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here is a 180-degree heatmap of article density on all kinds of objects, on the Sky, over all fime
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let’s zoom in (on Ophiuchus)
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now, let's toggle on the “Mellinger” view of the Sky
.10 see a nice optical image of Ophiuchus

The ADS All Sky Survey ‘l About P Watch videos © Tour (4 Open WWT version Astronomy articles. In the sky
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fo add for SIMBAD sources, we can click the Select Tool

The ADS All Sky Survey ‘l About P Watch videos © Tour (4 Open WWT version Astronomy articles. In the sky
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now, if we re-select “All ” we see on article distribution
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panning over a bit, we can center our region of interest

The ADS All Sky Survey
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let’s change the color table from rainbow to greyscale fo make more apparent
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let’s look now at the distribution of articles about “HIl regions” and select an area we're curious about

Custom
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when we release
of papers (ADS) mentioning these ob

Selected papers/objects

Papers Objects

Open papers in ADS

Note: List truncated to 200 most recent papers

NISINI B., et al. Astron

TAFALLA M., et al

GREEN J.D
HSIEH T.-H

MAURY A., et a

BOURKE T.L., €
BARSONY M., et al. Ast
CHIANG H.-F,, et al. Astrop
NAKAMURA F.,, et al, As
BUSQUET G., eta

GIANNINI T., et al. A
VELUSAMY T., et al. As
WARD-THOMPSON D., e

et al. Astron. Astrophys.

PEZZUTO S., et al. Astron. Astrophy

S., 947A

2.J., et al. Mon. Not. R. Astron

—

VAN DISHOECK E

et al. Publ, Astror

LISEAU R., et al. Astron. Astrophys., 51

MAURY A.J., et al. A
LAHUIS F.. et al

e selection rectangle, we get a pop-up list

jects, or a list of the objects (CDS/SIMBAD) we highlighted

Open object list




selecting “Open Papers in ADS” opens the paper list in ADS Labs

(From here, we can filter the list more, and more. e.g. clicking “SIMBAD Objects” lets us see particular objects in context on the Sky in WWT or Aladin.)

CVo o cmmme  ADS Labs
1 Streamlined Search

Home Labs Home ADS Classic Help agoodman @cfa.harvard.edu - Sign off

Advanced query - Advanced Search 200 results More

NO FILTERS APPLIED

FILTER BY: 1.  2013A&A..556A..76V (EF LXD R S U]
i Outflow forces of low-mass embedded objects in Ophiuchus: a quantitative
Andre. P (20) comparison of analysis methods

van Dishoeck, E (17) van der Marel, N.; Kristensen, L. E.; Visser, R.; Mottram, J. C.; and 2 coauthors

Smith. M (14) 2.  2013ApJ..770..123G Citedby12 [(EF LX RCS U]
W’“"T““‘H‘;"- 0 14) Embedded Protostars in the Dust, Ice, and Gas In Time (DIGIT) Herschel
Jorgensen, J (12)

Key Program: Continuum SEDs, and an Inventory of Characteristic Far-

infrared Lines from PACS Spectroscopy
Green, Joel D.; Evans, Neal J., Il; Jergensen, Jes K.; Herczeg, Gregory J.; and 17

(v I

Keywords

coauthors
Data 3.  2013ApJ...768..159H Citedby2! [EF LX RCS U]
SIMBAD Objects Misalignment of Magnetic Fields and Outflows in Protostellar Cores

Hull, Charles L. H.; Plambeck, Richard L.; Bolatto, Alberto D.; Bower, Geoffrey C.; and 21
Vizier Tables coauthors
Refereed status 4. 2013ApJ...768..110C Cited by 6 [EF LX RCS U]

SMA Observations of Class 0 Protostars: A High Angular Resolution Survey
Dates of Protostellar Binary Systems
from 1996 to 2013 Chen, Xuepeng; Arce, Héctor G.; Zhang, Qizhou; Bourke, Tyler L.; and 7 coauthors

5. 2013A&A...553A.41Z [EF LXD R 8 U]

