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Visual design:
Martin Kornmesser & Luis Calcada

Music and Sound Effects:
MoveTwo (Axel Kornmesser & Markus Loffler)

Footage and photos:

Gemini Observatory (Kirk Pu‘uohau-Pummill/Peter Michaud), CFHT (Jean-
Charles Cuillandre), TWAN (Babak Tafreshi, Laurent Laveder), Martin
Kornmesser (ESA/Hubble), NASA, NASA/ESA Hubble Space Telescope, ESA/
Mars Express, Kevin Govender, NASA/Spitzer Space Telescope, ESO/VLT/
ALMA, & Akira Fuijii

Project lead:
Lars Lindberg Christensen (ESA/Hubble)
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3500 years of Observing

Stonehenge, 1500 BC Galieo, 1600

NASA/Explorer 7
(Space-based

Observing)
1959

Long-distance

The “Scientific Revolution” remote-control/

, . “robotic”
Observatory Tower, Reber’s Radio telescopes
TeIescope, 1937 1990s

Lincolnshire, UK, c. 1300

N\/((j &£ D “Virtual

Observatories”
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o
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St]exnitoogs W.H. Keck Observatory
(Tycho Brahe, |586) (1995+)

ERTEITTIII

nml et g

Full-sky virtual astronomy:
c. 2023?
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“One Earth, One Sky”

INTERNATIONAL YEAR OF

ASTRONOMY

Z0(0°
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“One Earth, One Sky”
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WWT 2001 WWT 2008

The World-Wide Telescope

Alexander Szalay,' Jim Gray?

er 17, 2007

All astronomy data and literature will soon be online and accessible via the
Internet. The community is building the Virtual Observatory, an organi-
zation of this worldwide data into a coherent whole that can be accessed
by anyone, in any form, from anywhere. The resulting system will dra-
matically improve our ability to do multi-spectral and temporal studies
that integrate data from multiple instruments. The Virtual Observatory
data also provide a wonderful base for teaching astronomy, scientific
discovery, and computational science.

Jigital Sky Surv SDSS) (3), the Two Mi- { | 1

al objec

www.sciencemagorg SCIENCE VOL 293 14 SEPTEMBER 2001 2037

Microsoft*

Research
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quick demo of WWT
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“WWT as a Preview of 2 Ist Century e-Research in Astronomy”

(or,“what | told colleagues at the American Astronomical Society Meeting in Long Beach last week™...)
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The “Professional” NVO, c. 2006

what do
those zeros mean?

movie created by Harvard undergraduates Sara Watson, 06 & David Kosslyn "I |, as part of IIC internship program
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What do these (buzz) words really mean!?

“e-Research” * “Semantic Web” ¢ “Modular Apps”
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“Ontology”
“GIS/Layering” “Search”

“Progressive Resolve”

“Registration”
¢ Q § - - ST
“Selection” CS(::S :Zisi':,?
“Readable Labels” P
“Highlighting” «Zoom”
“Custom Site” “Measurement”
(19 b b
«“Off-the-Desktop” Inference
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Yan Xu Email with Room Numbers

RE: (non WWT) press conference attendance for AG or Tuesday AM

December 31, 2008 2:56:23 aM 5T (reSUIt OfsearCh)
Yan Xu, Alyssa Goodman , Megan Watzke

Becki Culbert (Swift Group) , Curtis G. G. Wong <curtisgwong@msn.com= , Jens Kauffmann , Rosalind Reid

) ) ) . b ) o (X9 9
I just found Meaan's earlier email, which mentioned that the press will be in roor 204 of Convention Center It is probably not Req uires onto Iogy

too far frorr our room 308.

Our setup and presentation will be in the same room: #308 (Exhibition Hall C).

van Interior Map on Long

: gallroom & Meeting Ro B h CC W b S-
| & AllellalAa + | @ hup:/ jwww.longbeachce.com/meeting.h eac e lte

[I] HNature Toodlede DendroStar Harvard IIC: Projects Wikis Etc.» Google Calendar

