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INTRODUCTION
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“If you don’t make mistakes, you don’t make anything.”

—Joseph Conrad

 

Always thought writing was reserved for novelists, poets, or pundits, but not me. I was well set to work as a comics artist or an illustrator for life.

Twenty years of hard labor later (there are shorter prison sentences), I found myself sent out to pasture by that fine meat grinder some clueless folks call the “comics industry.” Quoting Lennon (who in turn quoted comics writer Saunders), “life is what happens to you while you’re busy making other plans,” so no hard feelings.

In truth, I saw it coming, and had a contingency plan in place—I would return to the university (dropped out in 2000) to complete my studies and find a teaching position somewhere. All I can say is the Almighty is still laughing aloud at that one!

Fortunately, other than burning through my savings to get a completely useless degree, the university gave me another gift. Turns out my thesis paper was written in solid enough Spanish prose to be published locally in Chile, where I live, and then in neighboring Argentina. I was on my way to becoming an author!

Unfortunately, professional writing in Latin America is indeed reserved for novelists, poets, or pundits. Gatekeepers who attend all the cocktail parties, hound every grant, give every lecture. Not being the brown-nosing type I figured if I found a way to become a comic artist for companies in the US, the UK, and India, maybe I could give the English language book publishing world a spin as well. Sure, I’m no Joseph Conrad (king among exophonic writers!), but have a skill he never had at his disposal: marketing!

Well, marketing teaches us that while it’s more important to be the first at something than being the best at it, there’s nothing wrong with being second banana (Pepsi to Coca-Cola, Burger King to McDonald’s, and the list goes on and on). That’s what this book is all about, being the best number two it can be; solid, but squishy enough to find its way out painlessly, with no hard chunks or corn kernels doing any damage while seeking the light at the end of the tunnel.

Profound (ahem!) metaphors aside, the objective is to write and package (graphic design being part of my skill set too) a heavy-duty volume anyone may bring into the ol’ W.C., to liven up the experience without any clogging headaches—“releasing the kraken” is hard enough!

Think of me as your friendly restroom attendant. Soon I may be replaced by robots (domo arigato, Japan!), but in the meantime will strive to provide the best constipation-free facts, printed in enough cellulose to make a difference should you find yourself in a toilet paper roll emergency, or in need of a doorstop.

Don’t forget to leave a tip on the way out!
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Diego Jourdan Pereira


I

GASSY

UNIVERSE
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WE DON’T KNOW SH*T

[image: images]

As much as mankind has discovered over the centuries, the Universe at large is still clogged with unsolved questions.

Time: As far as physics is concerned, time is pretty much an illusion: everyone experiences it differently. The fact humans remember the past but not the future also seems to be entirely arbitrary!

Space: Forget what you think you know. Up, down, left, right, are all meaningless. According to theoretical physicist Dr. Michio Kaku (b.1947) the universe is comprised of eleven dimensions, of which humans can grasp three at best. This is given away by particles, such as electrons, tending to disappear and reappear in different places, leading scientists to suspect they get through higher dimensional planes in order to move from one point to another.

Gravity: Really? Didn’t Newton figure it out ages ago? Of the four basic forces holding the Universe together, gravity has no associated particle, and the way it functions still makes no sense. Both amazingly weak (less than simple magnetism) and incredibly strong (holding entire planetary systems together), once we get down to the molecular level it, well, disappears!

Planets: The vast majority of our very own Solar System remains uncharted. Even our best telescope can’t see squat between the Sun and Mercury on account of that area being too bright, nor much else kneeling behind Pluto on account of it’s darkness.

MORE THAN MEETS THE EYE
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There may be eleven dimensions, but just how big is the universe in the three we can see? So vast in fact, new units had to be devised to accommodate its distances to our teeny-tiny brains, but I won’t bother you with AUs, light-years, or parsecs. Let’s try to keep it down to simple Earth miles instead.

Observable universe (region comprising all matter that can be seen from Earth or its space-based telescopes at the present time):

544,887,000,000,000,000,000,000 miles wide.

Milky Way (our home galaxy):

621,371,000,000,000,000,000 miles wide.

GN-zll (currently the most distant known galaxy):

13,400,000,000 miles away from us.

Solar System (our galactic suburb):

7,440,000,000 from the Sun to Pluto (14,880,000,000 miles wide).

Sun (needs no introduction):

864,938 miles in diameter, located 92,955,807 miles away from our home, sweet home: Earth!

Of course, what do we really see? Until William Herschel (1738-1822) discovered infrared light in 1800, and Johann W. Ritter (1776-1810) detected ultraviolet light in 1801, we thought we saw every color in the spectrum!

BING BANG BOOM
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The “Big Bang” is the prevailing model for the observable universe, and it states that every galaxy is moving away from every other galaxy, which means the whole universe is expanding from a single, smaller, hotter, and denser state of the cosmos.

1. It was first theoretically proposed by Soviet mathematician Alexander Friedmann (1888-1925) in 1922, then confirmed by Jesuit priest Georges Lemaître (1894-1966) in 1927, and finally observed by Edwin Hubble (1889-1953) and Milton Humason (1891-1972) in 1929!

2. CMB (Cosmic Microwave Background) is a radiation leftover from the Big Bang first detected during the sixties as a radio “noise” that seemed to come from everywhere in space. Recent precise measurements of CMB temperature lock it at -455°F.

3. Based on measurements of supernovae and temperature fluctuations in the CMB, we know the event itself, or “singularity,” happened 13.8 billion years ago.

4. The Big Bang is not an explosion of matter moving outward to fill a dark, empty universe, but rather, space (and time) itself ever-expanding everywhere at an ever-accelerating rate—no “Big Crunch” in sight!

5. After the singularity took place, most of the helium, hydrogen, and lithium of the universe was already formed. Later on, all of the elements heavier than the latter were generated inside newly formed “ovens” we now call stars!

SEQUENTIAL QUARK
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We now know the Big Bang wasn’t a violent explosion, but rather a super-fast expansion, currently theorized to have happened in the following stages:

1. Gravity separated from three other forces (electromagnetic, strong nuclear, and weak nuclear) in little over ten seconds.

2. Electromagnetic, strong nuclear, and weak nuclear forces then took another ten seconds to split among themselves.

3. Cosmic inflation began.

4. Ten microseconds later, quarks* combined to make particles.

5. Light atoms nuclei were born after three minutes.

6. Took another 500,000 years for complex atoms to form.

7. Gassy clouds of Hydrogen and Helium began to condense, forming stars and galaxies.

*A quark is an elementary particle which combines with other quarks to form composite particles called hadrons, the most stable of which are protons and neutrons, which comprise the nuclei of atoms, and therefore matter itself!

POWER OF THE ATOM
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So quarks make atoms, but what’s an atom exactly?

1. All solids, liquids, gases, and plasma are composed of atoms and no body, living or non-living, would exist without them.

2. By volume, the nucleus and electrons are so small that an atom is theoretically 99.999% empty space.

3. Atoms are like a mini-solar system with the nucleus at the center, with electrons moving around it like planets.

4. Electrons lack a well defined outer boundary. Rather than going through clear orbital motions, they seem to disappear and reappear at different points at random!

5. The actual mass of an atom at rest is often expressed using the unified atomic mass unit (u), also called Dalton (Da).

6. There are 92 naturally occurring atoms, of which a dozen or so are quite common.

7. Twenty-four manmade atoms were created between 1944 (Curium) and 2010 (Tennessine).

8. The most uncommon and highly elusive element, Technetium, was first predicted by Russian chemist Dmitri Mendeleev (1834-1907). It has been found to be naturally present in red giant stars!

9. The human body contains 7,000,000,000,000,000,000,000,000,000 atoms, 99% of which are hydrogen, oxygen, carbon, and nitrogen.

10. “Atom” is a name shared by several fictional American super-heroes, as well as the original name of “Astro-Boy,” the Japanese manga and cartoon character created by Osamu Tezuka (1928-1989). He was first known as “Mighty Atom.”

BONUS FACTS!
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• A transcript of one of Abraham Lincoln’s speeches written in 1862 contains the first-ever “wink” emoticon!

• By diluting your blood’s sodium level, too much water will make you feel “drunk.”

• Torrington, a village in Alberta, Canada, holds the world’s one and only “Gopher Hole Museum,” which exhibits stuffed gopher dioramas of every kind.

• Connecticut seal hunter John Davis (1784-1864) was the first man to set foot in Antarctica in 1820!

• The woodpecker’s tongue wraps around its skull to protect its brain from the shock of drilling trees with its beak.

ANTIMATTER BANANAS
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Simply put, antimatter is matter with its electrical charge reversed. Theoretical physicist Paul Dirac (1902-1984) first conceptualized it in 1928, but it remains mysterious for a number of reasons.

