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Nuclear Fusion
Not Only Has It Been Possible for the Sun To Have Been Radiating Energy for the Last Five Billion 
Years or So but It Will Continue To Radiate Energy in the Present Fashion for At Least Five Billion 
Years into the Future Even so the Sheer Quantity of What Is Going On in the Sun Is Staggering in 
Earthly Terms in the Sun 650 Million Tons of Hydrogen Are Converted into Helium every Second and 
the Process each Second Sees the Disappearance of Four Million Six Hundred Thousand Tons of 
Mass Thermonuclear Bombs Could Thermonuclear Reactions Be Made To Take Place on Earth the 
Conditions That Exist in the Center of the Sun
So the Sheer Quantity of What Is Going On in the Sun Is Staggering in Earthly Terms in the Sun 650 
Million Tons of Hydrogen Are Converted into Helium every Second and the Process each Second 
Sees the Disappearance of Four Million Six Hundred Thousand Tons of Mass Thermonuclear Bombs 
Could Thermonuclear Reactions Be Made To Take Place on Earth the Conditions That Exist in the 
Center of the Sun Would Be Extremely Difficult To Duplicate on the Earth so There Was a Natural 
Search for any of Nuclear Fusion That Would Produce Similar Energies to those Going On in the Sun
And the Process each Second Sees the Disappearance of Four Million Six Hundred Thousand Tons 
of Mass Thermonuclear Bombs Could Thermonuclear Reactions Be Made To Take Place on Earth 
the Conditions That Exist in the Center of the Sun Would Be Extremely Difficult To Duplicate on the 
Earth so There Was a Natural Search for any of Nuclear Fusion That Would Produce Similar Energies 
to those Going On in the Sun but Which Would Be Easier To Bring About There Are Three Hydrogen 
Isotopes Known To Exist Ordinary Hydrogen Is Almost Entirely Hydrogen One with a Nucleus Made 
Up of a Single Proton



3 Only One Atom out of every 6 , 000 Hydrogen Atoms Is Hydrogen Too but that Is Enough There 
Exists a Vast Ocean on Earth That Is Made Up Almost Entirely of Water Molecules and in each Water 
Molecule Two Hydrogen Atoms Are Present Even if Only 1 in 6 , 000 of these Hydrogen Atoms Is 
Deuterium That Still Means There Are About 35 , 000 Billion Ton of Deuterium in the Ocean What's 
More It Isn't Necessary To Dig for that Deuterium or To Drill for It if Ocean Water Is Allowed To Run 
through Separation Plants the Deuterium Can Be Extracted without Very Much Trouble in Fact for the 
Energy You Could Get out of It Deuterium
The Soviet Union Had Exploded One of Its Own and in Time Thermonuclear Bombs Thousands 
of Times As Powerful as the First Fission Bomb over Hiroshima Were Built and Exploded all 
Thermonuclear Bombs Have Been Exploded Only for Test Purposes Even Testing Seems To Be 
Dangerous However At Least if It Is Carried On in the Open Atmosphere the Radioactivity Liberated 
Spreads over the World and May Do Slow but Cumulative Damage Controlled Fusion However 
Effective a Fusion Bomb May Be in Liberating Vast Quantities of Energy It Is Not What One Has 
in Mind When Speaking of a Fusion Power Station the Energy of a Fusion Bomb Is Released All at 
Once and It's Only Function Is that of Utter Destruction
The Radioactivity Liberated Spreads over the World and May Do Slow but Cumulative Damage 
Controlled Fusion However Effective a Fusion Bomb May Be in Liberating Vast Quantities of Energy 
It Is Not What One Has in Mind When Speaking of a Fusion Power Station the Energy of a Fusion 
Bomb Is Released All at Once and It's Only Function Is that of Utter Destruction What Is Wanted 
Is the Production of Fusion Energy at a Low and Steady Rate a Rate That Is under the Control of 
Human Operators the Sun for Instance Is a Vast Fusion Furnace Eight Hundred Sixty Six Thousand 
Miles across but It Is a Controlled One Even though that Control Is Exerted by the Impersonal Laws 
