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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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...and how to explain all
that to the Astronomers/?
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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 EST (result Of search)

Yan Xu , Alyssa Goodman , Megan Watzke
Becki Culbert (Swift Group) , Curtis G. G. Wong <curtisgwong@msn.com= , Jens Kauffmann , Rosalind Reid
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Embedded Outflow in HH 46/47 Spitzer Space Telescope * IRAC
Incot: weisio bght (U55)
NASA / JPLCaltoch / A Nosegs-Ceaspo (SSC/Cakech) vecd

Media Contacts

Credit: NASAIJPL-Caltechi . Norega-Cres

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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GOing Slideshow: Tabletop Computers Continued
By Meredith Ringel Morris

“Off_the = Deskto p” First Published December 2008

EiEmail & Print ¢ Comments (1) [ Reprints [E Newsletters

A

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
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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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Sharing Amongst Applications
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SIMBAD query result
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et Simbad VizieR Aladin Catalogs Dictionary Biblio Tutornals Developers
» SIMBAD query result B
other query Identifier Coordinate Criteria Bibliography Basic Script Output Help
modes : query query query query query submission options
Object query : coord 3.44989898784776h+30.3468458710566d CD.S.-SIMBAD4 rel 1.114 -

ANNN A ATIATT1L£.11.40

5, 2000, 2000), radius: 10 arcmi . . L
(K . in either Aladin (default...ugly...but quantitative)

or WWT (via SAMP)

( plot this list of objects ) % (® Equat. () Gal () SGal () Ecl

Number of objects : 28

N |[Identifier Jist(asec)||Otype [ICRS (2000) coord. sp type|. . 7L |#notes
1850 - 2009
1 ||BE_279A HH |03 26 57.1 430 19 33 - 1 0
2 ||BBE_2798B /27583 |HH |[03 26 59.1 430 18 41 - 1 0
3 ||[BB_278C 28957 |HH |03 27 02.4 430 25 36 ~ 1 0
4 (|BE_278 0937 |HH |03 26 59.4  +30 25 58 - 5 0
5 ||BE_278A 0937 |[HH |03 26 59.4  +30 25 58 - 1 0
6 ||BE_2788B 11455 |[HH |03 27 00.5 +30 26 03 - 1 0
7 ||BE_279 24853 |HH |03 27 18.6 430 17 16 ~ 4 0
8 ||BE_279C 12587 |HH |03 27 18.7 430 17 16 ~ 1 0
O |[[EYG2006] Bolo 19 4202 |mm |03 27 02.0 430 15 08 - 2 0
10||BE_493 17873 |[HH |[03 26 49.3 430 14 55 ~ 4 0
11{|[JEE2006) J032649+301454 18046 |IR 03 26 49.0 +30 14 54 ~ 1 0
12(|EE_ 317D )22 |[HH |03 26 56.9 430 14 10 ~ 1 0
13||Txs 03234301 40525 ||Rad |[03 26 32.9  +30 17 18 - 0 0
I | ]| | pup—— | T I T 1
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Prototype “Faceted” Browsing
(using very lightweight “Ontology”)

Start search
2 filter criteria

* Wavelength coverage: Infrared
e Text Search: "quasar” VizieR keyword
Order Commands QSOs (35)

Redshifts (9)

Wide-band photometry (9)

40 items 1(28) 2(12)

itati Spectroscopy (6)
ted by Citation [Ato Z I : SCOP)
1234 next» Galaxies (4

Photometry (3)

Whita Numef ctare

QSO MgllI absorption line systems (Drinkwater+, 1993) - Quasars observed

Wavelength coverage

Authors "IS"pC
Drinkwater M.J., Webster R.L., Thomas P.A. Catalog Radio (16)

Content Level Optical (15)
Description Research UV (13)

The results of a large R-band imaging survey of 71 bright (m(V)<18) quasars are presented. The
quasars were chosen from published samples which have intermediate resolution optical
spectroscopy available, so the presence of low redshift Mg II absorption lines can be determined.
We have searched our data for galaxies close to the line-of-sight to the quasars, which we might
be able to identify with the absorption systems. We find a high coincidence between galaxies very
near the line-of-sight and quasars showing absorption systems in their spectra, a result consistent
with other studies. These galaxies have a mean luminosity of 0.5L_star_ (assuming they lie at the
absorption redshift). The distribution of impact parameters between the galaxies and the quasars
extends with a flat distribution to large radii (>30h”-1"kpc). This suggests that the absorption
systems may not be gravitationally bound to the observed galaxies, but may be part of larger
extended systems. We also find a significant number of galaxies near the line-of-sight to the

courtesy Douglas Burke, CfA/lIC
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Bibliographic Code
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[external link]

X-ray (13)

VizieR catalog collection
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Tables from Astrophysical Journal Supplement Series (13)
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Opportunities for Progress:
Generalizing “Semantic” (Life) Science
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SWAN Alzheimer Knowledge Base tes Log in to browse the SWAN Alzbemer Knowledgebase |
Semantic Web Applications in Neuramedidine SWAN Terms of Use

Home About

Welcome to the SWAN Alzheimer Knowledge Base Lo b o i v tha ST
SWAN is the participatory knowledge base of Alzheimer Disease that YOU can help develop. SWAN is all about how you interpret, debate, ask o

uestions and advance the science. .
! ‘ Login Now! J

Or Contact us if you are interested in
participating to our Beta Program!

» Featured Contributions

A o .
H Al P

Calcium Homeosta

Structural and Functionad Disruption of "3 p Bt Y 2N memory | ressstant and inhibet ong
Neyronal Networks 3 Shankar Ganesh M et Al . Hartley Dean M et Al.
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» Hot Topics (browse all hypotheses) » Mechanisms » Knowledge Base
Statements
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» 26 with Extended annotation

» 102 with Simple annotation
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35 Research Questions
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= YP 29 Comments

Critique a hypothesis
Nominate a key paper
Help find connections
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Add supporting evidence

Publications

1201 Joumal Articles
6 Joumnal Comments
2 Journal News

30 Web Comments
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Progress
(on the
“beyond” bit)!

3D PDF

Goodman et al.
Nature, 1/1/09
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Self-gravitating Al structure
leaves
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JJJJJ | |

CLUMPFIND segmentation |
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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 T, (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, fstructure trees™
were proposed as a way to characterize clouds’ hierarchical structure
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using 2D maps of column density. With this early 2D work as inspira-
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 is
explained in Supplementary Methods. Critically, the dendrogram is
determined almost entirely by the data itself, and it has negligible
sensitivity to algorithm parameters. To make graphical presentation
possible on paper and 2D screens, we ‘flatten’ the dendrograms of 3D
data (see Fig. 3 and its legend), by sorting their ‘branches’ to not
cross, which eliminates dimensional information on the x axis while
preserving 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. 2a
online) and a sorted dendrogram (Fig. 2c).

A dendrogram of a spectral-line data cube allows for the estimation
of key physical properties associated with volumes bounded by iso-
surfaces, such as radius (R), velocity dispersion (¢,) and luminosity
(L). The volumes can have any shape, and in other work'* we focus on
the significance of the especially elongated features seen in 11448
(Fig. 2a). The luminosity is an approximate proxy for mass, such
that My, = Xi3colizco, 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, tops = 56,7 R/GMum.
In principle, extended portions of the tree (Fig. 2, yellow highlighting)
where o,,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,,,s 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.
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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. 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.
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A very radical proposal for
how to get this all done...
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