1. Matter and antimatter cancel each other out. While the Big Bang produced matter and antimatter in equal proportions, instead of creating an even bigger bang, antimatter was seemingly phased out of existence by regular matter.

2. Small amounts of antimatter constantly rain down on the Earth in the form of cosmic rays, which are energy particles from space. Some is even formed above thunderstorms!

3. Bananas produce antimatter, when their decaying potassium releases one positron (the antimatter equivalent of an electron) every seventy-five minutes!

4. Scientists have managed to create teeny tiny amounts of antimatter in lab settings (in places such as CERN), and trap some of it so it won’t collide with matter particles and disappear.

5. Making a single gram of antimatter would require approximately twenty-five quadrillion kilowatt-hours of energy and cost over a quadrillion dollars, and still probably wouldn’t be enough to even boil water for a cup of coffee.

6. Antimatter rocket propulsion is hypothetically possible and currently under study!

INTERGALACTIC
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There are hundreds of billions of galaxies in the universe, each one containing billions of stars, which gives an estimated total of ten billion trillion stars in the universe ... more stars than the number of grains of sand here on Earth!

Dwarf galaxy: Most galaxies in the Universe are small, containing only a few billion stars, and many orbit a single larger galaxy (the Milky Way has at least a dozen of these!)

Spiral galaxy: These cosmic pinwheels are made by a rotating disk of stars around a central bulge of generally older stars, extending out of which are bright arms.

Elliptical galaxy: Ranging from nearly spherical to highly elongated, they are populated by older, more evolved stars orbiting the common center of gravity in random directions.

Shell galaxy: These occur naturally when a larger galaxy absorbs a smaller companion galaxy, resulting in a galaxy where the stars in the galaxy’s halo are arranged in concentric shells.

Ring galaxy: With a ring of stars, gasses, and dust surrounding a bare core, these originate when a smaller galaxy passes through the core of a spiral galaxy ... boom!

Dominican friar and Hermetic occultist Giordano Bruno (1548-1600) proposed that the stars were distant suns surrounded by their own planets, which could have life of their own.

GALAGA
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Not all galaxies can be neatly typified. Some are, in fact, plain weird!

Antennae Galaxy: Actually two galaxies violently merging in the Corvus constellation, and discovered in 1785.

Evil Eye Galaxy: Discovered in 1779, in the Coma Berenices constellation, “M64” is made of two systems rotating in opposite directions, with a red core surrounded by a dark band of dust, which gives it a garish look!

Centaurus “A” Galaxy: In the Centaurus constellation lies this massive galaxy harboring a supermassive black hole in its midst, which projects “ghost” spiral tentacles, only seen in X-Ray frequencies ... and H. P. Lovecraft’s lore.

NG 660 Galaxy: Considered a rare occurrence, this Pisces constellation galaxy has an outer ring which rotates over the poles of its core (hence called a polar-ring galaxy), most likely siphoned from a galaxy that passed nearby aeons ago.

Sombrero Galaxy: Like the popular Mexican hat, this Virgo constellation galaxy has a nucleus made of several separate clusters of stars, with an intricate (and yet, unexplainable) dust brim surrounding it.

All the stars, galaxies, and black holes comprise about 5% of the Universe’s mass, while the other 95% is unaccounted for, and has been labeled “dark matter” by scientists.

SPILT MILK
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Gazing at the Milky Way has kept mankind busy for ages, and continues to enthrall and mesmerize the best of us, but there are milky facts unknown to most of us.

1. Mankind used to think it was the whole universe until astronomer Edwin Hubble (1889-1953) disabused us of that notion in 1924.

2. As far as galaxies go, it holds between 100 and 400 billion stars (of which we can see about 2,500), so it’s considered pretty mid-level (gassy too), but that’s only 10% of its mass. The other 90% is made of unknown “dark matter,” which gives it a mysterious invisible halo.

3. It’s shaped like a warped vinyl record, a side effect of the gravitational pull of neighboring galaxies known as the Large and Small Magellanic clouds.

4. It spins at 1,400,000 mph and is on a collision course against the Andromeda galaxy!

5. Living 26,000 light years away from the galactic center (most likely a super-massive black hole tentatively named “Sagittarius A”), humans obviously cannot take a picture of it from above, so its spiral nature still remains uncertain. If you have seen nice, shiny pictures of the whole shebang, they’re likely illustrations done by artists!

6. American astronomer Carl Sagan (1934-1996) estimated there may be a million advanced alien civilizations living on planets orbiting the Milky Way alone, but the 100-400 billion stars in our galaxy make their search downright daunting.

BORN TO DIE
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Stars are classified according to their life-span, which is huge but not infinite.

Protostar: A collection of gas which collapsed down from a giant molecular cloud, a protostar is what you have before a star forms. This “childhood” phase lasts about 100,000 years, before actual nuclear fusion begins.

T Tauri star: With the gravitation holding the star together as the source of its energy, a protostar becomes a T Tauri Star, giving off powerful X-ray flares in a phase that lasts about 100 million years, almost as long as a person’s teenage phase these days!

Main sequence star: While they may differ in size, mass, and brightness, most stars in our galaxy, including our Sun, are main sequence, adult stars which convert hydrogen into helium in their cores.

Red giant star: The senior adult of the universe, when a main sequence star has consumed its load of core hydrogen, fusion stops and the hydrogen around the core ignites, causing it to increase in size dramatically before this fuel runs out completely and it becomes a ...

White dwarf star: When the fusion reaction stops and the star collapses inwardly, the senior star still smolders and shines, but there’s no fusion reaction happening anymore.

TV star: Quoting Carl Sagan (him again?), “The nitrogen in our DNA, the calcium in our teeth, the iron in our blood, the carbon in our apple pies were made in the interior of collapsing stars.”

SPACE ODDITIES
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Of course, nothing is simple or normal upon close examination, and the universe’s stars prove no different!

Red dwarf star: These are main sequence stars, like our Sun, but with much lower mass, and running far cooler, keeping the hydrogen in their core much longer than other stars, which allows them to burn for up to ten trillion years!

Neutron star: Resulting from the supernova explosion of a giant star, combined with gravitational collapsing that compresses the core past white dwarf star density. In fact, they are the smallest and densest stars, not counting black holes.

Theoretically, if the stability of the star core is broken further, the neutrons forming most of it would merge into quark matter, turning it into a quark star instead.

When a neutron star emits a powerfully focused beam or electromagnetic radiation, we call it a pulsar.

Giant, supergiant, and hypergiant stars: The largest stars in the Universe are monsters many, many times bigger that our Sun, but their size also means they’re destined to explode as supernovae, at a relatively young age, or collapse onto themselves, becoming black holes!

Diamond star: Orbiting pulsar PSR J2222-0137 in the Aquarius constellation, in 2004 scientists discovered a collapsed white dwarf star turned into a gigantic diamond that is ten billion trillion trillion carats!

HARD, ROUND POOP
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In case you are wondering, other than crystals or broken minerals, most space objects are round or started out as such, which proves the early universe wasn’t getting nearly enough fiber or water in its diet.

1. Sphere-shaped objects are predominant in the universe.

2. Big cosmic objects become spherical due to gravity and energy. Stars, in fact, are almost perfectly spherical, as is our Sun.

3. Whenever you see a spherical solid object, it probably formed while molten.

4. Mountains only get as big as gravity allows them, but on a cosmic scale, if we were a gigantic god-like being of science fiction floating around, planets and stars would feel as smooth as marbles to the touch.

5. According to NASA, Earth is definitely round (an oblate spheroid, to be precise), but the Milky Way and the universe itself are now FLAT as pancakes (and apparently equally consistent). Truth is, the faster they spun, the flatter they got!

Spinning, however, doesn’t justify the pseudoscientific theories originally espoused by whacky Englishmen Samuel Rowbotham (1816-1884) and Samuel Shenton (1903-1971), which are currently championed by those candid internet loonies known as “flat-earthers.”

LET THERE BE LIGHT
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Stars are the source of light in the universe, but what exactly is light and what does science know about it?

1. Essentially, it is electromagnetic radiation of any wavelength that can be perceived, either directly by our eyes (or by other species’ eyes), or by indirect means such as experimentation and technology.

2. Its properties include: intensity, propagation direction, frequency (wavelength spectrum), and polarization.

3. Its speed in a vacuum, 186,282 miles per second, is considered a constant in the universe.

4. Light waves travel in a completely straight line until they hit an object. When they do, they are reduced to the minimum particle of light, or photon, at the point of collision.

5. A person could travel thousands of light years in a single human life-span without exceeding the speed of light.

6. The sunlight we see actually left the sun ten minutes before we perceive it, and is so powerful it reaches 262 feet into the ocean!