102 ‘W

* House lighting, ventilation, heat or air cenditioning as
. “ (] ,’ required during open times. Energy consenvation is of
prime concern to the Convention Center and minimal light
and comfort levels will be maintained during move-in and
move-out periods. Rehearsals and similar pre-event
activities will be maintained accordingly
pine avenue long y aps -_usekecplr'; services during open hours in aisles,
: = T n - idors, lobby, cpen spaces and restrooms, plus one
« & Al [alA + | & http://maps.google.com/mapse| il &le=UTF-8&oe=UTF-8&um=1&q=long +beach+con » Q- long beach convention center &' pugh cleaning of these same areas during non-open
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Web Images Maps Mews Shopping Gmail more v goodman.alyssa@gmail.com | My Profile | Help | Web History | My Account | Sian out - Event Manager.
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. P — ums only. All other water service needs must be
Of ;8 & pine avenue long beach, <z Search Maps ) Show seareh optons sred through your Catering Sales Manager.
Maps i basic set up is included with the daily rental
itional set ups are charged based upon half of the daily
Get Directions My Maps titan rental.
J&-time basic room set per rented event day. Meeting
pe o = # g 98 included with an Exhibit Hall rental inglude a one
@ ine Ave , " it I - Bl &

202 ‘W
[9A87 WooJ|jeg

[8A87 asinoduoc)

Fine Ave = basic room set for the run of the event
ong Beach, CA / TEE g . o SLi: Iy equipped first-aid faciiiies. Does not include
g . ing. An Emergency Medical Technician will be

3duled through your Event Manager.
e of the cutdoor marguee, as available. The marguee
jited to information directly related to Licensee's
tities within the Convention Center. All messages must
re-approved by Convention Center staff. (Please see

Area Map, with Photos § = %= [I' | o By
& Street Names from | B
Google Maps

Seaside
Lobby

S apeustiong 041"

CIAL SERVICES NOT INCLUDED:

st aid staffing with Emergency Medical Technician wil
revided at current rates

ensee is responsible for removal of bulk trash, crates,
s, packing materials, lumber, etc. prior to show

jing and following move-out.

ket sellers, ticket takers, ushers, security, stage-

18, and event operations shall be provided by the
vention Center and billed to Licensee.

rformance stages, exhibit tables and dance floors

& Epruauiong 20

Seaside Avenue
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Seasid:
Lobby

e e T R bewe: Vil 7m0 oo o ,
..requires: “Selectlon” “Reglstratlon”
“Readable Labels” ; “Highlighting”; & “Measurement”

in order to yield: “Inference”: .. Wow, that’s about 600 feet, hope we can change the room!
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— And, what about that

+ | sMhitp:/ fwww.tripit.com/trip/show/id /994306

‘ Al (= (11 ’ I
Nature Toodledo DendroStar Harvard IIC: Projects Wikis Etc.v Google Calendar $53 Image Searchv ADS Best | custom r’Plt

& Al alA + | Mahttp:/ jwww.tripit.com/trip/show/id /994306

(]
»
(171 MNature Toodledo DendroStar Harvard IIC: Projects Wikis Etc.v Google Calendar $5% Image Searchv ADS Best Directories¥ RSS|

649 0) 699-2660

organize all this?

Nature Toodledo DendroStar Harvard IIC: Projects Wikis Etc.v Google Calendar §85 Image Searchv ADS Best Directoriesv RSS (1501)

What about the

% 10:42;" e
)

Map of HYATT

b Cars Vacation Packages Cruises Activities

200 S PINE AVEN

i puers T

Hotel near Long Beach Harbor overlooking lagoon
i Yeteve’e  Star Rating

=

B L LR R LR R TR

ind Rating:

Mon, Jan 5

nail this hotel to a

o CEEh

¥

BTSN Bk

-
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“Inference”:...Oh, that bu:Idmg with the funky paths outside is the Hyatt... what if I...
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get the truth. then go.”

Owver 20 million traveler reviews & opinions of hotels, vacations & more

Long Beach Overview

Long Beach Hotels
Hyatt Regency Long Beach

Flights to Long Beach

Long Beach Deals

More On Long Beach

Before You Go
Things to Do
Restaurants
Map

Traveler Photos

Forum

Long Beach Deals
Discount Hotels
Hotel & Air

All Travel Offers

Interested in Hyatt
Regency Long Beach and
Long Beach?

We'll send you updates with
the latest deals, reviews
and articles for Hvatt
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Home -+ United States -+ California (CA) -+ Long Beach + Long Beach Hotels

Hyatt Regency Long Beach

'-"'” Hotel class:

MEL?

Rooms: 510 COMPARE PRICES

Hotel photos

Map this hotel
Hotel amenities
Virtual tour

200 South Pine Avenue, Long Beach, CA 50802
Property Type: Hotel ?

Full service hotel with water views from rooms. Walking distance to 100
shops and restaurants, Aquarium of the Pacific. Centrally located for
EASY...

more =

Check Rates and Availability: Avg.

