocity (p—p—v) space.
RA, right ascension; dec., declination. For comparison with the ability of
dendrograms (c) to track hierarchical structure, d shows a pseudo-
dendrogram of the CLUMPFIND segmentation (b), with the same four
labels used in Fig. 1 and in a. As ‘clumps’ are not allowed to belong to larger
structures, each pseudo-branch in d is simply a series of lines connecting the
maximum emission value in each clump to the threshold value. A very large
number of clumps appears in b because of the sensitivity of CLUMPFIND to
noise and small-scale structure in the data. In the online PDF version, the 3D
cubes (aand b) can be rotated to any orientation, and surfaces can be turned
on and off (interaction requires Adobe Acrobat version 7.0.8 or higher). In
the printed version, the front face of each 3D cube (the ‘home’ view in the
interactiv rsion) corresponds exactly to the patch of i
locity with respect to the Local Standard of Rest inc:
5kms ') to back (8kms ™).

data, CLUMPFIND typically finds features on alimited r
above but close to the physical resolution of the data, and its results can
be overly dependent on input parameters. By tuning CLUMPFIND’s
two free parameters, the same molecular-line data set® can be used to
show either that the frequency distribution of clump mass is the same
the initial m tion of stars or that it follows the much shal-
lower mass function associated with large-scale molecular clouds
(Supplementary Fig. 1).
Four years before the advent of CLUMPFIND, ‘structure trees”
e proposed as a way to characterize clouds” hierarchical structure

NATURE|Vol 457|1 January 2009

using 2D maps of column density. With this early 2D work as inspi
tion, we have developed a structure-identification algorithm that
abstracts the hierarchical structure of a 3D (p—p-v) data cube into
an easily visualized representation called a ‘dendrogram’'®. Although
well developed in other data-intensive fields'"'?, it is curious that the
application of tree methodologies so far in astrophysics has been rare,
and almost exclusively within the area of galaxy evolution, where
‘merger trees’ are being used with increasing frequency’.

Figure 3 and its legend explain the construction of dendrograms
schematically. The dendrogram quantifies how and where local max-
ima of emission merge with each other, and its implementation
explained in Supplementary Methods. Critically, the dendrogram
determined almost entirely by the data itself, and it has negligible

entation
ble on paper and 2D screens, we ‘flatten’ the dendrograms of 3D
data (see Fig. 3 and its legend), by sorting their ‘branches’ to not
; while
rving all information about connectivity and hierarchy
Numbered ‘billiard ball’ labels in the figures let the reader match
features between a 2D map (Fig. 1), an interactive 3D map (Fig. 2
nline) and a sorted dendrogram (Fig

A dendrogram of a spectral-line data cube allows for the estimation
of key physical propert sociated with volumes bounded by iso-
surfaces, such as radius (R), velocity dispersion (¢,) and luminosity
(L). The volumes can have any shape, and in other

ty is an a
scoLizco, where X 500 = 8.0 X 10%°
e Supplementary Methods and Supplementa
The derived values for size, mass and velocity di
timate the role of self-gravity at each point in the hier:
a calculation of an ‘observed’ virial parameter, tops = 50,>R/ GMiypm.
nciple, extended portions of the tree (Fig. 2, yellow highlighting)
here ops < 2 (where gravitational energy is comparable to or larger
than kinetic energy) correspond to regions of p—p—v space where self-
gravity is significant. As o, only represents the ratio of kinetic e
to gravitational energy at one point in time, and does not explicitly
capture external over-pressure and/or magnetic fields'®, its measured
value should only be used as a guide to the longevity (boundedness) of
any particular feature.

Local max

Test level

Local max

Intensity level

Figure 3 | Schematic illustration of the dendrogram process. Shown is the
construction of a dendrogram from a hypothetical one-dimensional
emission profile (bla he dendrogram (blue) can be constructed by
‘dropping’ a test constant emission level (purple) from above in tiny steps
(exaggerated in size here, light lines) until all the local maxima and mergers
are found, and connected as shown. The intersection of a test level with the
emission is a set of points (for example the light purple dots) in one
dimension, a planar curve in two dimensions, and an isosurface in three
dimensions. The dendrogram of 3D data shown in Fig. 2c is the direct
analogue of the tree shown here, only constructed from ‘isosurface’ rather
than ‘point’ intersections. It has been sorted and flattened for representation
on a flat page, as fully representing dendrograms for 3D data cubes would
require four dimensions.

©2009 Macmillan Publishers Limited. All rights reserved

Goodman et al. Nature, 2009




awareness/usability

How do we increase the fraction of astronomy
researchers who know about these tools?

