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Seven temperate terrestrial planets around the nearby
ultracool dwarfstar TRAPPIST-1
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Abstract

One aim of modern astronomy is to detect temperate, Earth-like exoplanets that are well
suited for atmospheric characterization. Recently, three Earth-sized planets were detected
that transit (that is, pass in front of ) a star with a mass just eight per cent that of the Sun,
located 12 parsecs away’. The transiting configuration of these planets, combined with the
Jupiter-like size of their host star—named TRAPPIST-1-makes possible in-depth studies of
their atmospheric properties with present-day and future astronomical facilities>2. Here we

report the results of a photometric monitoring campaign of that star from the ground and

B Access through your institution

Buy or subscribe ‘

Editorial Summary

Seven Earth-like planets around a nearby
dwarf star

Michaél Gillon et al. report the results of a photometric
monitoring campaign of the star TRAPPIST-1 from the
ground and space. They reveal that at least seven
planets with sizes and masses similar to Earth revolve

around this Jupiter-sized star. These planets all have

show all

Associated Content

Collection

Nobel Prize in Physics 2019

Earth's seven sisters

Ignas A. G. Snellen
Mlatiire MNeawe & Viewe 72 Eab 20017



B 1703.01424.pdf X -}

- NM7% + Z]

Seven temperate terrestrial planets around the nearby ultracool dwarf star
TRAPPIST-1

Michaél Gillon', Amaury H. M. J. Triaud®, Brice-Olivier Demory""“, Emmanuél Jehin', Eric
Agol5 ‘6, Katherine M. Deck7, Susan M. Lederers, Julien de Witq, Artem Burdanov', James G.
lngalls'o, Emeline Bolmont'"'?, Jeremy Leconte", Sean N. Raymond”, Franck Selsis",
Martin Turbet'!, Khalid Barkaoui'>, Adam Burgasser'®, Matthew R. Burleigh'’, Sean J.
Carey'®, Aleksander Chaushev'’, Chris M. Copperwheat'®, Laetitia Delrez', Catarina S.
Fernandes', Daniel L. Holdsworth"’, Enrico J. Kotze®, Valérie Van Grootel', Yaseen
Almleaky®'**, Zouhair Benkhaldoun'”, Pierre Magain', Didier Queloz"**

'Space sciences, Technologies and Astrophysics Research (STAR) Institute, Université de Liége, Allée du 6 Aoit 17, Bat.
B5C, 4000 Liege, Belgium

*Institute of Astronomy, Madingley Road, Cambridge CB3 OHA, UK

*University of Bern, Center for Space and Habitability, Sidlerstrasse 5, CH-3012, Bern, Switzerland

*Cavendish Laboratory, ] ] Thomson Avenue, Cambridge, CB3 0HE, UK

5Astronomy Department, University of Washington, Seattle, WA, 98195, USA

°NASA Astrobiology Institute's Virtual Planetary Laboratory, Seattle, WA, 98195, USA

"Department of Geological and Planetary Sciences, California Institute of Technology, Pasadena, CA, USA

¥NASA Johnson Space Center, 2101 NASA Parkway, Houston, Texas, 77058, USA

“Department of Earth, Atmospheric and Planetary Sciences, Massachusetts Institute of Technology, 77 Massachusetts
Avenue, Cambridge, MA 02139, USA

"Spitzer Science Center, California Institute of Technology, 1200 E California Boulevard, Mail Code 314-6, Pasadena, CA
91125, USA

""NaXys, Department of Mathematics, University of Namur, 8 Rempart de la Vierge, 5000 Namur, Belgium

121 aboratoire AIM Paris-Saclav. CEA/DRF - CNRS - Univ. Paris Diderot - IRFU/SAp. Centre de Saclav. F- 91191 Gif-sur-




What do the types of oa_status (green, gold, hybrid, and bronze)

?
mean: [ Print
Created by: Jason Priem

Modified on: Wed, 1 Dec, 2021 at 2:12 PM

Unpaywall assigns an OA Status to every article, which you can find in the oa_status field of the API| and dataset.
There are five possible values: closed, green, gold, hybrid, and bronze. These terms are all commonly used in
discussions of open access. Unfortunately, however, this is still not universal agreement on how to define them. Here
are the definitions we use:

Green articles are published in toll-access journals, but archived in an OA archive, or "repository”. These repositories
may be discipline-specific (like ArXiv) or institutional repositories operated by universities or other institutions.
Green articles may be published versions or preprints, and can have any license or no license.

Bronze articles are free to read on the publisher's website, without a license that grants any other rights. There may
be a delay between publication and availability to read, and often articles can be removed unilaterally by the
publisher.

Hybrid articles are free to read at the time of publication, with an open license. These are usually published in
exchange for an article processing charge, or APC.

Gold articles have all the same characteristics as Hybrid articles, but are published in all-Open Access journals, which
are in turn called "Gold journals®, ar just "OA journals".

Green OA

) Bronze 0A/ Hybrid

https://support.unpaywall.org/support/solutions/articles/44001777288-what-do-the-types-of-oa-status- old-hybrid-and-bronze-mean-


https://support.unpaywall.org/support/solutions/articles/44001777288-what-do-the-types-of-oa-status-green-gold-hybrid-and-bronze-mean-

A
OA Nerd Mode Settings C) o
for Google Chrome / Microsoft Edge

Extensions

Mo access needed
These extensions don't need to see and change

information on this site.

ﬂ Unpaywall

Color-code the unlock tab to show whether fulltext is Green
or Bronze open access, and see expanded debug info.

I  Manage extensions

(learn more about OA colors)

[Z] Instructions

For FAQ and contact info, check out unpaywall.org.