Proper motions of molecular hydrogen outflows in the p Ophiuchi

molecular cloud
Zhang, M.; Brandner, W.; Wang, H.; Gennaro, M.; and 5 coauthors

6. 2013ApJ...767...36S Cited by 6 [EF LXD RCS U]
A Herschel and APEX Census of the Reddest Sources in Orion: Searching

for the Youngest Protostars
Stutz, Amelia M.; Tobin, John J.; Stanke, Thomas; Megeath, S. Thomas; and 12 coauthors

7. 2013A&A...552L...88 Cited by 2 [EI X RCS U]
Physical properties of outflows. Comparing CO- and H20-based parameters
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let's try “Open WWT Version,” so we can see this same view in WWT, and use a transparency slider
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let’s try the transparency (layer) slider in WorldWide Telescope

CHOOSE HEATMAP
B A Stars Galaxies Hil regions Nebulae Other

I Racio RESEEE) Uitraviolet X-ray

JEISER Harvard/All
Year cmmfum—n

BACKGROUND LAYER
Optical 2MASS (i8] SFD IRIS GLIMPSE H-alpha ROSAT Fermi VLSS

wise —A- P
osition slider

L SIId‘,:'l,c)m(‘he way fo
WISE™,,. ”
infrared

(0,0)=246.78°, -24.55° FOV= 11

ADS All-Sky Survey is a NASA-funded project
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dust is nice, but we're curious about HII regions, let's change view to H-alpha

CHOOSE HEATMAP
Show Sources
Il A Stars Galaxies Hll regions Nebulae Other

@ Radio Infrared Uttraviolet (D EE

BB Harvard/All
Year [— ..} s—

BACKGROUND LAYER
Optical 2MASS WISE SFD IRIS GLIMPSE [} ROSAT Fermi VLSS

— - ,, R

(0,0)=246.78°, -24.55° FOV= 11

ADS All-Sky Survey is a NASA-funded project
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now we want to find X-ray observations and see if any are near the HIl regions,
so we can slide between H-alpha and X-ray

CHOOSE HEATMAP

-AJI Stars Galaxies Hll r

-Radio Infrared Ultraviolet

JEISIER Harvard/All
Year cEmmum—

e

Show Sources
iions Nebulae Other

BACKGROUND LAYER

Optical 2MASS WISE SFD IRIS GLIMPSE [} ROSAT Fermi VLSS
I‘g_:}ul .

(0,8)=246.78°, -24.55° FOV=11°

ADS All-Sky Survey is a NASA-funded project
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now let's zoom in, and try “Show Sources” to see what the SIMBAD X-ray sources really are

’ LTS
-AJI Stars Galaxies Hll regions Nebulae Other k
-Radio Infrared UltrawoletE Q

BACKGROUND LAYER

Optical 2MASS WISE SFD IRIS GLIMPSE [} ROSAT Fermi VLSS

e x.ray ¢

”

select an
inferesting
source

(0,0)=246.72°, -23.97° FOV= 3°

ADS All-Sky Survey is a NASA-funded project
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and, we can have plenty of information on the source, via (DS/SIMBAD or via ADS.

V* V2503 Oplk  sSIMBAD Entry Open papers in ADS

Papers
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Credits

funding NASA ADAP program
Pl: Alyssa Goodman, Harvard-CfA
Co-l: Alberto Pepe, Harvard-CfA & Authorea
Co-l: August Muench, Smithsonian-CfA
with
Alberto Accomazzi, Smithsonian Institution, NASA/ADS
Christopher Bearumont, Harvard-CfA
Thomas Boch, (DS Strashourg
Jonathan Fary, Microsoft Research
David Hogg, NYU, astrometry.net
Alberto Conti, NASA/STScl, Northrup Grumman
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Stephen

