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Motivations

A The threedimensional, immersive visualization of :

I redshift and distance catalogs from the Extragalactic Distance Databa:
(IFA U. of Hawaii, U. of Maryland & IPNL/U. Lyon) :
A V8K, a catalog of redshifts bounded at 8000 km/s (30124 galaxies)
A Cosmicflowsl distances within 3300 km/s (1797 galaxies)

I reconstruction of the density field
A corrected to account for growing incompleteness with distance

T reconstruction of cosmic flows
A based on the Wiener Filter analytic method

A with the objectives to obtain :

I a cosmography of the Nearby Universe :

A creation of maps

A identification of the most prominent structures : voids, clusters, filaments and walls
I avisual analysis of cosmic flows versus the cosmography

A identify attractors and other sources of bulk motions
A nature of the Great Attractor



Visualizatiorsoftware : SDvision

A basedon IDL Object Graphics, 65008esof code,startedin 2005

A the primaryintend wasto visualizemassivelyparallelsimulationsproducedas part of the COAS
« Computational AstrophysicsProject in Saclay

X sDvision 0.4.6.dev

‘ File Data GObject Graphics Performances Task Farming Tools Background View Palette Animation

VRML  Hovie

ReADER | vIEW |

Data Format

RAMSES amr  —

LOAD DATA
AR data loaded
rojected into
grid 818x818x813
# cells=548012556

X Data Objects control
3D SPACE

i |
eeeeeeee Ade -t configure| isosurface density

generate|  show ~ | configure| volune density
generate|  tice — | configure| inage density

X Boundaries control

Coordinates
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X Axis
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Z Rxis
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Mouse left button & rotation speed
House middle button : 2 translation — | speed | —

Mouse right button : Y translation  speed 1

Navigation controls using the mouse. Keuboard left/right/up/doun/pagelip/pagelloun keys are active

post-nultiply ~
pre-nultiply —

Pivot point ; I Click XY translate  hide | radius |

—" transparency |

-0 X
Distance from the eyepoint to the vieuplane (2=0) |0.500000

Near clipping plane 1.500000
Far clipping plane £50,0000

Preset Wide Angle

to Clipping |

Reset Initial Values

Default IIL Yalues

Depth Cueing
Zhright < Zdim ¢ rendering darken uith depth
Zbright > Zdin ¢ rendering brightens with depth

0.00000

1.00000
|
|

A example of the HORIZON
« Galaxy formatior» simu
lation including both the dar
matter and the baryon gas

Adaptive Mesh Refinement
code producing 20 TB of dat

A using 2048 processors of the
MareNostrum mainframe at
the Barcelona Supercompu
ting Center during three
weeks in 2007

h Interactive 3D visualization o
the baryon density field using
the ray-casting technique




RAMSES galaxy formatisimumation(HORIZON Collaboration)

2048 processors
3 weeks of computation
Dimensions : 50 Mpc/h










RAMSES zoom simulatidarmation of a MilkyWay-like spiral galaxy in a
cosmological context (Heyssiex

The galaxy is nourishéxy cold gas coming from tHféaments.Hot gas is injected in the environmehsupernovae feedbaék 0 @



Zoomon the final state

A spiral galaxy (the Milky Way) and its
satellites (theMagellanicCloud$



Highresolution RAMSES simulation of a galactic diggédinaudet al)
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Visualization of the
V8k Catalog

visualisation as a cloud of
particles(dots, spheres sprites)

gpatial navigation includes
zoom,translations rotations

viewing facilities include
Isometric, perspective, wide-
angle view, projection along
the supergalactiaxes

volumetricslicerto obtain
slicesalonganydirections

sphericalcutsto obtain shells
in the galaxydistribution

Major structures are readily

identified :

A the Local Superclusterdo-
minatesthe whole picture

A the GreatWall

A the PerseusPisce<hain

A the PavelndusChain

File Data

Object Graphics

SDvision 0.5.0.dev

Performances Task Farming Stereo Background VYiew Palette Animation Export Hovie Insertion