10/2/2009 10/9/2009

] Expedia.com » Orbitz.com
 LongBeach.Hyatt.com ' hotels.com
» Trawelocity ] HotelClub.com
R Priceline.com ) Gtahotels.com

CHECK RATES!

o)Ye)

TrinArduvicar Travalar Datinm: ra_\;.-d

ADS Best

~(Q

Directories¥ RSS (1501} BeyondADSv Delicious~

My TripAdvisor Signin

Register Now!

Hyatt Regency Long Beach Hotel

TripAdvisor Traveler Rating: 7

Q'@

104 Reviews

Nrite a review

TripAdvisor Popularity Index: ?
o hotels in Long Beach
exe)

1-800-45-HOTEL

Click here for best prices for
Hyatt Regency Long Beach

Hyatt Regency Long Beach: Great rooms
from $115 € Smart Deal

Photos, Reviews and the
Guaranteed Lowest Prices

Hyatt Regency Long Beach: Save Up To
50% On Hotels €3 Smart Deal

“iew Hotel Photos, Reviews & More
Compare & Save on Hotels at Orbitz

Hyatt Regency Long Beach: Official Site
©) Smart Deal

Best Rates Guaranteed.
Book Direct.

Hyatt Regency Long Beach: Official Site.
©) Smart Deal

Dhimmd Db
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“Progressive Resolve” “Side-by-Side

“Zoom” Comparison”
c ’ ‘“Readable Labels”
Search “Highlighting”
“Selection” sTIgTHng

srecton “Custom Site”
“GIS/Layering” “Inference”
“Registration”

“Off-the-Desktop”
“Ontology” “Measurement”
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“Progressive Resolve” “Side-by-Side
Comparison”

¢ »
“::::h” ‘“Readable Labels”

“Highlighting”
“selection” “Custom Site”
“GIS/Layering” CInference”
“Registration”

“Off-the-Desktop”
“Ontology” ‘“Measurement”
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I Slideshow: Tabletop Computers Continued
GOI ng By Meredith Ringel Morris

“Off-the - Des kto p” First Published December 2008

EAEmail & Print

UBITABLE: Users can interact with surface computers through auxiliary
devices, such as laptops, phones, and PDAs. The display on the auxiliary device
can convey private or sensitive content to a single user, while group-
appropriate content can appear on the tabletop display. Chia Shen and her
colleagues at Mitsubishi Electric Research Laboratories, in Cambridge, Mass.,
have explored auxiliary interactions with surface computers in their UbiTable
project, in which two people with laptops collaborate over a tabletop display.
Recently, Shen expanded the UbiTable into an interactive room called the
WeSpace. People can share data on their laptops with other people in the
room, using both a table and a large display wall. Here, three Harvard
University astrophysicists discuss radio and IR spectrum images using the

More information: See the IIC’s WeSpace.
“Scientists Discovery Room” project pages

Tuesday, June 2, 2009
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http://www.iic.harvard.edu/research/scientists-discovery-room-lab-sdr-lab
http://www.iic.harvard.edu/research/scientists-discovery-room-lab-sdr-lab

What if the Viewer were WWT?

LES ~ Q- aladin
=nwo
|

Dictionary

Best Directories v
File Edit Image Catalog Overlay Tool Help Install

X¢ )
Location . 1 21 12000 — @ Adjust the colormap by modifying

Parict o3 the transfert function and/or [ Help
by moving the three triangles.

#
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4, §
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L\ Drawingl - * &
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Color map 88 ¢! [ Reverse ) [ Reset '
.
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~

wen

Oteg Osgnt (@ Linear (O Pow2
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[ Cutagain ) [ Close )

’-

Search ¢l

OTYPE RA oec ) S PMRA ] ) \ h
IR 03 29 17,03 (#3116 35,7

Applet cds.aladis Aladin stared
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(alpha) Web Version of WWT

® Grab File Edit JeTIN Window Help D 29* O = - ) G 0:21 Mon 9:31 PM _ Alyssa Goodman Q

COMPLETE Data Coverage Tox o NWTSL

Explore Guided Tours * Community View Settings
ms1 B Piot Results RA Dec Go 4 142 p

