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…And Morning Followed…And Morning Followed
“Then light dawned anew with       

the formation of the first stars.
Each star is a nuclear furnace       

where matter is coaxed into releasing 
a little of the energy it inherited     

from the primordial fireball.”
Timothy Ferris
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Mass of 4 H atoms

4 x (1.007940 amu) =  4.031760 amu

Mass of 1 He atom - 4.002602 amu

Difference (loss) =  0.029158 amu
=  0.7 % of H
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E = mc2E = mc2 Energy!Energy!
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Convert 1 kg of H to He:

0.7% ( = 7 grams) becomes energy
by E = mc2,

(0.007 kg)x(3.0 x 108 m/s)2 = 630 trillion joules
= 175 million kWhr
= 175 GWhr

US Annual Electrical Use = 3700 GWhr

Convert 1 kg of H to He:
0.7% ( = 7 grams) becomes energy
by E = mc2,

(0.007 kg)x(3.0 x 108 m/s)2 = 630 trillion joules
= 175 million kWhr
= 175 GWhr

US Annual Electrical Use = 3700 GWhr

Converting 22 kg of H to He would 
power the entire US for one year!
Converting 22 kg of H to He would 
power the entire US for one year!



Products Of Stellar FusionProducts Of Stellar Fusion

Early universe was            
75% H, 25% He

Early universe was            
75% H, 25% He

All other elements 
are the products 

of stars!

All other elements 
are the products 

of stars!



Substance Of LifeSubstance Of Life
Life requires H, C, O, & N

All elements of life came from stars 
that lived AND DIED before the sun 
formed.
Sun is a 2nd or 3rd generation star 
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“… Bathe yourself in 
the ocean of matter; 
plunge into it where 
it is deepest and 
most violent; struggle 
in its currents and 
drink of its waters.  

“For it cradled you long 
ago in your preconscious 
existence; and it is that 
ocean that will raise you 
up to God.”

Teilhard de Chardin
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“For the LORD your God is bringing 
you into a good land, a land with 
flowing streams… a land whose stones 
are iron and from whose hills you may 
mine copper. You shall eat your fill 
and bless the LORD your God for the 
good land that he has given you.”

Deuteronomy 8:7,9,10
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Created by human toil …
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"Our scientific knowledge of the physical 
evolution of the universe, and our very 
limited knowledge of the origin of humans 
within it, might provide an opportunity to 
enrich our relationship to God as creator, if 
only we get loose of our idolatries.“

Dr. George Coyne, S. J., Director
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Behind the junk ...

Within the junk …
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Seen as evil …Seen as evil …

“Our intellectual journals are full of 
gloomy tracts that depict a society 
debased by technology.  Our health 
is being ruined, … , our landscape 
despoiled, and our social institutions 
laid waste”

Samuel Florman
Blaming Technology
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“Atomism, or the machine model, 
reduces all living things to their 
most basic chemical compounds, so 
that we and all other organisms are 
“nothing but” the chemicals in our 
bodies.”

Sallie McFague
The Body of God
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… “Imagine God as the living awareness 
in the space between the atoms … Is 
God immanent or transcendent, 
internal or external, composed or 
compassionate?  Like the question of 
whether the atom is a wave or a 
particle, the answer is: yes.”

Tom Mahon
The Spirit in Technology
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categories, force us to go ever 
further and further in our pursuit of 
truth.
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“Blessed be you, universal matter, 
immeasurable time, boundless ether, 
triple abyss of stars and atoms and 
generations: you who by overflowing 
and dissolving our narrow standards 
of measurement reveal to us the 
dimensions of God.
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matter: you who, interposed between 
our minds and the world of essences, 
cause us to languish with the desire 
to pierce through the seamless veil 
of phenomena.”

Teilhard de Chardin
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THE WORLD is charged with the grandeur of God.

It will flame out, like shining from shook foil;
It gathers to a greatness, like the ooze of oil

Crushed. Why do men then now not reck his rod?
Generations have trod, have trod, have trod;

And all is seared with trade; bleared, smeared 
with toil;

And wears man’s smudge and shares man’s smell: 
the soil

Is bare now, nor can foot feel, being shod.
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And for all this, nature is never spent;

There lives the dearest freshness deep down 
things;

And though the last lights off the black West went
Oh, morning, at the brown brink eastward, 

springs—
Because the Holy Ghost over the bent

World broods with warm breast and with ah! 
bright wings.

Gerard Manley Hopkins
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