of Nature It Releases Energy at a Very Steady
The Sun for Instance Is a Vast Fusion Furnace Eight Hundred Sixty Six Thousand Miles across but It 
Is a Controlled One Even though that Control Is Exerted by the Impersonal Laws of Nature It Releases 
Energy at a Very Steady and Very Slow Rate the Rate Is Not Slow in Human Terms of Course but 
Stars Sometimes Do Release Their Energy in a Much More Cataclysmic Fashion the Result Is a 
Supernova in Which for a Short Time a Single Star Will Increase Its Radiation As Much as a Trillion 
Times Its Normal Level the Sun or any Star Going at Its Normal Rate Is Controlled and Steady in Its 
Output because of the Advantage of Huge Mass an Enormous Mass Composed Mainly of Hydrogen 
Compresses
15 Million Degrees Physicists Would Have To Raise Their Sights to beyond the Billion Degree Mark 
this Would Make It Seem Almost Essential To Use Hydrogen 3 in One Fashion or another Even if It 
Can't Be Prepared in Quantity To Begin with It Might Be Formed by Neutron Bombardment of Lithium 
with the Neutrons Being Formed by the Fusion Reaction in this Way You Would Start with Lithium and 
Hydrogen 2 plus a Little Hydrogen 3 the Hydrogen 3 Is Formed As Fast as It Is Used Up although in 
the End Hydrogen Is Converted to Helium in a Controlled Fusion Reaction as in the Sun
The Individual Steps in the Reaction under Human Control Are Quite Different from those in the Sun 
Still Even the Temperatures Required for Hydrogen 3 Represent an Enormous Problem Particularly 
since the Temperature Must Not Only Be Reached but Must Be Held for a Period of Time You Can 
Pass a Piece of Paper Rapidly through a Candle Flame without Igniting It It Must Be Held in the 
Flame for a Short Period To Give It a Chance To Heat and Ignite the English Physicist John David 
Lawson Born 1923 Worked Out the Requirements in 1957 the Time Depended on the Density of the 
Gas the Denser the Gas the Shorter the Period over Which the Temperature Had To Be Maintained
3 a Russian Abbreviation for Their Phrase for Electric Magnetic To Keep a Supply of Hydrogen to a 
Millionth As Dense as Air in Place while Heating It to Tens of Millions of Degrees for a Hundredths of 
a Second a Little Denser a Little Hotter a Little Longer and Controlled Fusion Might Become Possible 
beyond Fusion Antimatter Is There Anything That Lies beyond Fusion When Hydrogen Undergoes 
Fusion End Becomes Helium Only 0 7 % of the Original Mass of the Hydrogen Is Converted to Energy 
Is It Possible To Take a Quantity of Mass
Under some Circumstances in 1928 the English Physicist Paul Adrian Maurice Dirac Born 1902 
Presented a Treatment of the Electrons Properties That Made It Appear as though There Ought Also 
To Exist a Particle Exactly like the Electron in every Respect except that It Would Be Opposite in 
Charge It Would Carry a Positive Electric Charge Exactly As Large as the Electrons Negative One if 
the Electron Is a Particle this Suggested Positively Charged Twin Would Be an Anti Particle the Prefix 
Comes from a Greek Word Meaning opposite the Proton Is Not the Electrons Antiparticle although a 
Proton Carries the Necessary Positive Charge That Is Exactly As Large as the Negative Charge of 
the Electron the Proton Has a Much Larger Mass than the Electron
Positron



Then They Collided and since They Were opposite each Cancelled the Other the Process Whereby 
an Electron and a Positron Met and Canceled Is Called Mutual Annihilation Not Everything Was Gone 
though the Mass in Disappearing Was Converted into the Equivalent Amount of Energy Which Made 
Its Appearance in the Form of One or More Gamma Rays It Works the Other Way to a Gamma Ray of 
Sufficient Energy Can Be Transformed into an Electron and a Positron this Phenomenon Called Pair 
Production Was Observed As Early as 1930 but Was Only Properly Understood after the Discovery 