User Groups
wikizooxs | IE\(CfA now has one)

+Suggestions?!



awareness/usability

User Groups
(CfA now has one)

WIKIBOOKS

Jpen books for an open world

Virtual Observatory Software
for Astronomers

Simbad Aladin Cat.

T
‘ Yy = @ & &y

3

& = &1 pownload & <7 Start . .
‘ 3 " Aladin o §_|Aladin
n . onyour x n i ?pp(ftr o TS C register | login ‘
= hi Fr-US-Jo-In - UK- -
oGrid is the doorw ~ BT e cor '

Discove.rireve, and anayze asionomicaldata from achives and daa )le astronomers to | New: Aladin release 6 - April 2009
centers around the wor
OSpace query dat Measurement browser by interactive histogram, Outreach mou >
L SAMP compatible, RICE compression support, etc

New: The Aladin manual - April 2009 - The full user manual in Er
Search Setting

AL OF

..the Universe at your fingertips

Time Series Center

Welcome to the New NVO Home Page! We welcome your feedback on the new site

Need help? Not sure how to
start?

Description Aladin is an interactive software sky atlas allowing the u
astronomical images, superimpose entries from astronor
interactively access related data and information from the VPT (3 PDI () GP!
service and other archives for all known sources in the field
Created in 1999, Aladin has become a widely-used VO portt ¢, 0, Use a File Draw It

tiple such as locating data of interest, accessing and exploring di

multi-wavelength data. Compliance with existing or emerg ASAS

with other visualisation or analysis tools, ability to easily co

topics allowing Aladin to be a powerful data exploration an

science enabler.

The Aladin sky atlas is available in three modes: a Java Standalone application, a Java applet r

VO from the interface and a simple previewer.




How do we increase the number of people who
create and interlink new tools?

Kiva model \ proposed at MSR in semi-jest in 2009...
4

Should implemented through VAO “Associates,”
WWT Partners, and more.



_ =S EERT awareness/usability

How do we organize such diverse tools, so as to
make them interoperably useful?....

“SAMP” is a great technical start, but offers a very significant
user interface challenge.
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Aladin v6.0 *** BETA VERSION (based on v6.021) ***

File Edit Image Catalog Overlay Tool View Interop Help
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CRS M Microsoft WorldWide Telescope

m Guided Tours
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Search Community Telescope

. S}
o .
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File Views Graphics Joins Windows VO Interop
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J— . File Export Plot Axes Subsets Errors Marker Style Error Style Help R ' g Version Control ¥ o
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1: Sim E @ b c : . N Add To Category » L
2: Si Comment
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" 4| Scatter Plot .

Broadcast
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CYa 1o ADS Query Results
< > + m‘!‘.p adsres.cfa harvard.edu/cgi-bin/topicFacetSearch?q=%22weak¥20lensing¥22 qtype=INST

(0 #F Apple Yahoo! Google Maps YouTube Wikipedia News (284)v Popularv

SAO/NASA Astrophysics Data System (ADS)
Query Results from the ADS Database

Related Objects Selected and retrieved 200 abstracts

NAME HDI
NAME Chandra Decp Ficld # Bibcode Score Date List of Links

20ULD (D Authors Title Access Control Help
ACO 1689 (8

\
ACO 901 (8)

ZwCl 002441652 (7 1 2006glsw book..269S 81.000 n/a2006 A I X R C¢
ACO

A

© “Faceted Browsmg

3 2003ARA&A .41 645R 61.000 n/a 2003 A EI

Refregicr, Alexandre Weak Gravitational Lensing by W; sle Stracture h easy to use, web based application using the IVOA which allows a user to perform:

2008ARNPS _.58.. 99} 51.000 Nov2008 A X RC

. : : SeTe ' s ervations
Hoekstra, Henk; Jain, Weak Gravitational Lensing and Its Cosmological Applications L
Bhuvnesh tions
i
2003astro.ph. .6465S 44.000 Jun 2003 s ng

Schneider, Peter Gravitational lensing as a probe of structure

2006MNRAS . 368.1323H 41.000 May 2006 A | G A R Cc

Heymans, Catherine; Van The Shear Testing Programme - I. Weak lensing analysis of simulated ground-based

Wacrbeke, Ludovic; Bacon,  observations , observations to participate in an infrastructure which allows one to:

create intelligent applications which can reason and inference with

publish resources as Linked Data, externally indexed. s A S —— x
easily aggregate metrics of interest to publishers, funding agencies - : @’Di
let others build applications on this substrate using SPARQL querie ,' _ W‘