Yuan-Sen
Ting
Interstellar
Absorption
and the

Lyman Alpha
Forest

JavaScript https://www.cfa.harvard.edu/~yuan-sen.ting/lyman_alpha.htmi

JavaScript http://portillo.ca/nebula/

see:A New Approach to Developing Interactive Software Modules through Graduate Education, Sanders, Faesi & Goodman 2013
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Galileo’s New Order, A WorldWide Telescope Tour by Goodman, Wong & Udomprasert 2010
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Galileo’s New Order, A WorldWide Telescope Tour by Goodman, Wong & Udomprasert 2010
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THE MILKY WAY PROJECT
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What do you see in this image?
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©

example here from: Beaumont, Goodman, Kendrew, Williams & Simpson 2014; based on Milky Way Project catalog (Simpson et al. 201 3), which came from
Spitzer/GLIMPSE (Churchwell et al. 2009, Benjamin et al. 2003), cf. Shenoy & Tan 2008 for discussion of HAC; astroml.org for machine learning advice/tools
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gas temperature
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Movie:Volker Springel, formation of a cluster of galaxies
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http://www.mpa-garching.mpg.de/galform/data_vis/
http://www.mpa-garching.mpg.de/galform/data_vis/

DATA, DMENSIONS, DISPLAY

I D: Columns ="Spectra”,“SEDs” or “Time Series”

2D: Faces or Slices = “Images”
3D: Volumes ="“3D Renderings”,"2D Movies”

4D: Time Series of Volumes = “3D Movies”
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sub-mm peak (Hatchell
et al. 2005, Kirk et al. 2006)

3CO (Ridge et al. 2006)

mid-IR IRAC composite

from c2d data (Foster,
Laakso, Ridge, et al.)

Optical image (Barnard 1927)
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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 corresponds 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
interactive online version) corresponds exactly to the patch of sky shown in
Fig. 1, and velocity with respect to the Local Standard of Rest increases from
front (—0.5kms ") to back (8 kms ™).

data, CLUMPFIND typically finds features on a limited range of scales,
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
as the initial mass function 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™
were proposed as a way to characterize clouds” hierarchical structure

64

NATURE|Vol 4571 January 2009

using 2D maps of column density. Withtk v 2D work as inspira-
tion, we have developed a structure-id = w. o “+hm that
abstracts the hierarchical structure of a
an easily visualized representation callec
well developed in other data-intensive
application of tree methodologies so fe
and almost exclusively within the as
‘merger trees’ are being used with in A

Figure 3 and its legend explain t} F O’ e f
schematically. The dendrogram que or
ima of emission merge with each
explained in Supplementary Metk ” “A G
determined almost entirely by tl * Fautg "0
sensitivity to algorithm paramet
possible on paper and 2D screen  “*y.,,
data (see Fig. 3 and its legend v
cross, which eliminates dimen:
preserving all information
Numbered ‘billiard ball’ lab«
features between a 2D map
online) and a sorted dendrc

A dendrogram of a spectr
of key physical properties
surfaces, such as radius (kj, . =

e Fcig L -:7' - )
(L). The volumes can have any shape;anu... Wy o My ™ Waceg v
. . . " . - ey ¥ Peuk,

the significance of the especially elonl;;me\anm\ B Y the gy,

(Fig. 2a). The luminosity is an approximate proxy for mass, su.. -

that My, = X13colizco, where X300 = 8.0 X 10*° cm*K 'km ™ 's
(ref. 15; see Supplementary Methods and Supplementary Fig. 2).
The derived values for size, mass and velocity dispersion can then be
used to estimate the role of self-gravity at each point in the hierarchy,
via calculation of an ‘observed’ virial parameter, oo, = 56,>R/GMjyp,.
In principle, extended portions of the tree (Fig. 2, yellow highlighting)
where s < 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 energy
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 i
Test level | |
! T !
Local max 3 -
] &
3 Merge g
g [
D | ocal max H
2 2
£ 1 g
g 1]
Merge 1 & |

==Trunk =4

Figure 3 | Schematic illustration of the dendrogram process. Shown is the
construction of a dendrogram from a hypothetical one-dimensional
emission profile (black). The 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. 2¢ 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
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A role for self-gravity at multiple length scales in the

process of star formation

Alyssa A. Goodman"?, Erik W. Rosolowsky?>?, Michelle A. Borkin't, Jonathan B. Foster?, Michael Halle'?*,

Jens Kauffmann'? & Jaime E. Pineda”