of the Positron of Course the Mass of Electrons
Energy Can Be Transformed into an Electron and a Positron this Phenomenon Called Pair Production 
Was Observed As Early as 1930 but Was Only Properly Understood after the Discovery of the 
Positron of Course the Mass of Electrons and Positrons Is Very Small and the Amount of Energy 
Released per Electron Is Not Enormous Lehigh Still Dirac's Original Theory of Anti Particles Was Not 
Confined to Electrons by His Theory any Particle Ought To Have some Corresponding Antiparticle 
Corresponding to the Proton for Instance There Ought To Be an Antiproton
That if Antiparticles Existed by Themselves without the Interfering Presence of Ordinary Particles 
They Could Form Antimatter Which Would Be Precisely Identical with Ordinary Matter in every Way 
except for the Fact that Electric Charges and Magnetic Fields Would Be Turned Around if Antimatter 
Were Available to Us and if We Could Control the Manner in Which It United with Matter We Would 
Have a Source of Energy Much Greater and Perhaps Simpler To Produce than Would Be Involved in 
Hydrogen Fusion
Which Would Be Precisely Identical with Ordinary Matter in every Way except for the Fact that Electric 
Charges and Magnetic Fields Would Be Turned Around if Antimatter Were Available to Us and if We 
Could Control the Manner in Which It United with Matter We Would Have a Source of Energy Much 
Greater and Perhaps Simpler To Produce than Would Be Involved in Hydrogen Fusion To Be Sure 
There Is no Antimatter on Earth except for the Sub Microscope Amounts That Are Formed by the 
Input of Tremendous Energies nor Does Anyone Know of any Conceivable Way of Forming Antimatter 
at Less Energy than that Produced by Mutual Annihilation
In Equal Quantities Yet on Earth and We Can Be Quite Certain in the Rest of the Solar System 
and Even Very Likely in the Rest of the Galaxy Protons Neutrons and Electrons Are Common while 
Antiprotons Antineutrons and Positrons Are Exceedingly Rare Could It Be that When the Universe 
Was First Formed There Were Indeed Equal Quantities of Particles and Antiparticles but that They 
Were Somehow Segregated Perhaps into Galaxies and Anti Galaxies if so There Might Occasionally 
Be Collisions of a Galaxy and an Anti Galaxy with the Evolution of Vast Quantities of Energy as 
Mutual Annihilation on a Cosmic Scale Takes Place There Are in Fact Places in the Heavens Where 
Radiation Is Unusually High in Quantity
We Quite Sure Now that Nuclear Energy Brings Us to the End and that There Is Not a Form of Energy 
More Subtle Still and Greater in 1962 for Instance Certain Puzzling Objects Called Quasars Were 
Discovered Far Out in Space a Billion Light Years or More Away from Us each One Shines from 
10 to 100 Times As Brilliantly as an Entire Ordinary Galaxy Does and yet Maybe no More than a 
Hundred Thousandth As Wide as a Galaxy this Is Something like Finding an Object 10 Miles across 
that Delivers As Much Total Light as 100 Suns It Is Very Hard To Understand Where All that Energy 
Comes from and Why It Should Be So Concentrated
This Is Something like Finding an Object 10 Miles across that Delivers As Much Total Light as 100 
Suns It Is Very Hard To Understand Where All that Energy Comes from and Why It Should Be So 
Concentrated into So Tiny a Volume Astronomers Have Tried To Explain It in Terms of the Four 
Interactions Now Known but Is It Possible that There Is a Fifth Greater than any of the Four if so It Is 
Not Impossible that Eventually Man's Restless Brain May Come To Understand and Even Utilize It 
End of Section Six Recording by Blaine Aidan Mccoy Riverside California March 2019 End of Worlds 
within Worlds the Story of Nuclear Energy by Isaac Asimov Remember To Subscribe and Click the 
Bell Icon To Receive Notifications from Greatest Audio
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