Lock AL Imagery Image Crosafade

Sky » [l S0SS: Sioan Digital Sky Sur ~ RS | 10f 1

pT e ¢ E B 9 ®

Canes Venatic Out of This Whirt Whirigol Galaxy Whirpoo! Galawy © A Classic Peauty 51 Whirlpool Galawy 3 M31 NGCS194
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http://cfa-www.harvard.edu/~agoodman
http://cfa-www.harvard.edu/~agoodman

“Modular (& Embeddable) Apps™

AlA it =+ | K hp:/ fwww.facebook.com/profile. php?id= 14389351 164refwnf ~'Q~ seamless browsing

Home Profile Friends Inbox 3 Alyssa Goodman  Settings  Logout

Nicholas Suntzeff is in ong beach, amazed at the number of smart, young

ast omers
wall Info Photos Boxes

o Write 1 share Link [@] Post Photo Boo.. WM Record Video

Super Weightloss
Foods

=

Lara Sumtzeff wrote

$0... 90 u 9o back to college station today?? call me!l im d with class at
11 am... but today it was the first day 50 they let us out at 10:10 «)

love yaa

& Nicholas chan profile picture . or thousands, how about

JL Nicholas is in long beach, amazed at the number of
smart, young astronomers. t
Get Botox

AL Nicholas joined the group

Information ow friends with A

ow friends with |
Texas AEM Sanamehonn o
College Station, TX

Lara Suntzeff wrote
Married to
ok . I like wr picture!! ) Juiie

what's the AAS
November 22, 1952 Aly'ss
whoa--that's freaky--American Fasy Applicant
College Station, TX | Astronomical Society Fracking

his own ¢

McDonald O
Mutual Friends e

a4 mae ¢

n Applications 2
Loading “hatp:/ fwww. facebook.com/profile.phpTid« 14389351 16&ref«af", completed 78 of 79 items

Julie Shubin & Online Friends (3 'u b L
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Embedded & Modular Tools

COMPLET

Tt http:/ /www BB’
8l G search - v M v http:/ /www.cfa.harvard.edu/COMPLETE/data_htmi_pages/GBT_NH3/887.ht
COMPLETE Data Coverage Tool €3 I . ¢l G Search ~ v * M~ €9 Bookmarks * 2 Translate + 4§ Auw

&

« Sendto * Settings *

o
COMPLETE Data Coverage Tool € (%] | -

) I e *’3  Source Information
" $50+/-011 o, »013¢ 000 ]
::(:\H;-no.wu ;:1" :u:\m?mom 1 NH3 (1-1): Detected
0CS) 6104 7-8 g - NH3 (2-2): Detected
o (e remmes s CCS (2-1): Detected
Flags: 0
RA: 03:29:51 5
, ! Dec: 431:39:12.0
( | (1-1) Spectrum (Download ASCID)
2 objects (2 shown): ' L v——— (2-2) Spectrum (Download ASCID)

{

D14 e R ) Back 10 Data Browser
BT

Zoom in 1 show these of

c— .
Fw:SelupPa’n’e.!.m —
Data

X: \W

=)
Initial Values
e m = ] o

Positicn [Z a

vios ETEm ) O

sn B8 [Recall &

Fitting Functicn

Fumstion: [Gaussian ' &

[ Baseine O 1 vietn
[ use jouncs
Chi Square (38 62¢

PP —

23.6930 23.6940 23.6950 23.6960

tools created by Jonathan Foster, CA/ICOMPLETE
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Seamless Astronomy
(now part of the WWT Academic Program!)

AstroNavigator

Mockup based on work of Eli Bressert, excerpted from Goodman et al. NASA AISRP proposal, 2008
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astrobitz?

Getting Started | Sign1

te ra b itz every bit on real estate

Safety Financing Professional

® % s = @
% - o/

Local Photos Altports $ Cafes Cinemas
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Some (PLASTIC/SAMP) are on the

AlA &
L
(-

Dectionary

other query Identificr Coordinate ra  Bibliography Basic Script Qutput
modes : query query query  query  submission  options

fLnte

(B3 ~(Q- aladin

Criteria querics may require some time, especially if | Example:

they are complex or involve a large number of

objects.

Please, wait for their completion if it is the case.

submit query ) clear

Enter the name of an ASCII file containing a search expression:

Choose File ) no file selected

submit file clear

Description of the queriable fields (231) :
Criteria on basic data

pm proper motion (mas) </<=/>[>=

proper motions quality (A:best, E:worst)

parallaxes (decimal value expressed in milliarcsec) =/ l=/</<=/>]>=

pamallax quality (A:best, E:worst)
radial velocity type as the value was entered in the

Tuesday, June 2, 2009

ra>l5&ra<30&dec>70&
(cat = 'PPM' | cat = 'HIP') &
mes = 'ROT" & ubvy <= 100
Return :
*) object count
) display maximum 10000
get references from the sele

criterion usingonly =/!=/>/>=/</<=/in
a luminosity class

(ar,'TIviv', ..)