7. Astronauts see random flashes of light while in space. They’re caused by cosmic rays hitting their optic nerves, which we don’t see on Earth because the magnetosphere filters them out.

COSMIC A-HOLES
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Black holes were first proposed to exist in the eighteenth century, but remained only a curiosity until the first one, Cygnus X-l, was found in 1964. Many questions about black holes are yet to be answered, but the ones that have been are presented here.

What are they?

The remains of dead, unstable stars so huge they collapse in on themselves, becoming so dense their gravitation distorts light, space, and time around them. They come in different sizes, from the common stellar-mass (meaning the size of a regular star) to the supermassive (either the product of a gigantic star or a combination of several holes).

Do they suck everything in?

They’re not the giant vacuums of science-fiction, but may trap anything (mainly gas and dust) that passes their “event horizon” (the point at which escape becomes impossible).

Do they get bigger and bigger?

Black holes may indeed grow while absorbing a lot of surrounding gas and dust but they can’t grow indefinitely. Black holes spin so fast, the surrounding cloud of ignited gas and dust and eventually the black hole’s own mass end up evaporating into space, as Stephen Hawking (1942-2018) correctly predicted in 1974. The speed of this “Hawking radiation” emission is nearly the same as the speed of the light!

Could Earth fall prey to one?

Even if the Sun turned into a black hole (and it just won’t), Earth would go about its business around it undisturbed.

How can we see them?

In 2019, a global network of radio telescopes called EHTs (Event Horizon Telescopes) produced the first accurate image of supermassive black hole Messier 87 (M87 for short), including its glowing event horizon, accurately measuring its mass, axis, and spin direction (clockwise).

The biggest black hole known, S5 0014+81, is so bright that if it were 100 light years away from Earth, it would appear just as bright as our sun!

BONUS FACTS!
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• An old, red postbox was altered for the underwater collection of cards and installed in Japan’s Susami Bay. Since then, 32,000 items of mail have been posted there by divers.

• During World War II, the crew of the British submarine HMS Trident kept a gift from the Russians aboard: a fully grown reindeer called Pollyanna!

• An entire family from isolated Appalachia, the Fugates of Troublesome Creek, have had blue skin for many generations—a rare genetic condition known as Methemoglobinemia!

• A “jiffy” is the time it takes for light to travel 0.39 inches in a vacuum, which is about 33.3564 picoseconds.

HERE COMES THE SUN
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There is no “doo doo doo doo” when it comes to our nearest and most visible hydrogen bomb ... er, star.

1. A perfect hot plasma sphere, and classified as a G2V yellow dwarf, it orbits the center of the Milky Way within the Orion Spur.

2. It’s made of hydrogen (73%), helium (25%), and smaller quantities of heavier elements, including oxygen, carbon, neon, and iron.

3. If a pinhead could be brought to the same temperature here on Earth, it would set fire to everything in a 60 mile radius!

4. Other than light and heat, it also generates radio waves, first discovered by British Army research officer, physicist James Stanley Hay (1909-2000) during World War II. Hey would also track a radio signal coming our way from Cygnus, which is odd considering that’s exactly where the Sun and its planetary system are headed to!

5. Has its own storms in the form of cyclical gigantic magnetic disturbances that emanate outward, creating areas called “sunspots,” which appear darker due to being more than 1,800°F lower than standard solar surface temperature. Sun storms mess with our transmissions, but could do a lot worse, if it weren’t for Earth’s own magnetosphere, instead giving birth to colorful lights in both the northern (aurora borealis) and southern (aurora australis) hemispheres.

6. It hasn’t changed dramatically for more than four billion years, and will remain fairly stable for another five billion. Then it’ll begin to expand, reaching maximum size in 7.6 billion years, engulfing and completely disintegrating Mercury, Venus, Earth, and possibly Mars too! Life as we know it, of course, will be completely toast well before that. The Sun itself will end its days as a gargantuan ball of red glowing gas with a tiny core.

7. Contrary to popular belief, staring at a solar eclipse won’t cause instant blindness, but exposure should be limited to less than a minute. Typical impairments may be as minor as visual field discoloration, but recovering normal vision shouldn’t take more than a few weeks.

BONUS FACTS!
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• A new aerobic, rod-shaped species of bacteria that lives in hairspray was discovered in 2008.

• Ten percent of all the world’s salt is used by the US just to salt roads!

• China makes 70% of the world’s air-conditioners, 58% of the world’s shoes, and prints 90% of all the world’s Bibles!

• Static can bend flowing water!

• American cow-bison hybrids are called “beefalos.”

INTO THE SUN
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Layered like the best murder mystery plots, our sun is made of complex strata worth taking a closer look at.

Core: At 27,000,000°F, this is where the nuclear fusion of hydrogen into helium occurs, releasing massive amounts of energy, with helium gradually accumulating to form an inner core within the core itself.

Radiation Zone: Where energy transfer occurs by means of radiation, at 12,500,000°F.

Tachocline: The transition region between the radiation and convection zones.

Convection Zone: Things get interesting here, where almost 2,000,000°F heat transfers outward due to the bulk movement of molecules!

Photosphere: The Sun’s visible surface at a “cozy” 10,000°F.

Chromospere: Sitting above the photosphere at 45,000°F, it is actually rosy red hued.

Transition Region: A thin and irregular layer of the Sun’s atmosphere (only seen with UV sensitive telescopes), where temperature flowing down from the corona to the chromosphere changes rapidly from 1,800,000°F to about 45,000°F.

Corona: The “crown” or aura of plasma that surrounds the Sun extends millions of miles into outer space. At 1,800,000°F on average, it runs much hotter than the Sun’s surface!

Heliosphere: The thin, outermost atmosphere of the Sun, it is filled with solar wind plasma, which flows through the Solar System for billions of miles, far beyond even the region of Pluto. Ironically, it protects this system and us from baking in cosmic radiation!

BONUS FACTS!
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• John Wayne’s real name was Marion Morrison (1907-1979). His first named deemed “girly,” he originally assumed “Duke Morrison” as his stage name.

• An average person can survive for up to a month without food, eleven days without sleep, and three to eight days without water.

• Walt Whitman not only wrote his seminal Leaves of Grass, but also handled its first and subsequent editions typesetting and design.

• A million bacteria, 10,000,000 viruses, and 100 worm eggs are generally contained in 0.035 ounces of human feces.

NEIGHBORHOOD WATCH (PART 1)
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Sometimes grass seems so green on the other side of the fence, we forget everything over there is made to kill us on the spot. Same goes for the Solar System’s lovely collection of planets beyond our own.

Mercury: With a solid iron core allowing it to withstand the impact of large asteroids, no life to complain about surface temperature extreme fluctuations (-280 to 800°F), a thin atmosphere, and rugged pox-ridden cratered terrain not unlike our Moon, it’s one of the least hospitable planets in our system.

Venus: Rotating in the opposite direction to the rest of the planets, and enveloped by an atmosphere made of carbon dioxide and sulfur dioxide that keeps the planet at a scorching 932°F, the unlucky astronaut ever to crash land there would suffocate and roast at the same time. Not to mention be squeezed to a pulp at the same time, by atmospheric pressure amounting to 1,500 pounds per square inch.

Mars: Enjoying seasons not unlike our own and the presence of water, it may seem more hospitable than other planets, but its dust storms cover the whole planet for months on end, and it has no magnetic field—meaning if you lived there, your cancer would get cancer! Unlike Earth, it has two moons, quaintly named Phobos (god of fear) and Deimos (god of dread), the former expected to crumble into a ring of rocks in the next 20-40 million years.

Ceres: Beyond Mars lies a belt of asteroids (some of which have been nudged our way by Jupiter), housing little known, dwarf-planet Ceres. It may even have a remnant ocean of liquid water underneath its icy surface, sprinkled by reflective sodium-carbonate crystals!

DEATH FROM ABOVE
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While comets are basically made of ice, asteroids are made of bad-ass metal. When they bump into each other, the small chunks that break off are called meteoroids. When a meteoroid enters our atmosphere, leaving a streak of light (which romantics call a “shooting star”), it becomes a meteor, and when it hits the ground we call it a meteorite. The Torino Scale color-codes the scale of possible impact danger:

1. White—No Hazard: Zero collision likelihood, not counting smaller bodies such as meteoroids.

2. Green—Normal: Applies to routine near-Earth (and “near” here applies to far off space distances) passes, usually blown out of proportion by news media.

3. Yellow—Meriting Attention: A discovery or close encounter deemed of astronomical interest, this category is divided in three sub-categories which go from near zero to 1 % collision chances on a local or regional level, and could be worthy of public attention if the probability of such an encounter is less than a decade away.