READER | VIEW

]

Data Format

COSHIC FLOWS

catalog file 3

WBk Brouse

LOAD CATALOG I

reconstruction $

IE»F_TullgO Brouse
LOAD RECO FILE |

Galaxy Catalog
volumetric slicer

[CE—

longitude

0,00000

i 0,00000

PR | (R

latitude

i -8000,00

A lock thickness

thickness l 16000,0

i 8000,00

= |

hmax

spherical cuts

i 0,00000

SGY (km/s)

COORDINATE SYSTEM | CATALOG INTERFACE | UF INTERFACE | All-Sky Map | Cosmography |

~t | field settings: forced —

display: |~ axis 7 boundaries field; wBk

S6% (kn/s): | £8000,0 [:sooo,oo
SGY (km/s)s |E8000,0 B000,00 units: kmis —
SGZ (km/s): |£8000,0 [:8000‘00 Hubble Constant |74.0000  km/s/Mpc




SDvision 0.5.0.dev
File Data Object G i Performances Task Farming View Palette Animation Export Hovie Insertion
READER | VIEU

Data Format

Galaxy Catalog
volumetric slicer

0,00000

Galaxy color is set
againstthe FilamentID

A the histogram shows the distribution
of this variable

A the color palette shown in the
backgroundof the histogramis usedto
providethe colorsto the galaxies

A this palette can be tuned using a
dedicatedinterface

a subsample of galaxies can be
selected against this FilamentlD
distribution by settinga min anda max

A this canbe done by clickingdirectly on
the histogram or filling the min and
maxfields

A the color palette can either be
stretched between the min and the
maxor keptlocked

A variablesother tha FilamentIDcan be
used,for examplethe Mabs

blue to red

lock palette

Tin o lat

min= [:i




SDvision 0.5.0.dev

ckground VYiew Palette Animation Export HMovie Insertion

[
R

Ahere the selection is
0 XFilamentIDXKL70

Awe see the Virgo,
Centaurus and Pave
Indusfilaments

Ahere the palette has
been stretchedto span
over the selected
sample to gain visual
discriminationbetween

the various compo
nents

0,00000

latitude

13200,0




V8k density field corrected for the incompleteness by fitting the catalog with a Schechter funct
Visualization of a highensity isosurface

L] SDvision 0.5.0.dev

File Data Object Graphics Performances Task Farming Stereo Background VYiew Palette Animation Export Hovie Insertion

READER | view |

Data Format

Pavo-Indus Supercluster \ Hercules

COSHIC FLOWS - | superclusters

catalog file

Wok Browse

v Great Wall
LOAD CATALOG l . 4 -
reconstruction & y . P 4 P SUper Structure

WBk_corr_  Browse
LOAD RECO FILE |

Galaxy Catalog

Local Group Coma

volumetric slicer
J |
Iopsitud Perseus-Pisces

[ oo chain of clusters

J T
latitude Local Supercluster

I -8000,00

i ¥ % 5 . Supercluster
[ oo Sculptor Wall S ' ; "

£000,00

[

hmax

i lock thickness
thickness |16000,0

spherical cuts

' 2E00000 min | 0,00000 log histo
100
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Transparency

value set 9000] %5
-

percent set 13.10887 Sl




Map of the Supergalactic planem n n n
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Map of the SG6GZ slice containing the Local Vo n n
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Map of the SG6GZ slice containing Norma, Hydra and Centauusi: n /i
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Cosmography - 3D maps V8k corrected; Top view
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COsmOgrap hy 3D mapS V8k corrected + V8k galaxie

closeup view toward the Hydr&Centaurus comple»
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COsmOgrap hy 3D mapS V8k corrected + V8k galaxie
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Cosmography : characterization of structures
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Cosmography : characterization of structures

The Perseufisces filament
perspective view

Estimates of its full length :
Aclusterto-cluster 2700 km/s = 3%pc
Atip-to-tip 6600 km/s = 8Mpc



