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A highly magnified star at redshift 6.2

Brian Welch =7, Dan Coe, ... Tom Broadhurst + Show authors

Nature 603, 815-818 (2022) ' Cite this article
7734 Accesses | 2925 Altmetric  Metrics

Abstract

Galaxy clusters magnify background objects through strong gravitational lensing. Typical
magnifications for lensed galaxies are factors of a few but can also be as high as tens or
hundreds, stretching galaxies into giant arcs'2. Individual stars can attain even higher
magnifications given fortuitous alignment with the lensing cluster. Recently, several
individual stars at redshifts between approximately 1 and 1.5 have been discovered, magnified
by factors of thousands, temporarily boosted by microlensing®*>®, Here we report

observations of a more distant and persistent magnified star at a redshift of 6.2 + 0.1, 900

million years after the Big Bang. This star is magnified by a factor of thousands by the
foreground galaxy cluster lens WHLO137-08 (redshift 0.566), as estimated by four
independent lens models. Unlike previous lensed stars, the magnification and observed
brightness (AB magnitude, 27.2) have remained roughly constant over 3.5 years of imaging

and follow-up. The delensed absolute UV magnitude, —10 + 2, is consistent with a star of mass

mirrored star cluster

- -

greater than 50 times the mass of the Sun. Confirmation and spectral classification are

forthcoming from approved observations with the James Webb Space Telescope.
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Gaia » Data » Early Data Release 3 » Gaia EDR3 conter
Gala EDR3 overview Gala EDR3 content Gala EDR3 papers Gaia EDR3 documentation Gala (E)DR3 passbands Gala EDR3 Python code Gala EDR3 known issues Gala EDR3 events

Gala EDRS3 Stories ~

GAIA EARLY DATA RELEASE 3 (GAIA EDR3)

Gaia Data Release 3 is split into two instaliments: the early release called Gaig Early Data Relea 3 (Gaia EDR3) and the full Gaia Data Release 3 (Gaia DR3). Gaia EDR3 was released 3 December 2020 at 12:00 CET, The full
Gaia Data Release 3 (Gaia DR3) is planned for the first half (
As for previous releases, the Gaia (E)DR3 data is made avai the Gaia Archive and partner data centres, A description of the contents of Gaia Early DR3 is given below, An overview page for Gaia Early Data Re

o find all relevant information for the Gaia EDR3 ntents for the full Gaia DR3 release will follow later

iled information on the expect

CONTENTS OF GAIA EDR3

* The full astrometric solution (5 parameters) - positions on the sky (o, 8), parallaxes, and proper motions - for around 1.468 billion (1.468 109) sources, with a limiting magnitude of about G = 21 and a bright limit of
G = 3. The astrometric solution wil be accompanied with some new quality indicators, like RUWE, and source image descriptors.

* The full astrometric solution has been done as 5-parameter solution for 585 million sources and as 6-parameter solution for 882 million sources. In the 6-parameter solution, the additional fitted quantity is the so-
pseudo-colour that had to be included for sources without high-quality colour information

« [n addition, two-parameters solutions - positions on the sky (o, &) - for around 344 million additional sources

« G magnitudes for around 1,806 billion sources

* Gpp and GRp maagnitudes for around 1.542 billion and 1,555 billion sources, respectively.

* Please be aware that the photometric system for the G, GBp, and GRp bands in Gaia EDR3 is different from the photometric system as used in Gaia DR2 and Gaia DR1.

* Full passband definitions for G, GBp, and Grp. More information Is avallable

« About 1.614 million celestial reference frame (Gaia-CRF3) sources.

« Cross-matches between Gaia EDR3 sources on the one hand and Hipparcos-2, Tycho-2 + TDSC merged, 2MASS PSC (merged with 2MASX), SDSS DR13, Pan-STARRS1 DR1, SkyMapper DR2, GSC 2.3, APASS DR9,
DRS, allWISE, and URAT-1 data on the other hand

* Additionally, a Gaia DR2 to Gaia EDR3 match table

m Gaia Object Generator (GOG) and Gaia Universe Model Snapshot (G

r ction peried. Also the major pe

S)
ods where data was not sent to the ground or could not be proc

d are identified
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Gaia DR3 overview Gaia DR3 content Gaia DR3 papers Gaila DR3 previews Gaia DR3 auxiliary data Gala DR3 software tools ~ Gala DR3 events Gaia DR3 stories ~

C‘

Archive

GAIA DATA RELEASE 3 (GAIA DR3)

Gala Data Release 3 (Gala DR3) will be released on 13 June The data will become avallable through the (
2 i (released on 3 December 2020) and combine: 0 e e stretch of time and the same set of observation
and non-single stars. The full contents of Gala DR3 Is

CDPAC

GAIA: EXPLORING THE MULTI-DIMENSIONAL MILKY WAY

GAIA EARLY DATA RELEASE 3
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Figure 6.3 Impression of Brocchi’s Cluster. The effect of a‘soft-focus’ filter has been used
to spread the stellar images so that star colours are more easily seen.
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= The peak wavelength of a blackbody spectrum
IS Inversely proportional to temperature:
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FIGURE 15.4 Women astronomers pose with Edward Pickering at Harvard
College Observatory in 1913. Annie Jump Cannon is fifth from the left in the

back row
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Table 6.1 The percentages of stars in the differing spectral classes.

Type Colour Proportion (%)
O Blue 0.003

B Blue-white 0.13

A White 0.63

F White-yellow 3.1

G Yellow 8

K Orange 13

M Red 78
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Figure 6.7 Colour-magnitude diagram of the 16 631 brightest stars from the Hipparcos
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Hipparcos Space Astrometry Mission, ESA.
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