4. Orange—Threatening: A close encounter also subdivided into three sub-categories according to the threat it may or may not pose in a ten to 30 year period, and requiring critical attention from astronomers, as well as government contingency plans.

5. Red—Certain Collision: When impact is imminent and divided in three sub-categories depending on the damage scale (local, regional, global).

GREATEST HITS!
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If you’re thinking space is too far away to do any real damage to planet Earth, think again. Some of the largest impact craters found on Earth today include:

Chicxulub: Found in Mexico’s Yucatan peninsula, its diameter (186 mi) makes scientists believe it was caused by the original dino-buster: an asteroid about 6.2 miles wide which possibly helped wipe out the dinosaurs 60 million years ago!

Vredefort: This South African behemoth is the world’s largest-known (190 mi diameter) and second-oldest (2 billion years ago) impact crater, and was declared a UNESCO World Heritage Site in 2005.

Sudbury Basin: The 81 miles wide result of a nasty bolide (super bright, exploding meteor) of an estimated size of 6.2-9.3 miles wide impacting Ontario, Canada, 1.8 million years ago. Fragments blown away by the impact can be found as far as Minnesota!

Woodleigh: As peculiar as Australian fauna, this crater was discovered hiding underground in 2000, and a 2010 study suggests its crater could be between 37 and 99 miles in diameter, and was produced by a comet or asteroid 3.7 to 7.5 miles wide.

Chesapeake: Thirty-five million years ago, 125 miles from Washington, DC, a pesky bolide crashed at 37 miles per second, leaving a hole of about 53 miles wide (twice the size of Rhode Island!) and 0.81 miles deep (nearly as deep as the Grand Canyon!). It would one day be called the Chesapeake Bay.

Yarrabubba: Discovered in 1979, the world’s oldest asteroid crater is located in Western Australia. It was recently dated at 2.2 billion years old and some even think it may have put an end to the Ice Age!

Tunguska: A large explosion attributed to the air burst of a large meteor over Eastern Siberian in 1908, which flattened 770 square miles of forest (no human casualties were reported). It left no crater behind!

BONUS FACTS!
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• Mouth kissing actually transmits less bacteria than shaking hands, but saliva does transmit rabies and Hepatitis B among other viral diseases.

• The leotard body suit got its name after French acrobat and trapeze artist Jules Léotard (1838-1870).

• László József Biró (1899-1985) was a Hungarian-Argentine inventor who patented the first commercially successful ballpoint pen. His technology was adapted to create the first rollover deodorant in the fifties.

• The English language has more words than any other. An average dictionary contains 600,000 words, but English-speaking people use only about 60,000 in their lifetime.

GATHERING MOSS
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While “younger” meteors are blown to bits either by the atmosphere or upon impact, some large ones have encrusted themselves on Earth’s surface, where they remain to this day. Smaller ones, on the other hand, are constantly being dissected like frogs.

Hoba: This virtually immovable (132277.4 lb) Namibian iron juggernaut was discovered by chance in 1920, when the owner of the land, Jacobus Hermanus Brits, ploughed the field with an ox. It is the world’s largest single-piece meteorite.

Agnighito: Known to Greeland’s Inuit as Saviksoah (“great iron”) it was used by them as a source of molten metal for tools and harpoons. What’s left of it currently sits at the American Museum of Natural History in the Arthur Ross Hall, weighting 68343.3 pounds.

Gancedo: The largest known chunk of a meteor shower that struck Campo del Cielo, in Argentina, 4,500 years ago, it weights 67902.38 pounds and was discovered underground in 2016.

Willamette: Held sacred by indigenous peoples of the Willamette Valley, who call it Tomanowos (“spiritual power”), the 34,000-pound nickel nugget was acquired by the American Museum of Natural History in 1906.

Mbozi: Once the sacred stone of the people of Tanzania, who call it Kimondo, this iron beast weights 35273.96 pounds.

Tita’a hanga ‘o te henua: This large, ovoid-shaped stone 31.5 inches in diameter was, according to legend, brought by the founding king of the Rapa Nui people to its current resting place in Easter Island. It is said that this magnetic iron rock concentrates a supernatural energy called “mana,” and many nutty visitors rub their hands on the meteorite to capture it. So many in fact, it may account for the stone’s unnatural smoothness!

Murchison: Well observed while it fell near Murchison, Victoria, in Australia, in 1969, it is one of the most studied meteorites due to its mass (220 lb) and the fact it contained 70 types of life-enabling amino acids. In 2019, American and Swiss scientists discovered the oldest material on Earth, 7.5 billion year old dust grains, within it. The oldest of these grains were formed in stars long before our sun was even born!

BONUS FACTS!
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• The president of Iceland, Gudni Th. Johannesson (b.1962), has stated pineapple should be banned from pizza.

• One percent of women will climax just by simply stimulating their breasts.

• Almost half of the entire world’s population has no toilet, and must make use of public toilets and/or other public areas to relieve themselves daily.

• Horatio Magellan Crunch is Cap’n Crunch’s full name.

• The Eiffel Tower grows six inches every summer.

SMALL POTATOES
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About 500 small (rock to pea sized) meteors fall to earth every year. Some fall in the sea and in unpopulated areas, but most are just vaporized while puncturing our atmosphere before hitting land or sea. Hence, being hit by one is like the lotto: someone could win, but the odds are it won’t be you. Registered winners, however, include:

1. Entire families and cattle were reportedly killed during well-documented showers in China, in the years 1321, 1490, 1907, and 1915.

2. Pious men seem to be the preferred victims of meteors in Italy, as a monk in 1511 and a Franciscan friar in 1633 respectively passed from wounds caused by “celestial stones.”

3. Between 1647 and 1654, en route to Sicily from Japan, two sailors were killed when a meteorite struck their ship in the middle of the Indian Ocean.

4. In 1897, a meteor exploded over the town of New Martinsville, West Virginia, and knocked a man unconscious, while a loose chunk decapitated a horse!

5. A wedding party in 1929 Yugoslavia was struck by a meteor with one person being killed on the spot.

6. A shower allegedly killed twelve people, injured twenty, and killed many animals near Teheran, Iran, in 1951.

7. The best known meteor injury in America was sustained on the left hip and arm while napping, by Annie Hodges, of Sylacauga, Alabama, in 1954.

8. The Chelyabinsk meteor in Russia detonated in the sky, injuring an estimated 1,500 people and damaging 3,000 buildings in 2013!

9. Most recently, in 2016, a tiny meteor crashed into the gardens of the Bharathidasan Engineering College in Tamil Nadu, India, hurting two gardeners and a student, and possibly killing a 40-year-old bus driver, although this has been disputed.

10. The first documented case of a car being struck by a meteor occurred on September 29, 1938, in Benld, Illinois, when one made a hole in the roof of Edward McCain’s garage, embedding itself in the seat of his 1928 Pontiac Coupe!

BONUS FACTS!
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• Sixty-five percent of the world’s hard drugs are consumed in the United States, which explains why 90% of all dollar bills contain traces of cocaine!

• Theobromine is a highly toxic alkaloid present in chocolate, which can kill dogs, cats, and even bears, yet deemed “safe” for humans.

NEIGHBORHOOD WATCH (PART 2)
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Even deadlier planets await us on the wrong side of the tracks, beyond the asteroid belt!

Jupiter: If a manned vehicle would somehow be lured in by the gas giant’s gravity, and if it managed not be torn apart by its four rings, nor crash into any of its 79 known moons (some larger than planets), it would have to endure penetrating Jupiter’s colossal and stormy hydrogen atmosphere, withstanding its freakishly strong centrifugal force, and it would then need to survive the deadly ammonia and methane clouds (which would be at -220°F, and giving off incredibly powerful lightning), before crashing into its solid core ... if it even exists (no one knows!).

Saturn: This madhouse of a planet isn’t the only ringed planet in the system, but its rings are certainly the most visible, its 62 moons the fanciest (including planet-sized Titan, which has its own atmosphere and possibly even life!), and visiting would present challenges similar to Jupiter’s, only with winds reaching 1,118 miles per hour, colder clouds (-274°F) and an inner temperature of 21,000°F (so it’s frying, not freezing for us), which means it strangely radiates 2.5 times more energy into space than it gets from the Sun!

Uranus: Tilted and rolling at 98 degrees, this ice giant’s poles are in the middle, while its equator runs from top to bottom, surrounded by 13 known rings and 27 known moons! Nevertheless, Uranus seems hotter at its equator than at its poles, but scientists still haven’t figured out the reason for this. “Hotter,” of course, means very little at an average -371°F, which makes it the coldest planet in the system (even colder than Neptune, which should be much, much colder!).