@ FAQ




OA Nerd Mode Settings for Mozilla Firefox

Extensions
Unpaywall
G Unpaywal & Legally get full text of scholarly articles as you browse.

Can't read and change data on this site . ] L
Details Options Permissions

Pin to Toolbar .
Manage extensions [ OA Nerd Mode ]-

Manage Extension

Color-code the unlock tab to show whether fulltext is Green, or Bronze open access, and see expanded debug info.
Remove Extension (learn more about OA colors)

Report Extension

For FAQ and contact info, check out unpaywall.org.

3] Instructions

© FAQ




Green OA

":" SQ%EEE?ESES @ Discover Content »  Produ ts and Services
CambridgeCore Search all journal & book content Q
Browse subjects Publications Open research Services About Cambridge Core v Access provided by ‘ Register | W Cart(0)

Home Journals Bird Conservation International Volume 31 Issue 2 Impacts of invasive rats and tourism on a threatened... Enflish | Francais

Bird Conservation
International

Bed 3- AMIRIDG

Bird Conservation

International

Article contents

Summary

References

Impacts of invasive rats and tourism on a threatened
island bird: the Palau Micronesian Scrubfowl

Published online by Cambridge University Press: 24 April 2020
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Summary

Invasive predators have decimated island biodiversity worldwide. Rats (Rattus spp.) are perhaps
the greatest conservation threat to island fauna. The ground nesting Palau Micronesian
Scrubfowl Megapodius laperouse senex (Megapodiidae) inhabits many of the islands of Palau’s
Rock Island Southern Lagoon Conservation Area (RISL) in the western Pacific. These islands are
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Methods for cleaning turbid nematode suspensions
collected from different land-use types and soil types

Jie Zhao & Kelin Wang

Soil Ecology Letters 4, 429-434 (2022) ‘ Cite this article

265 Accesses | 4 Citations | 1 Altmetric | Metrics

Abstract

Soil nematodes are useful ecological indicators and can be extracted from soil by a variety of
techniques. Because the extracted nematode samples (suspensions) can be quite turbid (i.e.,
they contain soil particles and organic particles in addition to nematodes), quantitative and
taxonomic analyses of the nematodes by microscopy can be difficult. In this study, the
following three methods for cleaning turbid suspensions obtained from Baermann funnels
were assessed: repeated centrifugation at 692.5 xg for 1 min, repeated settling at low-
temperature (4°C) for 24 h, and a combination of low-temperature settling and centrifugation.
Nematodes were extracted with Baermann funnels from soil samples collected from four land-
use types (since land-use type can affect the turbidity of nematode suspensions), and the

resulting suspensions were cleaned by the three methods before nematode abundance was

Part of a collection:
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Download PDF

modeling of soil ecological processes
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https://doi.org/10.1007/s42832-021-0115-1

RESEARCH ARTICLE

Methods for cleaning turbid nematode suspensions
collected from different land-use types and soil types

Jie Zhao'2, Kelin Wang'2-*

1 Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences,
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* Soil nematode samples can be quite turbid,
which are not satisfactory for microscopy.

* Three methods were designed for cleaning
turbid nematode suspensions.

* Nematode abundance did not significantly
differ among control and the three methods.
* Repeated centrifugation had slightly higher
recovery rate of nematodes than the other
methods.
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Subsurface temperature estimates from a Regional
Ocean Modelling System (ROMS) reanalysis provide
accurate coral heat stress indices across the Main
Hawaiian Islands

Jessica N. Perelman E, Kisei R. Tanaka, Joy N. Smith, Hannah C. Barkley & Brian S. Powell

Scientific Reports 14, Article number: 6620 (2024) ‘ Cite this article
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Abstract

As ocean temperatures continue to rise, coral bleaching events around the globe are

becoming stronger and more frequent. High-resolution temperature data is therefore critical
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Subsurface temperature estimates
from a Regional Ocean Modelling
System (ROMS) reanalysis provide
accurate coral heat stress indices
across the Main Hawaiian Islands

Jessica N. Perelman™?", Kisei R. Tanaka?, Joy N. Smith** Hannah C. Barkley® &
Brian S. Powell?

As ocean temperatures continue to rise, coral bleaching events around the globe are becoming
stronger and more frequent. High-resolution temperature data is therefore critical for monitoring reef
conditions to identify indicators of heat stress. Satellite and in situ measurements have historically
been relied upon to study the thermal tolerances of coral reefs, but these data are quite limited in their
spatial and temporal coverage. Ocean circulation models could provide an alternative or complement
to these limited data, but a thorough evaluation against in situ measurements has yet to be conducted
in any Pacific Islands region. Here we compared subsurface temperature measurements around the
nearshore Main Hawaiian Islands (MHI) from 2010 to 2017 with temperature predictions from an
operational Regional Ocean Modeling System (ROMS) to evaluate the potential utility of this model

as a tool for coral reef management. We found that overall, the ROMS reanalysis presents accurate
subsurface temperature predictions across the nearshore MHI region and captures a significant
amount of observed temperature variability. The model recreates several temperature metrics

used to identify coral heat stress, including predicting the 2014 and 2015 bleaching events around
Hawai'i during the summer and fall months of those years. The MHI ROMS simulation proves tobe a
useful tool for coral reef management in the absence of, or to supplement, subsurface and satellite
measurements across Hawai'i and likely for other Pacific Island regions.

Keywords Coral reef, Main Hawaiian Islands, Regional Ocean Modelling System (ROMS), Skill assessment,
Bleaching

The thermal environment around Hawai'i plays a critical role in coral reef ecosystems as elevated seawater
es ar enon leaves corals vulner-
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