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            Abstract
Galaxies congregate in clusters and along filaments, and are missing from large regions referred to as voids. These structures are seen in maps derived from spectroscopic surveys1,2 that reveal networks of structure that are interconnected with no clear boundaries. Extended regions with a high concentration of galaxies are called ‘superclusters’, although this term is not precise. There is, however, another way to analyse the structure. If the distance to each galaxy from Earth is directly measured, then the peculiar velocity can be derived from the subtraction of the mean cosmic expansion, the product of distance times the Hubble constant, from observed velocity. The peculiar velocity is the line-of-sight departure from the cosmic expansion and arises from gravitational perturbations; a map of peculiar velocities can be translated into a map of the distribution of matter3. Here we report a map of structure made using a catalogue of peculiar velocities. We find locations where peculiar velocity flows diverge, as water does at watershed divides, and we trace the surface of divergent points that surrounds us. Within the volume enclosed by this surface, the motions of galaxies are inward after removal of the mean cosmic expansion and long range flows. We define a supercluster to be the volume within such a surface, and so we are defining the extent of our home supercluster, which we call Laniakea.
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                    Figure 1: Two views of the Laniakea supercluster.[image: ]


Figure 2: A slice of the Laniakea supercluster in the supergalactic equatorial plane.[image: ]
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Extended data figures and tables

Extended Data Figure 1 Structure within a cube extending 16,000 km s−1 (∼200 Mpc) on the cardinal axes from our position at the origin.
Densities on a grid within the volume are determined from a Wiener filter reconstruction based on the observed velocity field. Three isodensity contours are shown. The density map is detailed near the centre of the box where observational constraints are dense and accurate, but tapers to the mean density as constraints weaken. Nevertheless, velocity flows illustrated by the black threads are defined on large scales. Ultimately all flows appear to drain towards Shapley, although flows through the Perseus–Pisces filament take a circuitous route through the poorly studied Lepus region.


Extended Data Figure 2 A representation of structure and flows due to mass within 6,000 km s−1 (∼80 Mpc).
Surfaces of red and blue respectively represent outer contours of clusters and filaments as defined by the local eigenvalues of the velocity shear tensor determined from the Wiener filter analysis. Flow threads originating in our basin of attraction that terminate near the Norma cluster are in black, and adjacent flow threads that terminate at the relative attractor near the Perseus cluster are in red. The Arch and extended Antlia Wall structures bridge between the two attraction basins. The arch is part of a wall surrounding the Local Void.


Extended Data Figure 3 One of three orthogonal views that illustrate the limits of the Laniakea supercluster.
This SGX–SGY view at SGZ = 0 extends the scene shown in Fig. 2 with the addition of dark blue flow lines away from the Laniakea local basin of attraction, and also includes a dark swath at SGY = 0 showing the region obscured by the plane of the Milky Way. As in Fig 2 in the main text, the orange contour encloses the inflowing streams, hence, defines the limits of the Laniakea supercluster containing the mass of 1017 Suns and 100,000 large galaxies.


Extended Data Figure 4 The second orthogonal view that illustrates the limits of the Laniakea supercluster.
This is an SGY–SGZ slice at SGX = −4,750 km s-1: the dark swath indicates the region obscured by the Milky Way.


Extended Data Figure 5 The third orthogonal view that illustrates the limits of the Laniakea supercluster.
Here we show an SGX–SGZ slice at SGY = +1,000 km s−1. The Milky Way lies essentially in a plane parallel to the slice, at SGY = 0.
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Supplementary Information
This file contains the transcript for Supplementary Video 1. (PDF 124 kb)


Laniakea Supercluster of Galaxies
By steps, the video illustrates the observed local distribution of galaxies, the observed departures from the expansion of the universe of the fraction of the galaxies with distance measurements, the inferred three-dimensional flow pattern of the local galaxies, and the inferred underlying distribution of matter causing these flows. Flows are differentiated between motions inward toward a local basin of attraction and flows outward toward external attractors. A boundary is located between inward and outward flows. We call the contiguous region of the inward flow pattern the Laniakea Supercluster of galaxies, our home supercluster. For a high resolution version of this video please follow this link http://irfu.cea.fr/laniakea or http://vimeo.com/pomarede/laniakea. (MP4 30607 kb)
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