Neptune: Denser and physically smaller than Uranus, its atmosphere has visible weather patterns driven by the strongest sustained winds of any planet in the Solar System, with recorded speeds as high as 1,500 miles an hour (take that, Saturn!). Its dark, organic rings and 13 moons were only discovered recently, in the twentieth century. Of the latter, Triton seems more like a dwarf-planet trapped by Neptune’s gravitational pull than a moon itself.

Planet X: Since 1906, this ninth planet has been hypothesized and searched for but never actually found. In 2015, astronomers Konstantin Batygin and Mike Brown announced “new evidence” of a giant planet tracing an unusual, elongated orbit in the outer solar system, but failed to produce solid proof.

BONUS FACTS!
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• According to the World Health Organization, 1.5 billion people suffer from roundworm infection, while another 800,000,000 are infected by whipworms, and 740,000,000 by hookworms!

• Female kangaroos have three vaginas, while male kangaroos have a bifurcated penis!

• Two-thirds of the world’s executions happen in China!

• In 1942, TV star Lucille Ball (1911-1989) claimed her dental fillings had picked up radio transmissions from Japanese spies!

PLUTO AND FRIENDS
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Regrettably labeled by their size, gender, and ethnicity, ice dwarf trans-neptunian planets discovered so far include:

Pluto (1930): The first dwarf to be discovered and the only one with an atmosphere (which goes from gassy to snowy depending on its distance from the Sun), it has five moons, the biggest of which, Charon, is almost as big as Pluto itself.

Haumea (2004): This one rotates so fast, it’s shape has been compressed into something akin to a football. Not happy with its odd shape, this dwarf planet also has two moons and a ring system!

Eris (2005): Twenty-eight percent more massive than Pluto, it is also the most distant from the Sun. It has a bad-ass moon of its own: Dysnomia (after the Greek goddess of lawlessness who was Eris’s daughter).

Makemake (2005): Much like Pluto, it has a reddish, irregular surface, but lacks an atmosphere. A moon, nicknamed MK2, has been found orbiting it as recently as 2016.

Sedna (2015): Its exceptionally long and elongated orbit (taking approximately 11,400 years to complete) has been widely speculated about in scientific circles.

Gonggong (2007): Aptly code-named “Snow White,” it is currently the largest unnamed body in the Solar System, but an online poll had it christened as Gonggong, the Chinese water god, which was since been submitted to the International Astronomical Union for approval.

ABOVE AND BEYOND
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“Exoplanets” are the astronomical equivalent to “clickbait,” and have been widely discussed in the media, where they provide a good filler when no news is available. But what do we really know about them ? As of 2019, 4,016 have been discovered, 97% of which were found via bouncing radio signals, which means the astronomers’ guesses are as good as yours or mine.

PSR B1620-26 b: One of the oldest known extra-solar planets, believed to be about 12.7 billion years old, and aptly nicknamed “Methuselah, the Genesis planet.” It orbits not one but two stars.

55 Cancri e: Roughly twice the size of Earth, it has 8.63 times our planet’s mass. One of the running theories is the planet’s solid core is made of diamond!

J1407b : We don’t know if it’s a gas giant, like Saturn, or a brown-dwarf (imagine Jupiter and the Sun having a baby), with a ring system so big you’d think it’d have trouble hiding, but the truth is astronomers haven’t manage to re-locate it since 2007!

Gliese 436 b: With a surface temperature estimated at 822°F, this weirdo is a white-hot version of Neptune, leaving a trail of evaporating atmosphere on a misaligned orbit around its red-dwarf star (which suggests another planet may be skewing it).

Meet the Keplers: In 2015 astronomers concluded that the exoplanets Kepler-62f, Kepler-186f and Kepler-442b are likely the best candidates for being habitable. Of these, Kepler-186f is similar in size to Earth, and is located on the outer habitable edge around a red star.

PLANET HOLLYWOOD
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While we’re at it, let’s have a look at some of the best known fictional planets!

Arrakis: Imagined by author Frank Herbert (1920-1986) for his Dune series of novels, it is a desert planet inhabited by giant sand-worms and the Fremen tribes which harvest the most valuable commodity in the universe: the melange or “spice.”

Cybertron: The Transformers home world (its name is the Japanese name for “Autobot”), is an artificial planet the size of Saturn, hollow, and traversed by tunnels, with a breathable atmosphere but no water, nor any toilet facilities for carbon-based life forms either.

Gallifrey: An orange planet located in a binary star system, 250 million light years from Earth, it is home to Doctor Who’s “Time Lords” civilization, and has been destroyed, lost in time, and brought back as many times as it suited the show’s writers.

Krypton: The birthplace of Superman (a.k.a. Kal-El, a.k.a. Clark Kent), Krypton was once the seat of an advanced, if cold, civilization, tragically destroyed when the planet exploded. The cause of the planet’s destruction has also been changed to match the times, often due to the expansion of its red sun, but lately being attributed to ecosystem abuse.

Mongo: In the classic comic strip, this rogue planet is a lot like ours, processing an atmosphere compatible with Earth life, and inhabited by a diverse roster of intelligent, human-like species, ruled with an iron fist by tyrant Ming, the Merciless. Its collision course with Earth is fortunately thwarted by Flash Gordon and his friends.

Tatooine: The original home of Luke Skywalker (in the 1977 film Star Wars) is a desert planet orbiting a pair of binary stars, and inhabited by human and alien settlers alike.

Klendathu: Home of the “Arachnids” in Robert A. Heinlein’s (1907-1988) Starship Troopers 1959 militaristic novel, and the 1997 film based on it.

The Planet of the Apes: In the 1963 novel by Pierre Boulle (1912-1994), it’s an Earth-like planet orbiting the star Betelgeuse (don’t say it three times!) where apes are the dominant species, and humans live in the wild like animals. However, the 1968 film’s ending revealed it to be our own Earth in the far future!

Solaris: When Earth builds an orbiting space-station around a distant sentient planet and tries to prod it into communicating, the planet retaliates, tormenting the scientists onboard with their most painful memories. The original 1961 novel by Polish writer Stanislaw Lem (1921-2006) thus established the notion of humans being completely unable to understand a truly alien intelligence.

BONUS FACT!
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• On October 21, 1988, a poodle named Cachy fell off the thirteenth floor of a building in Buenos Aires, Argentina, killing three people: Marta Espina (75) on impact, Edith Sola (46) who was hit by a bus while hurrying accross the street to help, and an unnamed male witness who suffered a stroke at the gruesome sight!

THE FARTING LEMON
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Capturing mankind’s attention since the dawn of history, we didn’t lay a finger on our Moon for 4.5 billion years, until the Soviet Luna 2 robotic spacecraft crashed there in 1959. What science has found about it since, reveals a much more complex natural satellite than previously dreamed of.

It’s getting away:

Distance from us (238,856 mi) gradually increasing 1.5 inches a year, and no manmade object on Earth can be seen from it, not even the Great Wall of China!

It’s shy:

Completes a full orbit around the Earth in 27.3 Earth-days, and it takes it exactly the same time to spin around its own axis. Hence, we only see one side from Earth, while its far side has only been seen by artificial craft and astronauts.

It’s ugly:

In 2014, scientists came to the conclusion it is actually shaped like a lemon, with an equatorial bulge.

It farts:

Colored lights have sometimes been seen briefly across its surface and are speculated to be gas leaks from deep within!

It smells:

Apollo astronauts have actually described its odor as akin to spent gunpowder!

It’s pox-marked:

Cataclysmically hit with meteorites three to four billion years ago (in what scientists call a Late Heavy Bombardment), one of the largest craters (1,600 mi wide) in the Solar System, the South Pole-Aitken, can be found on its far side.

It has competition:

Astronomers have discovered several asteroids that are more or less following the Earth as it moves around the Sun. The two biggest ones are called 3753 Cruithne and 2002 Aa29.

It’s soft on the inside:

Holds a probably liquid core of about 20% of its radius.

It’s complicated:

The Apollo missions returned with 850 pounds of rocks and dust. When exposed to the latter, Earth bacteria died, but sea algae thrived and grew greener! Corn, as usual, remained unaffected.

BONUS FACTS!
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• Realizing that lack of human contact would take its toll during the 2020 Coronavirus pandemic lock-down, the Dutch National Institute for Public Health recommended that people find stable “sex buddies” as a means to cope with stress.

• Ancient Greeks invented spiked dog collars to protect them from wolf attacks.

FLY ME TO THE MOON
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With Soviet, American, Japanese, Chinese, European, Israeli, and Indian (whew!) missions either crashing, or softly landing there on purpose, there’s an ever-growing amount of manmade stuff left behind on the Moon, which so far includes:

96

BAGS OF URINE, FECES, AND VOMIT

62

UNMANNED SPACE VEHICLES

16

ASCENT/DESCENT STAGES

6

AMERICAN FLAGS

5

MIRRORS

3

MOON BUGGIES (Yay!)