ZI Query3: Im
We will be carrying out these efforts as part of ADS Labs. ﬁ[—% - Data T therature m ObjeCtS ‘E[J

Bootstrapping in ADS Labs — erdenig b e i o, perate e | | = —— |

Ogle Variables in the LMC  piot Detalls, More Object Three  Plivot, Details, More

Wavelength

ADS Labs is an effort to put out more forward thinking, somewhat unstat - o
applications will be incubated in ADS Labs before being pushed out to AD

1. The results _of qqeries on avbibliographic database will pe made avi \ M Odular Functlonallty

store. We will build a user interface on the above (see first image &

Development on Ontologies (which this site details) continues and
Finally we'll combine the databases so as to have one large semant
below.

. We will switch to a semantic backend with a SPARQL interface

Examples of Applications

Here are examples of what such applications might look like

Ongoing “ADS Labs™ Work: Rahul Davé, Alberto Accomazzi, Michael Kurtz, AG
Thanks to ADS (NASA)/VAO(NASA+NSF)/MSFT funding.
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Collaborative Astronomy at University of Washington

* Research in a Browser Show Andy Connolly’s
— “iGoogle” for Astronomy Movie.. ..
 Collections of simple atomic applications (gadgets)
» Users choose the view they want
 All gadgets can communicate with each other
— Customizable and sharable
» Users can build and share “mashups”

- Widgets are simple to create =
* Widgets call virtual observatory resources v o 0

— Efficient
« Communication is within the browser (fast) A B C
« Built from javascript (standard)

Collaborative Astronomy (Connolly, Gibson, Krughoff, Sayers, Smith 2010)



Select Gadgets Rearrange based on your preference

Signed-in as ajc S

Add Gadgets  [T] Add New Tab [T Clone Active Tab Remove Active Tab

K

Input Coords DataCadget vO0.1 Sky Viewport

RA: DataGadget v0.1

N
dec:

Get Sky Objects f N »
Leo Minor «
Select Service 19
Max: so ’. .. .G.m1nl
Get Objects é Cancer * o
- .
L]
* Leo~ .
Name Resolve ae CﬂnlSﬂlnor
- Image © 2007 DSS Consortium
Input Object Name Co sextans.lmagﬁ © 2007 SDSS

° Monoceros.

Terms of Use

RA 8h40m58.6%s;. Dec.25°00'00.00"

Collaborative Astronomy (Connolly, Gibson, Krughoff, Sayers, Smith 2010)




Query the Sm%\%%%ﬂ@rvﬁm%m to field

and return the source overlaid on mams\

\\\\\\\\\\\

~
- Gsslcr 87
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IC 3443 @cc '

Image © 2007 SDSS

o\
\ ;/

S \ L JEMs qf Use
RA 12h30m10.20s Dec 12°24'55.39" . -0°28'24)

|
All gadgets communicate through the data gadget

Collaborative Astronomy (Connolly, Gibson, Krughoff, Sayers, Smith 2010)




Create, store and share multiple views of gadgets

Title | toggle Title | toggle
DataGadget v0.1

Title | toggle

Plot Color Magnitude

Color Magnitude

() ( ?’Ig )
.\ -
8 Image © 2007-SDSS

D O U el GOOY |
5 () —\lermsof Use ® Setl
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Titla | snnala

Interaction allows selections to be shown on the viewport

Collaborative Astronomy (Connolly, Gibson, Krughoff, Sayers, Smith 2010)




WorldWide
. Telescope
Ambassadors
Program

Alyssa Goodman

Harvard University Professor of Astronomy,
WGBH Scholar-in-Residence, Microsoft Academic Partner

M LELI_JH

Annie Valva
WGBH Interactive, Director of Research & Development

Pat Udomprasert
WWT Program Coordinator




How! WWT Ambassadors Program
Using new WWT Recruiting, Vetting, Coordination

platform to give experts
and learners access to
the Universe

- Community
Presentations

data,
literature,
media

Ambassadors P urey



http://www.youtube.com/watch?v=_DiJkv_TosQ
http://www.youtube.com/watch?v=_DiJkv_TosQ

“I never knew programs like this
could even exist. It’s just amazing.”

—Clarke Middle School 6% grade student

More quotes from Clarke 6™ Graders

“Learning about our Universe by actually seeing and exploring it makes it easier to contemplate
and more fun.”

“You can explore the Universe yourself and you don't always have to only learn from the
teacher.”

“It gave me a better mental map of the universe.”

(And of the 72 surveys we've collected, 71| are positive toward WWT Ambassadors.)