Self-gravity plays a decisive role in the final stages of star forma-
tion, where dense cores (size ~0.1 parsecs) inside molecular clouds
collapse to form star-plus-disk systems'. But self-gravity’s role at
earlier times (and on larger length scales, such as ~I1 parsec) is
unclear; some molecular cloud simulations that do not include
self-gravity suggest that ‘turbulent fragmentation’ alone is suf-
ficient to create a mass distribution of dense cores that resembles,
and sets, the stellar initial mass function®. Here we report a ‘den-
drogram’ (hierarchical tree-diagram) analysis that reveals that
self-gravity plays a significant role over the full range of possible
scales traced by '*CO observations in the L1448 molecular cloud,
but not everywhere in the observed region. In particular, more
than 90 per cent of the compact “pre-stellar cores’ traced by peaks
of dust emission®’ are projected on the sky within one of the den-
drogram’s self-gravitating ‘leaves’. As these peaks mark the loca-
tions of already-forming stars, or of those probably about to form,
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overlapping features as an option, significant emission found between
prominent clumps is typically either appended to the nearest clump or
turned into a small, usually ‘pathological’, feature needed to encom-
pass all the emission being modelled. When applied to molecular-line

‘ . 2
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Tutorial for embedding 3D interactive graphics into PDF
by Guest on March 7, 2012

Josh Peek (@joshuaegpeek) is a Hubble Fellow at Columbia University, specializing in the ISM in and
around disk galaxies. He has a fascination with data presentation and design.

BRZY Y  As an astronomer studying the complex three-dimensional structures of the intersteliar medium, I've been
taken with the idea of presenting that information in a compelling and interactive way to readers. The
major mode of communication for astronomers is the refereed journal article, as distributed through PDF,
so | got interested in how one can package interactive 3D scenes with the papers we write. Interactive
graphics can be embedded in PDFs that can be rotated, panned, and zoomed.
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Aladin & WWT versions are
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No plugins required, use any
browser, any platform

Thursday, May 1, 2014



FoV: 175.66

Thursday, May 1, 2014



rRNA
I

I\LL SKY
L
m
ol

Astrometry.net

Thursday, May 1, 2014


http://www.quora.com/What-is-the-history-of-peer-review-in-academia
http://www.quora.com/What-is-the-history-of-peer-review-in-academia
http://www.quora.com/What-is-the-history-of-peer-review-in-academia
http://adsabs.harvard.edu/abs/1895ApJ.....1...10B
http://adsabs.harvard.edu/abs/1895ApJ.....1...10B
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dTrue%2526scale%253d18.5163711997%2526name%253dBar-pt1-pl003_sm%2526imageurl%253dhttp%253a%252f%252ffarm4.staticflickr.com%252f3820%252f11760827015_cb3707ebfa_o.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d54.3098782184%2526y%253d625%2526x%253d798%2526rotation%253d-179.802212007%2526dec%253d31.431266374%2526thumb%253dhttp%253a%252f%252ffarm4.staticflickr.com%252f3820%252f11760827015_c769e30f70_q.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dTrue%2526scale%253d18.5163711997%2526name%253dBar-pt1-pl003_sm%2526imageurl%253dhttp%253a%252f%252ffarm4.staticflickr.com%252f3820%252f11760827015_cb3707ebfa_o.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d54.3098782184%2526y%253d625%2526x%253d798%2526rotation%253d-179.802212007%2526dec%253d31.431266374%2526thumb%253dhttp%253a%252f%252ffarm4.staticflickr.com%252f3820%252f11760827015_c769e30f70_q.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dTrue%2526scale%253d18.5163711997%2526name%253dBar-pt1-pl003_sm%2526imageurl%253dhttp%253a%252f%252ffarm4.staticflickr.com%252f3820%252f11760827015_cb3707ebfa_o.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d54.3098782184%2526y%253d625%2526x%253d798%2526rotation%253d-179.802212007%2526dec%253d31.431266374%2526thumb%253dhttp%253a%252f%252ffarm4.staticflickr.com%252f3820%252f11760827015_c769e30f70_q.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dTrue%2526scale%253d18.5163711997%2526name%253dBar-pt1-pl003_sm%2526imageurl%253dhttp%253a%252f%252ffarm4.staticflickr.com%252f3820%252f11760827015_cb3707ebfa_o.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d54.3098782184%2526y%253d625%2526x%253d798%2526rotation%253d-179.802212007%2526dec%253d31.431266374%2526thumb%253dhttp%253a%252f%252ffarm4.staticflickr.com%252f3820%252f11760827015_c769e30f70_q.jpg%2526wtml%253dtrue
http://www.worldwidetelescope.org/webclient/default.aspx?wtml=http%253a%252f%252fwww.worldwidetelescope.org%252fwwtweb%252fShowImage.aspx%253freverseparity%253dTrue%2526scale%253d18.5163711997%2526name%253dBar-pt1-pl003_sm%2526imageurl%253dhttp%253a%252f%252ffarm4.staticflickr.com%252f3820%252f11760827015_cb3707ebfa_o.jpg%2526credits%253dalyssa%252bgoodman%252b(All%252bRights%252bReserved)%2526creditsUrl%253d%2526ra%253d54.3098782184%2526y%253d625%2526x%253d798%2526rotation%253d-179.802212007%2526dec%253d31.431266374%2526thumb%253dhttp%253a%252f%252ffarm4.staticflickr.com%252f3820%252f11760827015_c769e30f70_q.jpg%2526wtml%253dtrue
http://adsabs.harvard.edu
http://adsabs.harvard.edu