2

GOLF BALLS (Yay?)

1

GOLDEN OLIVE BRANCH

1

FALLEN ASTRONAUT MEMORIAL

1

FAMILY PHOTO (Apollo 16 astronaut Charles Duke’s family)

1

FALCON FEATHER AND A HAMMER (Dropped at the same time to prove a point)

1

THE ASHES OF PLANETARY GEOLOGIST EUGENE SHOEMAKER (1928-1997)

1

DIGITAL LIBRARY (Sandwiched in-between, highly-resistant tardigrades were also included, and may stay alive on the moon for many years!)

1ST

BUZZ ALDRIN (b.1930) may have been the second man to walk on the moon in 1969, but according to record was the first to urinate and defecate on it!

MOONAGE DAYDREAM
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Since the dawn of time, Earth’s most brilliant minds still can’t figure out why our moon appears larger when closer to the horizon than it does higher up in the sky. This is called the “moon illusion,” and remains largely a mystery.

1. All atmospheric refraction, apparent distance, relative size, and angle of regard theories have been largely ruled out as explanations.

2. The moon isn’t physically closer to Earth when showing above the horizon. Actually, it’s closer when placed directly overhead.

3. The moon doesn’t look bigger compared to trees, mountains, and buildings. Airplane pilots experience the same mirage without any of these visual reference points.

4. The moon creates a 0.0059 inch image of itself on our retina no matter its position in the night sky.

5. Since the seventeenth century, it has been purported as a strictly psychological phenomenon, related to our perception of the sky as a flattened dome instead of half a sphere. Said perception is also tainted by unconscious expectations of size and distance. In a nutshell, our brain is playing a nasty trick on us!

Five mirrors were planted on the lunar surface during the Apollo program (US) and the Lunokhod missions (USSR). They bounce back laser lights shot from Earth observatories, helping us determine the moon’s true distance from our planet, which turns out to be huge.

PALE BLUE DOT

[image: images]

Fact is, we live on a backwater planet that is spinning on its axis while rotating around a star that is revolving around a galaxy that is plunging through space. If this makes you dizzy, wait till you read the following!

1. It has a waist line problem: It’s not actually round but a “geoid,” which means it has a delicate bulge toward the equator, caused by rotation.

2. It spins fast: It rotates on its 23.45° tilted axis at 1000 miles per hour!

3. It’s unequal: Hudson Bay in Canada, for instance, has less gravity than other regions of the globe due to its lesser land mass.

4. It flips: The planet’s magnetic poles flip every several hundred thousand years. The last major pole reversal happened 780,000 years ago, probably messing with the magnetic field a great deal in the process.

5. It has a force-field: A powerful magnetic field protects life on this planet from solar radiation, and is the result of possessing a rotating iron core.

6. It’s dense: Made mostly of iron (88%), making it the densest Solar System planet that we know of.

7. It’s slowing down, but not that much: At about 17 milliseconds every hundred years. In 140 million years our days will be 25 hours long!

SH*T SANDWICH
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Earth’s name derives from the Old English word “ertha” and the Anglo-Saxon word “erda” which mean ground or soil, but what do we really know about the planet layers under our feet?

Inner Core: The 1,712 miles thick, dense (90% iron, 9% nickel, 1% sulfur) and extremely hot (8,100°F) center of the Earth, is also speculatively enriched with gold and platinum!

Outer Core: Viscose, fluid, turbulent, and molten, it is 1,500 miles thick, and even hotter, with temperatures ranging from 14,000 to 4,000°F.

Mantle: An 1,800 miles thick, semimolten (392 to 7,230°F) layer of silicate (iron-magnesium) rock between the crust and the outer core, and makes up for about 84% of Earth’s total volume.

Oceanic Crust: Overlying the solidified and uppermost layer of the mantle, it is less than 200,000,000 years old, and about five miles thick (though twice as dense as continental crust), its hollows obviously filled with water.

Continental Crust: About 30 miles thick, and four billion years old, this is the layer of rock that forms continents and underwater continental shelves, currently occupying around 40% of Earth’s surface.

Trapped in the continental crust we find the best record of Earth’s history: fossils! Dinosaurs in Utah, palm trees in Britain, and even relics of marine life atop mountains, for most parts of the world have been undersea in our geological past.

ROCK OF AGES
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Carbon dating estimates Earth to be around 4.54 billion years old, and geologists have measured the time of Earth’s distant past, and organized it into units, according to the phenomenons that took place, which are in turn marked by major events, such as mass extinctions!

A few clarifying terms:

EON: Largest division of Earth’s time, encompassing several eras.

ERA: Several periods of geological time.

PERIOD: Large division of time and geological strata.

EPOCH: Part of a period.

AGE: A stage within an epoch.

CHRON: Part of an age, and the smallest division of geological time.

Major eras of Earth’s formation:

1. PRECAMBRIAN ERA (4.6 billion to 542 million years go): Divided into three eons (Hadean, Archean, Proterozoic), from the formation of Earth to the development of bacterial and multi-cellular life, to the first hard-shelled creatures appearing in abundance.

Mass extinction event: The Oxygen Catastrophe saw almost all life on Earth to that point go extinct!

2. PALEOZOIC ERA (542 million to 250 million years ago): Divided into six geologic periods (Cambrian, Ordovician, Silurian, Devonian, Carboniferous, and Permian), which saw explosive growth in species diversification from the sea onto dry land.

MEE #1: Caused by what is believed to have been a gamma-ray burst originating from a hypernova within 6,000 light-years of Earth, the Ordovician-Silurian event combo killed off 85% of all marine species.

MEE #2: The Late Devonian extinction affected marine life due to environmental changes of unknown origins, during a very extended period of time.

3. MESOZOIC ERA (250 million to 65 million years ago): Divided into the Triassic, Jurassic, and Cretaceous periods, it saw the splitting of the Pangea super-continent, the appearance of flowering plants, dinosaurs, and mammals, but was marred by three mass extinctions!

MEE #3: The Permian-Triassic event was made possible by an apparent sharp increase of atmospheric CO, which decimated 96% of all marine species, 70% of terrestrial vertebrate species, and 83% of all insects!

MEE #4: The Triassic-Jurassic event wiped out a number of land and sea creatures, and has been blamed on climate-change or unusual volcanic activity.

MEE #5: Perhaps the most famous of all, the Cretaceous-Paleogene event asteroid made sure no four-legged creatures weighing more than 55 pounds survived—say goodbye to dinosaurs!

4. CENOZOIC ERA (65 million years ago to the present): The current era saw continents moving into their current positions, the rise of mammals, and the beginning of a cooling climate period, now reversed by a new, hairless primate species hell-bent on ecocide...

A February 2012 study predicted that in 200 million years time a new continent would be made by Asia and North America colliding over the North Pole: Amasia!

DRY HUMP
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There’s plenty of action to be found on the planet’s surface:

1. Earth’s ground is gradually being broken down into smaller pieces by the atmosphere, in a phenomenon called “weathering” (which explains the little evidence of asteroid and meteor impacts).

2. Other than meteor impacts and weathering, two other mechanisms shape the Earth’s surface: volcanic activity and orogeny (mountain-making earthquakes)!

3. Our rocky surface gets recycled by volcanoes, which spits it out as magma. When magma cools down, it dries, hardens, and crackles, creating rocks which either get sucked down (by earthquakes) or pushed down (by a new layer of rocks from above), to be molten again around the planet’s core.

4. As far as volcanoes go, on a small island in the Tyrrhenian Sea, off the north coast of Sicily, Italy, Mount Stromboli (which gives the island its name) has been continuously erupting since the time of Jesus!

5. The highest land point on Earth is Mount Everest (29,029 ft) in the Himalayas, while the I960 Valdivia (Chile) earthquake remains the highest in magnitude ever recorded (9.4—9.6 Richter Scale).

6. The largest and oldest living organism on land is an Armillaria mushroom fungus. “Humongous Fungus” covers 2,385 acres of Malheur National Forest in Oregon, and is estimated to be around 8,650 years old!

NEED A FLOWER FOR THAT VASE?
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Among Earth’s many weathering cracks (which include gorges, valleys, fissures, faults, trenches, and fumaroles) canyons caused by a river cutting deep between cliffs or mountains are by far the most magnificent.

Yarlung Tsangpo Grand Canyon: The world’s deepest (19,714 ft) and longest (313.5 mi) canyon is located in Tibet, China.

