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	For the better part of the last 26 years, NASA scientists dedicated to the James Webb Space Telescope have appealed for three things above all else: patience, time, and, in considerable measure, funding. The concept of a next-generation space observatory capable of peering 13.6 billion light-years into the cosmos was originally proposed in 1996 by a team of astronomers collaborating with the space agency. This instrument would be capable of detecting infrared light that has been journeying toward Earth since as little as 200 million years after the Big Bang. The team maintained that the telescope would be ready for launch by 2007 at a cost of just $500 million — a relatively modest figure by today's standards. That vision did not come to pass.

	The global COVID-19 pandemic disrupted JWST's progress in 2020, and that July, NASA announced a revised launch date of October 31, 2021. Despite the determination and resilience of the JWST team in navigating these obstacles, setbacks continued to mount.

	Technical difficulties with the Ariane 5 launch vehicle in June 2021 pushed the launch back to November or possibly early December of that year. NASA and ESA announced yet another postponement in September, at which point the observatory had still not been transferred from its original facility in California to ESA's launch complex at Kourou in French Guiana. The two agencies settled on December 18 as their new target date, only for unfavorable weather to force a cancellation.

	The launch originally targeted for November finally took place on Christmas Day 2021 — and that $500 million budget projection? It had ballooned to $10 billion. Nevertheless, the promise made by astronomers that this new telescope would deliver breathtaking imagery remained intact.

	And that promise was swiftly honored. A new chapter in humanity's exploration of the vast cosmos has now begun.

	The James Webb Space Telescope, the most powerful observatory ever constructed, has delivered its first set of long-anticipated, full-color scientific images to the world.

	This extraordinary telescope orbits Earth at a distance of roughly 1 million miles, positioned to observe some of the most ancient galaxies and stars ever to exist. Because the light from these distant objects takes so long to reach us — or more precisely, to reach the $10 billion Webb telescope — observing them is tantamount to gazing billions of years back in time.

	This first collection of landmark images offers views of some of the most remote galaxies ever observed, a vast stellar nursery, and immense cosmic clouds. It also provides an unprecedented look at a large planet located far beyond our own solar system.

	The Webb telescope succeeds the legendary Hubble Space Telescope, which has delivered unparalleled views of the cosmos for more than three decades. Where Hubble led, Webb now advances further — its gold-coated mirror, more than two-and-a-half times wider than Hubble's, allows it to detect considerably dimmer objects and to see through previously impenetrable clouds of dense cosmic dust.

	What follows are the most anticipated space images ever captured:

	SMACS 0723

	Sources: NASA, ESA, CSA, and STScI

	NASA has designated this image "Webb's First Deep Field." It depicts the galaxy cluster known as "SMACS 0723," in which the combined mass of foreground galaxies distorts and magnifies more distant background galaxies.

	Within this image, JWST identified a population of extremely distant galaxies. Light bent by foreground galaxies acts as a natural lens, helping to enlarge these far-off objects.

	NASA Administrator Bill Nelson disclosed that the light emanating from those galaxies had been traveling for billions of years. What the image shows is the SMACS 0723 galaxy cluster as it appeared 4.6 billion years ago — with still older galaxies visible behind it.

	In a statement, NASA noted that this first image from the James Webb Space Telescope represents the deepest and sharpest infrared image of the distant universe ever produced. This view of galaxy cluster SMACS 0723 — also known as Webb's First Deep Field — is extraordinarily rich in detail.

	Webb's observations have revealed the first-ever glimpses of thousands of galaxies, among them the faintest objects ever detected in infrared light. The section of the universe captured here occupies a patch of sky no larger than a grain of sand held at arm's length by someone standing on the ground.

	Exoplanet Spectrum from WASP-96 b

	Sources: NASA, ESA, CSA, and STScI

	Not all of the Webb telescope's most remarkable observations will be accompanied by striking visuals. Using instruments called spectrometers, Webb can analyze the chemical makeup of atmospheres surrounding distant alien worlds. Certain planets, for instance, may contain water, methane, and carbon dioxide — signatures that could suggest conditions suitable for life.