More info

criterion using only =/!=/in

spectral type

peculiarities ('ap',

‘cn, ...)

More info

spectral type =/l=/>/>=]/</<=/in
quality (A:best,

E:worst)

morphological type =/!=/~/ !~/in
morphological type =/!=/in

right track...



What we get

Write the following expression in the filter definition box: VS [}

{draw rainbow(S[VELOC_HC],120,200) circle(S[EXTENSION_RAD])}

This filters draws a circle which radius is proportionnal to the extension €¢ ° 99
radius of the shell (EXTENSION_RAD) and wich colour scales with the at t e l I I C ets
heliocentric velocity of the bubble (VELOC_HC) (between 120 and 200

km/s) with a rainbow palette.

For more informations on the filters syntax, please press the Help on
Syntax button or get the manual.

Press Apply.

 hitp:/ /graphs.gapminder.org/world/#SmajorMode=chartSis;shist;ly=2003.Ib=Ffil: ~ Q- gapminder

Propertios of the filter ““Filterd'"

GAPMINDER WORLD an SR Cormtuder weeu
Q

A Wolp on syntex |

Get Morma | -
~ - S,

{ ooty Ylose
L]

VIEW EXAMPLES
We can now observe the distribution of the HI shells with their position, size
and velocities. Note the colour view of the velocity gradient of the Small
Magellanic Cloud.

Life expectancy at birth (years)

Income per person (fixed PPPS$) - revised

There was one error opening the page. For more information, cheose Activity from the Window meny.

Tuesday, June 2, 2009



Seamless Astronomy
(now part of the WWT Academic Program!)

AstroNavigator

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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* . 30-second demo of
WWT to ADS+




“e-Research” * “Semantic Web” ¢ “Modular Apps”
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+other kinds of e-Science, e.g."e-VLBI"

A -
Metsa
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“Semantic”’ Science
(& “Social” or Group Science)
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Issues and Bugs Astronomy magazine

AStromy@ Type: Public

Astronomy magazine’s WWT community web site

Sky & Telescope

Type: Public
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WWT Tours

Educational & Collaborative
Paths through the Sky

“
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Astronomy Research’s Future

“e-Research” * “Semantic Web” ¢ “Modular Apps”
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DASCH:

Digital Access
to a Sky

Century at
Harvard

DASCH Pl is Josh Grindlay,CfA
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DASCH:

Digital Access
to a Sky
Century at
Harvard

DASCH Pl is Josh Grindlay,CfA
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Principal Contacts:

WWT Pro: Alyssa Goodman (STM Consortium Chair)
& Gus Muench (Project Manager)

WWT: Curtis Wong & Jonathan Fay
TSC: Pavlos Protopapas (Pl)
DASCH (Plate Digitization): Josh Grindlay (PI)
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“One Earth, One Sky”
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! 4
b | .7 million downloads...

Y & 6 & & ¢ 1 out of 1 people found this review helpful
Version: WorldWide Telescope

"Semplice, intuitivo e buon impatto visivo"
by mdellera on May 21, 2008

Pros: Le immagini reali

Was this review helpful? YES | NO

Reply to this review
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“Unsolicited Advice” for 2009
from www.microsoft-watch.com

“3. Make incubation projects the top development priority.

Simply some of your best work in 2008 came from incubation projects. Keep
them coming and better reward employees for their innovation. Give your
customers more products like Live Mesh, Photosynth and VWorldWide Telescope.

Incubation projects:
® Engage enthusiasts
® Create positive buzz
® Show how Microsoft can truly innovate.

... Then there's Google.Yes, Google. Gmail is now a modularized product. Gmail
users choose which features they want to add on, stuff coming out of Google
incubation development. Outstanding.”
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3500 years of Observing

Stonehenge, 1500 BC Galieo, 1600

NASA/Explorer 7
(Space-based

Observing)
1959

Long-distance

The “Scientific Revolution” remote-control/

, . “robotic”
Observatory Tower, Reber’s Radio telescopes
TeIescope, 1937 1990s

Lincolnshire, UK, c. 1300

N\/((j &£ D “Virtual

Observatories”
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