Capertee Valley: It measures 279 miles and while not cutting very deep (it’s a “young” one in geological time), it’s 18.6 miles wide, so it is considered the world’s second largest canyon.

Cotahuasi Canyon: Carved between two Peruvian mountain ranges, Coropuna and Solimana, this is the second deepest canyon in the world at 11,004 feet.

Colca Canyon: Also located in Peru, this canyon runs deep at 10,730 feet, for over 62 miles.

Grand Canyon: Arguably the most famous canyon in the world, it stretches for 277 miles and its depth is about 5,900 feet.

Kali Gandaki Gorge: At an 8,270 feet floor elevation, this old Nepalese canyon is considered one of the world’s deepest.

Blyde River Canyon: With a maximum depth of 4,500 feet, this gorge splits through 16 miles of South African lush wilderness.

Tara River Canyon: The deepest in Europe; the depth of this Montenegro canyon is about 4,265 feet, and it is almost 50 miles long.

Fish River Canyon: This Namibian wonder cuts 1,804 feet deep through almost 100 miles, while stretching 16.7 miles wide in some places.

Charyn Canyon: While the length (95.6 mi) and depth (984.2 ft) of this Kazakh gorge may seem somewhat modest, it is considered the most beautiful on Earth.

Valles Marineris: The widest known canyon (the room between its walls would span the width of the entire continental United States), and running 10 times deeper that the Grand Canyon, this unique rift is located ... on Mars!

BONUS FACTS!
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• One pound of peanut butter may contain up to 150 bug fragments and five rat hairs.

• The first silver dollar coin was minted 500 years ago in the Czech town of Jáchymov, which now only accepts Czech koruna as currency.

• The oldest “yo’ mama” joke on record dates back to ancient Babylon, over 5,000 years ago!

RISE ABOVE

[image: images]

Earth’s own acne, mountains, are looked upon by some as something worth climbing—and littering—mercilessly, while others have seen it fit to classify them from a safe distance.

TYPE:

Dome: Flat, their slope gradually merges with the lowlands (think the South Dakota Black Hills).

Fault-block: Caused by faults in the crust which uplift blocks along linear fracture zones (think Sierra Nevada).

Fold: Formed by tectonic plates collision (think the Appalachians).

Volcanic: Actual volcanoes (think Mount Fuji in Japan) or made by volcanic residue (like Wyoming’s Devil’s Tower).

STRUCTURE:

Base: The lowest flat point from which they rise.

Foothills: After the base, this is where plants and trees still manage to grow.

Alpine zone: Where the treeline ends and hardly anything grows.

Summit: The mountaintop or peak.

LENGTH:

Andes (South America): World’s longest mountain range at 5,500 miles.

Rockies (North America): World’s second longest mountain range at 3,000 miles.

Himalayas (Asia): World’s third longest mountain range at 2,400 miles.

Eastern Highlands (Australia) and Transantarctic Mountains (Antarctica): World’s fourth longest mountain ranges at 3,000 miles each.

HEIGHT:

Everest (Himalayas): Highest mountain on Earth (29,000 ft).

Aconcagua (Andes): Second highest mountain at a nifty 22,800 feet.

Mount McKinley (Alaska Range): Third highest peak at 20,300 feet high.

Kilimanjaro (Eastern Rift): Fourth highest volcano mountain at 19,300 feet.

Olympus Mons: Earth tallest elevations pale against this 72,000 feet volcano located on Mars!

BONUS FACTS!
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• Though it may be considered a felony if done to a native species, contrary to popular belief, cutting a cactus in Arizona will not land anyone in jail.

• Vatican City ATM machines have Latin as one of their language options.

• As Assistant Secretary of the Navy, Franklin Delano Roosevelt (1882-1945) created and oversaw “Section A,” an undercover unit dedicated to investigating and persecuting homosexuals at Newport’s Naval Base.

BOOM SHAKALAKA BOOM!
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Mankind has a strong love-hate relationship with volcanoes. On one hand, at their best these magma-spitting ruptures on Earth’s crust give a great show, inspiring great disaster films. On the other, while we could outwalk certain types of lava flow, others would incinerate us in a split second. At their worst, not even Usain Bolt (b.1986) could outrun the steaming avalanche of hot ash and gas known as pyroclastic flow!

Huaynaputina: In the year 1600, this Peruvian volcano starred the largest historical eruption in South America, which was heard all the way to Lima, and caused disruptive effects all over the Earth, including floods, cold waves, and famines in places as far as Russia.

Mount Tambora: This still active Indonesian volcano had the biggest eruption ever recorded. In 1815, it shot approximately 18,000,000,000 tons of lava, killing 71,000 people instantly, and many more afterwards by causing a global climate and agricultural disaster known as “The Year Without a Summer.”

Krakatoa: Another Indonesian Kaiju monster, its cataclysmic 1883 eruption followed by a series of smaller ones completely obliterated the island it sat on, and generated a tsunami which killed 34,000 people. The Arabian Peninsula, 7,000 miles away, also registered the increase in wave heights! New eruptions in December 1927 produced the Anak Krakatau (“Child of Krakatoa”) volcano, currently active at the center of the caldera produced by the 1883 eruption.

Santa Maria: A very violent 1902 eruption broke the 500 year old slumber of this Guatemalan volcano, its pyroclastic flow claiming the lives of at least 5,000 people.

Novarupta: This “newly formed” (the meaning of its name) Alaskan volcano was built in 1912, during the largest recorded eruption of the twentieth century, which shot 30 times the volume of magma of the 1980 eruption of Mount St. Helens. Fortunately, despite its magnitude, no direct deaths were caused by this eruption.

Mount Pinatubo: The 1991 explosion of Mount Pinatubo in the Philippines was so mean, it sent a twelve mile high ash column into the atmosphere, collapsing the mount’s summit in the process, damaging at least 16 commercial aircraft, and killing more than 847 people in its wake, which coincided with the arrival of Typhoon Yunya! It reduced the amount of sunlight reaching the planet by an estimated 10%, and is thought to have played a part in the 1993 “Storm of the Century.”

Mount St. Helens: Rather than a single eruption, it started out as a series of earthquakes and phreatic explosions (steam blasts caused by magma heating groundwater), followed by a massive landslide and a supersonic, superheated lateral pyroclastic blast! While smaller in scale (compared to previously mentioned eruptions), this volcanic event was the most disastrous ever recorded in the continental US, its ash column rising 80,000 feet into the atmosphere, subsequently blanketing eleven states and two Canadian provinces, and killing 57 people.

BONUS FACT!
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• Gerald Ford (1913-2006) turned down a Green Bay Packers contract to study law instead. He did generally well for himself, becoming America’s thirty-eighth president in 1974.

HITTING CLOSE TO HOME
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According to the 2018 Update of the U.S. Geological Survey National Volcanic Threat Assessment, of the 161 active American volcanoes listed, 18 were designated a “very high threat.”

1. Mount Kilauea, Hawaii.

2. Mount St. Helens, Washington.

3. Mount Rainier, Washington.

4. Redoubt Volcano, Alaska.

5. Mount Shasta, California.

6. Mount Hood, Oregon.

7. Three Sisters, Oregon.

8. Akutan Island, Alaska.

9. Makushin Volcano, Alaska.

10. Mount Spurr, Alaska.

11. Lassen volcanic center, California.

12. Augustine Volcano, Alaska.

13. Newberry Volcano, Oregon.

14. Mount Baker, Washington.

15. Glacier Peak, Washington.

16. Mauna Loa, Hawaii.

17. Crater Lake, Oregon.

18. Long Valley Caldera, California.

Yellowstone National Park actually sits in the caldera of a gigantic super-volcano! In 2013 scientists reported a huge magma-filled chamber bubbling underneath it!

DEEPEST DEPRESSIONS
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Not all of Earth’s surface manages to rise above itself, and no amount of psychotherapy will make the following feel any better!

Dead Sea: Considered to be the Earth’s lowest point on land at 997 feet deep, it is also one of the world’s saltiest bodies of water.

Trupan: The second lowest depression on the planet (505 feet deep), it is also the hottest and driest area in China.

Qattara: Located in the Western Desert of Egypt, it lies below sea level at 436 feet deep, covered with salt pans, sand dunes, and salt marshes.

Karagiye Trench: At 433 feet below sea level, it is the lowest point in Kazakhstan and all of Central Asia.

Danakil: A 383 feet deep geological depression, resulting from the presence of three tectonic plates in the Horn of Africa.

Death Valley: It’s floor is the second lowest depression in the Western world at 282 feet.

Salton Sink: The lowest point within a basin in Colorado’s Sonora Desert lies at a 235 feet.

Byrd Glacier: While covered in ice, this 9,120-foot-deep Antarctic glacier valley extends 85 miles long, and 15 miles wide!