	WASP-96 b — commonly referred to as a "hot Jupiter" — became the subject of Webb's first atmospheric gas spectrum of an exoplanet. It is a high-temperature gas giant that races around its host star in just 3.4 days per orbit.

	The James Webb Space Telescope detected an unmistakable signature of water in the atmosphere enveloping this hot, puffed-up gas giant as it orbits a distant Sun-like star, along with evidence of both clouds and haze. This observation — which infers the presence of specific gas molecules from tiny fluctuations in brightness across particular wavelengths of light — is the most detailed of its kind ever conducted, and it demonstrates Webb's unrivaled capacity to analyze atmospheres hundreds of light-years from Earth.

	The Southern Ring Nebula

	Sources: NASA, ESA, CSA, and STScI

	The Southern Ring Nebula belongs to a category of object known as a "planetary nebula" — vivid, glowing shells of gas and dust expelled into space by a dying star. This well-known planetary nebula lies approximately 2,000 light-years from Earth.

	Some stars, NASA has noted, save their most dramatic display for last. In a first-ever revelation, the James Webb Space Telescope has shown that the star at the heart of this scene is enveloped in dust. For thousands of years, this star has been casting rings of gas and dust outward in every direction.

	Stephan's Quintet

	Sources: NASA, ESA, CSA, and STScI

	Stephan's Quintet is a celebrated grouping of galaxies situated 290 million light-years from Earth. According to NASA, four of these galaxies are in relatively close proximity to one another, "locked in a cosmic dance of repeated close encounters."

	With its formidable infrared vision and exceptional spatial resolution, the Webb space telescope has unveiled previously unseen details within this galaxy group. The image is rich with blazing starburst regions and clusters containing millions of newly formed stars. Gravitational interactions among several of the galaxies generate sweeping arcs of gas, dust, and stars stretching across space.

	The Carina Nebula

	Sources: NASA, ESA, CSA, and STScI

	Among the most visually stunning phenomena in the universe are nebulae — the vast clouds of gas and dust left behind when a massive star explodes, and among the most fertile environments for the birth of new stars. Webb turned its gaze toward the immense Carina Nebula, located approximately 7,600 light-years away, a region where large stars have already taken shape.

	NASA describes the edge of the NGC 3324 region within the Carina Nebula — captured here as a terrain of towering "mountains" and sweeping "valleys" adorned with shimmering stars — as a nearby, youthful star-forming zone. This image, recorded in infrared light by NASA's new James Webb Space Telescope, illuminates regions of stellar birth that have never before been seen. The tallest "peaks" visible in the image rise to heights of approximately seven light-years.

	Webb has also turned its lens on Jupiter and other planets within our solar system, along with striking views of distant galaxies.

	Jupiter

	Sources: NASA, ESA, CSA, and STScI

	Sources: NASA, ESA, CSA, and STScI

	Among the most iconic photographs in human history are those of the planets within our solar system, and perhaps none is more widely recognized than Jupiter, the solar system's largest planet. The James Webb Space Telescope's latest imagery of Jupiter, however, presents the gas giant from a perspective unlike anything seen before. The telescope's Near-Infrared Camera (NIRCam) employed three distinct filters — F360M (red), F212N (yellow-green), and F150W2 (cyan) — to assemble breathtaking composite views of Jupiter in entirely new ways.

	In a standalone view of Jupiter assembled from several Webb exposures, auroras extend to great heights above both the northern and southern poles. These auroras glow through a filter rendered in redder tones, which also highlights light reflected from lower cloud layers and upper atmospheric hazes. A second filter, mapped to yellows and greens, reveals hazes swirling around both polar regions. A third filter, rendered in blue, captures light reflected from a deeper primary cloud layer.

	Jupiter's Great Red Spot — a storm vast enough to swallow the entire Earth — stands out prominently amid a multitude of smaller storm systems. One wide-field image is especially striking, showing the planet's faint rings alongside two of its small moons, Amalthea and Adrastea, set against a glittering backdrop of distant galaxies.

	The Cartwheel Galaxy

	Sources: NASA, ESA, CSA, and STScI

	The James Webb Space
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