THE RIVE TING SEQUEL _ Lim

Michelle Borkin
 Harvard

Authorea
v

4

Beyond Galileo

eek ==
olu bia N p;
s '
cJ ‘i rfo Pepe “?

A A, Authored" 2"

Thursday, May 1, 2014


https://www.cfa.harvard.edu/~agoodman/newweb/3dpdfNews.html
https://www.cfa.harvard.edu/~agoodman/newweb/3dpdfNews.html
https://www.cfa.harvard.edu/~agoodman/newweb/3dpdfNews.html
https://www.cfa.harvard.edu/~agoodman/newweb/3dpdfNews.html
https://www.cfa.harvard.edu/~agoodman/newweb/3dpdfNews.html

LINKED VIEWS OF RIGH-DIMENSIONAL DATA

Video & implementation: Christopher Beaumont, CfA;
inspired by AstroMed work of Douglas Alan, Michelle Borkin, AG, Michael Halle, Erik Rosolowsky
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figure, by M. Borkin, reproduced from Goodman 2012, “Principles of High-Dimensional Data Visualization in Astronomy”
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LINKED VIEWS OF RIGH-DIMENSIONAL DATA
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Beaumont, w/Goodman, Robitaille & Borkin
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, ' " u\‘ Bed 2mowe ago Introduction
. ¢ In the carly 1600s, Galileo Galilei turned a telescope toward Jupiter. In his log book each night, be drew to-scale
Longitude by « 6.1 - schematic diagrams of Jupiter and some oddly-moving points of light near it. Galileo labeded each drawing with the

date, Eventually he used his observations to conclude that the Earth orbits the Sun, just as the four Galilean moons
orbit Jupiter. History shows Galileo to be much more than an astronomical bero, though. His clear and careful record
keeping and publication style not only let Galileo understand the Solar System, it continues to let angone understand
how Galileo did it. Galileo's notes directly integrated his data (drawings of Jupiter and its mooas), key metadata

Perseus Pressure ROUGH DRAFT

€ mortta a0

Summary: Transforming Scholarly Communication WORKNG DRAFT " y . (timing of each observation, weather, telescope properties), and text (descriptions of methods, asalysis, and

A € rorets age it ot conclusions). Critically, when Galileo included the information from those notes in Siderius Nuncis (Galilei 1610), this

integration of text, data and metadata was preserved, as shown in Figure 1. Galileo's work advanced the "Scientific

Radclitfe Workshop May 2013 mouaH DRart Revolution,” and his approach to observation and analysis contributed significantly to the shaping of today’s modern
' 8 monts a0 “Scientific Method™ (Galiled 1618, Drake 1957).