CAN I BORROW A FEELING?
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People love rocks, be that for collecting, painting, throwing, or studying them, but minerals are dull enough not to care what we do with them. They know we will all eventually be turned to dust.

SIZE & GRAIN:

Colloid: Smallest rock in size and grain at 0.0001 inches.

Clay: Second smallest at 0.0002 inches.

Silt: From coarse to very fine, at 0.0039 inches.

Sand: From coarse to very fine, at 0.062 inches.

Gravel: From 0.75 to 1.5 inches big.

Pebble: 1.5 to 2.5 inches big.

Cobblestone: 2.5 to 10 inches big.

Boulder: Ten inches and bigger.

TYPE:

Magma: Molten rock.

Igneous: Formed from molten magma, may be considered extrusive (volcano-ejected magma) or intrusive (cooled down magma).

Sedimentary: Formed on earth’s surface by accumulation and cementation.

Metamorphic: The result of subjecting igneous or sedimentary rocks to enough heat or pressure to change its mineral type or form.

AGE:

Alluvium: Loose and eroded sediment.

Limestone: These are often composed of fragments of marine organisms.

Sandstone: The most resistant to weathering processes, they are composed mainly of silicate particles.

Conglomerate: Coarse-grained rocks made of a substantial fraction of rounded to gravel-size rock fragments, often cemented by calcium carbonate, iron oxide, silica, or hardened clay.

Metamorphic (again?): Rocks which saw their chemical components and crystal structures change without melting (the rock remains a solid), through heat and pressure alone. They are among the oldest on Earth!

In 2019, NASA reported the discovery of the oldest known Earth rock—on the Moon! Nicknamed “Big Bertha,” it had been brought back decades ago by the Apollo 14 mission. Containing quartz, feldspar, and zircon, all common on the Earth but highly uncommon on the Moon, it was carbon-dated to be 4 billion years old.

BONUS FACTS!
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• The two main charges Joan of Arc was sentenced to be burned at the stake for were having visions, and wearing soldier’s clothing.

• An estimated 2,000 serial killers currently roam the United States, looking for their next victim!

• Wild boars actually wash their food clean in water streams before eating it!

FRAGGLE ROCK
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Friedrich Mohs (1773-1839) spent his life classifying rocks by their resistance to, well, scratching. It’s a list too odd not to share here—wonder what the guy’s nails looked like!

1. Scratched by fingernail:

1.1. Talc

1.2. Rocksalt

2. Scratched by red penny:

2.1. Calcite

3. Scratched by knife:

3.1. Apatite

3.2. Fluorite

4. Scratched by steel needle:

4.1. Orthoclase feldspar

5. Scratched by streak plate (hard, unglazed porcelain):

5.1 Quartz

6. Scratch-resistant:

6.1. Topaz

6.2. Corundum

6.3. Diamond

SHAKE YOUR BOOTY
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Volcanoes are not the only weapon the planet uses to shake us off its back like fleas. An average 20,000 noticeable earthquakes strike without warning, all year round, at any time, day or night, anywhere in the world, killing an average of8,000 people a year.

1. Don’t fret! Only 70 to 75 major (7.0 and up on the Richter magnitude scale) earthquakes hit populated areas each year (most occur in uninhabited land, or under the ocean floor).

2. Eighty percent of all the planet’s earthquakes take place along the Pacific Ocean’s “Ring of Fire” (also home to 75% of the world’s volcanoes).

3. All 50 US states are vulnerable to earthquakes, with California and Alaska being hit by the largest and most damaging ones—the largest US earthquake on record was a 9.2 magnitude one that struck in Alaska in 1964.

4. The largest earthquake ever was a 9.5 magnitude event which hit Valdivia, Chile, on May 22, I960, sending seismic waves around the entire planet for many days, and causing a destructive tsunami that hit Hawaii, Japan, the Philippines, eastern New Zealand, southeast Australia, and the Aleutian Islands!

5. The 2004 undersea Indian Ocean earthquake lasted ten minutes and generated a gigantic tsunami which wiped out 227,898 people in 14 countries. After the Chilean and Alaskan earthquakes, at 9.1 magnitude it is the third largest ever recorded.

6. On February 27, 2010, another huge 8.8 Chilean earthquake (actually several quakes combined in line throughout the territory) shortened Earth’s day and slightly changed the planet’s axis!

7. The 9.0 magnitude Tohoku earthquake and ensuing tsunami in 2011 caused the Fukushima Daiichi Nuclear Power Plant nuclear disaster, and is considered the world’s fourth strongest.

8. From 1811 to 1821, a series of earthquakes (three of which were above 8.0 in Richter magnitude) hit Missouri for three months, from 1811 to 1812, and were felt all over the Eastern Seaboard.

9. The 6.9 magnitude 1995 Kobe (Japan) earthquake killed 6, 434 people, left 300,000 homeless, and leveled over 100,000 buildings, all in approximately 20 seconds!

10. The 2010 Haiti earthquake (7.0 magnitude), wiped out 160,000 people, and collapsed 280,000 buildings in less than 30 seconds.

11. Parkfield, California, the most closely observed earthquake zone in the world, lies along the San Andreas Fault, and has a bridge over two tectonic plates.

12. Moonquakes were first registered by seismometers placed by the Apollo 12, 14, 15, and 16 missions, which were switched off in 1977.

13. Marsquakes on the other hand are very rare (one every million years or so), with the first, very faint one, being measured by NASA on April 6, 2019.

WATER CLOSET
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Paraphrasing Ambrose Bierce (1842 - c.1914), water fills about two-thirds of a world seemingly made for humanity ... a species with no gills. Maybe that’s why we have only explored 5% of it all.

1. While initially closeted within the planet, water was brought to the surface by volcanic activity.

2. Of the water currently covering 70% of Earth’s surface, only 3% is fresh, while 97% is salted. Of that 3%, over 2% is frozen in ice sheets and glaciers, meaning we may actually get to drink less than 1% of all water on the planet (hence its enormous importance).

3. Seventy percent of all fresh water and 90% of all ice on Earth lie in Antarctica, while the Pacific Ocean basin contains 50% of all free (liquid) water on Earth.

4. The ocean is where life first developed, and currently still contains more living organisms than rainforests, and also its largest living structures—coral reefs.

5. The longest mountain range on Earth is underwater, stretching for 80,000 km around the world and is completely volcanic.

6. The deepest place on Earth is the Challenger Deep in the Mariana Trench, seven miles below the surface of the ocean. Only three people have ever been there!

7. Oceans hold nearly 20 million tons of—very diluted—gold, while enough undissolved gold sits on the sea floor to put 15-20 US dollars in every pocket on Earth if ever extracted (and equally distributed)!

While technically dead as a doornail, iron-manganese rocks do grow by slowly collecting chemical elements from seawater. 200 billion tons of these rocks litter the world’s oceans steadily growing at a rate of 0.04 inches every million years so, unlike human beings, they do not pose any immediate danger to life on Earth.

BONUS FACTS!
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• Johnny Appleseed (1774-1845) did plant apple trees, but rather than feeding people, they were meant for cider-making!

• Sphenopalatine ganglioneuralgia is the scientific term for “brain freeze.”

• In 2001, an eight-year-old boy got a three day suspension from school for pointing a breaded chicken finger at his teacher and uttering “Pow-Pow-Pow!”

• Yamaguchi Tsutomu (1916-2010) survived the atomic bombings of both Hiroshima and Nagasaki!

• The world’s largest furnace is a solar-powered marvel built in France in 1970, which burns at an amazing 6,000°F.

WATER MATTRESS
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OK, so we know it exists all over the universe, as is does (abundantly so!) on Earth, but what is water exactly? It turns out there is no simple answer.

1. It is the second most common molecule of the cosmos, after hydrogen (H2).

2. It is usually made of two hydrogen atoms and one oxygen atom, but a 1995 neutron scattering experiment found some had 1.5 hydrogen atoms per oxygen atom!

3. It should be a gas at room temperature like other similar
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MESSAGE IN A BOTTLE









THE ICEMAN COMETH










BREAK THE ICE










ICE ICE BABY
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VANILLA ICE
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COOL AS ICE
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AIRHEADS
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AIR QUALITY INDEX
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AIR SUPPLY
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IT’S MY AEROPLANE
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HOLE IN THE SKY
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UNDER PRESSURE
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AGAINST THE WIND













LET THE WIND BLOW









BLOWIN’ IN THE WIND








WIND OF CHANGE











GONE WITH THE WIND
















BONUS FACTS!





THE FAST AND THE FURIOUS
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ROCK YOU LIKE A HURRICANE
























IT’S THE END OF THE WORLD AS WE KNOW IT
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