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                                        Baseline Interferometry (VLBI) they could capture the silhouette of black hole against the

                                                        photon sphere it created.

                                                        With this they managed to create a giant virtual telescope as large as the distance from

                                                        the south pole to Spain, creating an aperture nearly the same diameter of the Earth. For a 10

                                                        period window in April 2017 all telescopes were pointed towards M87 at the center of the

                                                        elliptical galaxy Messier 87 and captured over 5 petabytes of data. It was all taken to a

                                                        centralized facility where it would create a composite photo. After 2 years of factoring in every

                                                        aspect including rotation of the Earth, light reflectivity of the atmosphere, multiple views in the

                                                        electromagnetic spectrum, ETC, they managed to give us the first image of black hole.

                                                        In a broader sense the process and picture of the black hole confirmed many long

                                                        standing theories and methods within the astronomical field. The general theory of relativity has

                                                        been proven accurate for smaller-mass objects, such as Earth and the Sun, the theory had never

                                                        been directly proven for black holes and regions containing dense matter. The EHT imaging

                                                        process gave us a more direct calculation of black hole’s mass. It also allowed scientists to

                                                        observe and measure the radius of the event horizon and compute the mass. This estimate is

                                                        close to an estimate derived from another method that uses the motion of orbiting stars, thus

                                                        validating it as a method of mass estimation. The size and shape of a black, which depends on its

                                                        spin and mass, can be predicted. General relativity states that it would be roughly circular but

                                                        other theories predicted slightly different shapes. This photo proves that it follows a circular

                                                        shape lending credibility to Einstein's theory. It also lends insight into the formations and

                                                        behaviors of black hole structures, such as the accretion disk that feeds matter into the black

                                                        hole and plasma jets that emanate from its center. Scientists have hypothesized about how an

                                                        accretion disk forms, but they’ve never been able to test their theories with direct observation
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                                                    First Photo of a Black HoleEinstein has been hailed through the halls of time for his revolutionary insight into thefield of physics and his general theory of relativity in 1916. This theory proved the existence of abody of sufficient mass can deform spacetime and pass the Schwarzschild radius to form a blackhole. But Einstein denied the idea that black holes could form stating that a collapsing starwould spin faster and faster at the speed of light well before the point where it would collapseinto a blackhole.But another issue for the existence of black holes arose. Scientists determined that blackholes had 3 measurable properties; mass, charge, and rotation. This came from the No-HairTheorem which, while still not being proven, has been one of the fundamentals of how weunderstand black, but it led to a deeper issue. If it truly had only three measurements then itwould have no temperature meaning that its entropy would be zero. This violates the principlesof thermodynamics and would make the universe tend towards negative entropy breaking downall known laws of physics. Then came along two ideas that solved all issues surrounding blackholes at the time, Hawking's Theory and Quantum Theory. Hawking's theory had stated thatblack holes had temperature in the form of Hawking's radiation and that it was dependent onthe mass. Quantum Theory had shown us that complexity isn’t decreasing as the physicalinformation entering a black hole is never lost, but that conflicted with the Theory of GeneralRelativity and No-Hair Theorem leading to a paradox that is still debated to this day.It wasn’t until 1965 where we saw the first proof of a black holes came from RogerPenrose using ingenious mathematics that proves black holes are a direct consequence of thegeneral theory of relativity. From there the race to capture a photo of the elusive celestial body.It was in 2017 that an international team of astronomers teamed up to create a network oftelescopes known as the Event Horizon Telescope. They believed through using Very Long36
Baseline Interferometry (VLBI) they could capture the silhouette of black hole against thephoton sphere it created.With this they managed to create a giant virtual telescope as large as the distance fromthe south pole to Spain, creating an aperture nearly the same diameter of the Earth. For a 10period window in April 2017 all telescopes were pointed towards M87 at the center of theelliptical galaxy Messier 87 and captured over 5 petabytes of data. It was all taken to acentralized facility where it would create a composite photo. After 2 years of factoring in everyaspect including rotation of the Earth, light reflectivity of the atmosphere, multiple views in theelectromagnetic spectrum, ETC, they managed to give us the first image of black hole.In a broader sense the process and picture of the black hole confirmed many longstanding theories and methods within the astronomical field. The general theory of relativity hasbeen proven accurate for smaller-mass objects, such as Earth and the Sun, the theory had neverbeen directly proven for black holes and regions containing dense matter. The EHT imagingprocess gave us a more direct calculation of black hole’s mass. It also allowed scientists toobserve and measure the radius of the event horizon and compute the mass. This estimate isclose to an estimate derived from another method that uses the motion of orbiting stars, thusvalidating it as a method of mass estimation. The size and shape of a black, which depends on itsspin and mass, can be predicted. General relativity states that it would be roughly circular butother theories predicted slightly different shapes. This photo proves that it follows a circularshape lending credibility to Einstein's theory. It also lends insight into the formations andbehaviors of black hole structures, such as the accretion disk that feeds matter into the blackhole and plasma jets that emanate from its center. Scientists have hypothesized about how anaccretion disk forms, but they’ve never been able to test their theories with direct observation37
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