Quantitving Proiection Effects in Molecular Cloud Sirm s L ORAPY . o Today most rescarch projects are considered complete when a journal article based on the analysis has been written

and published. Trouble is, unlike Galileo's report in Siderius Nuncius, the amount of real data and data description in
modern publications is almost never sufficient to repeat or even statistically verify a study being presented. Worse,
researchers wishing to build upoa and extend work presented in the literature often have trouble recovering data
associatod with an article after it has beens published. Mare often than scientists would like to admit, they cannot even
recover the data associated with their own published works,
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vt viz from ALMA data
(Turk, Rosolowsky)
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Glue “for” JWST
(Beaumont et al., NASA)
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WorldWide Telescope Ambassadors Higher Ed

'

Microsoft” Research

‘ WorldWide Telescope Ambassadors Program )

- omy D I —— ‘P__. — HARVARD UNIVERSITY
I . l" : - 2 f J -

ASTRONOMY 201B

DEMOFEST
[ SE

LOCATION
Perkin Lobby and Wolbach Library, 60 Garden Street

TIME

11-12 for drop-in demos
12-12:45 lunch for students & their guests

PREVIEW
-/ /uy201b.wordpress.com/topical-modules
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Microsoft® Research
WorldWide TeleSCOPe Experience WWT at worldwidetelescope.org
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—————————
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telescopes in the world Expert led tours of
the Universe

Control time to study how
the night sky changes
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images from across the
electromagnetc spectrum
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: Classification:
€€ »
Much more than “just . Spiral Galaxy
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3D k NGC224 . .
features can take Finder Scope links to Context bar shows
you to other planets, : Wikipedia items of interest in Context globe
i RA: 00h42m42s Magnitude: ; ; 2 . h h
stars & galaxies. Dec: 41:16:00Distance:  publications, and data, current field of view STIOWS WREre
Alt: 70 : 06 : 26 Rise: s0 you can learn more you're looking.
Az: 275 : 42 : 17 Transit:
. Set: 00:35
LaEpE ~ L] Image Credits: > A dromeda 01:58:26
Sky ¥  Digitiz: Data provided by two NASA satellites, the - [
Infrared Astronomy Satellite (IRAS) and the
j"'v’ == Cosmic Background Explorer (COBE). Processing
“J , y TN ~~3 http://astro.berkeley.edu/~marc/dust/ ‘ .
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WWT created by Curtis Wong & Jonathan Fay
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GANS IN STUDENT INTERES T AND UNDERS TANDING

(“Traditional Way” vs “WWT Way”)

Group B (Traditional) Group A (With WWT)
Nbefore=77; Nofter=75 Nbefore:75; Naﬁer:p'
What is your level of : 9 "

interest in Astronomy’

What is your level of — ‘ of Duty

interest in Science’

How much factual knowledge b ‘ a\

do you have about astron~ a“
How much *- ‘er tk l .

bl CO ~visualize

—+100n relationships? e— J— — —

How interested are you in

. e —
using a real telescope’
| | | | | | |

-0.5 -0.25 0 0.25 0.5 0.75 1.0

Effect Size: Gain (or Loss) in Units of Pre-Test Standard Deviation
(Error bars show * | Standard Error of the Mean)

cf. Udomprasert et al.
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HARVARD UNIVERSITY

|

> ASTRONOMY 2018
=
% it MOVES] VIZ IN HIGHER-EL
Q.
><
D
> LOCATION
i Perkin Lobby and Wolbach Library, 60 Garden Street
— Stephen
TIME
11-12 for drop-in demos
12-12:45 lunch for students & their guests Yuan-Sen
PREVIEW 'lng
http://ay201b.wordpress.com/topical-modules
Interstellar
Absorption
and the
Lyman Alpha
Forest
«
e JavaScript https://www.cfa.harvard.edu/~yuan-sen.ting/lyman_alpha.html
. JavaScript http://portillo.ca/nebula/

see:A New Approach to Developing Interactive Software Modules through Graduate Education, Sanders, Faesi & Goodman 2013
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. *%w  What can we afford?
- What do we teach?

- Is visualization, and computation more
generally, the new “instrumentation”?

How do we value visualization specialists?
How much customization?

Will tools be preserved?

How much organization (orchestration) is
too much?
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