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Going through timeline

Back in the earliest times, it is hard to name, but

I put magic up there. Human beings were not [§tupid
than, they were sophisticated..sgphlstlcated systems
of government, ways of telling time, processes,,that
have never been duplicated.

Way you found yourself in being in those times you
had mystery and awe around you. The jungle, the desert,
the lightness, the darkness. You were clear that you
might walk out of the hut, the cave and walk into

the desert, the jungle and you might never come back.
You had to build some kind of mechanism to deal with
that power you could not explain. You looked to the
stars, you looked to the trees, after a while there
was a body of information. That was carried down from
generation to generation. Ytsfiyi Traditions that
say you do it this way, you bury your dead after so
many hours, you bury them in a certain way.

Picture of universe under a crystal dome. Human
under glags. Very fragile, little holes in 1it.

Rain, had to go somewhere, pot down below.

If rain goes down here, how get back to heaven.

Much the same concern for the microcosm. How foretell
the future? Mayabe if open the belly of sheep and.
study entrails. Be particulare where put this
particular house so don't disturb the dragon.
Sacrificed members of my community to pacify, feed, or

)
ondS

take care of the spirit. Some way to control the spirit.

Now, I don't know about your, but I ndt keft that
universe. Find this is true when I get close to
machinery. I have special relationship with TBH
copier. Do research, best time to go is 2 A.M. in
the morning. Treat it very nicely, bow to it. I've
never been rude to copier. Never sworn at it. (Its

When you go out to your do you have aritual
for your car? Kick tires, How saart it.

That kind of sense of your universe and control of it
is still present.
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fiad several theories, one about motion, was that an
arrow doesn't really fly. What it does, like a big,
little book...lots of little frames in it, and you
draw the arrows, and it happens in jumps.

One of his gifts was and classifying tings.
Before that in society and still in some societies today
(rarely now) people had no way of ordering things.

Each tree you met had its own name. This tree was,,,

and this one, and this one. Every tree had specific

name. This is very helpful when talking about specific
tree, or if you wnat to meet somebody. Can meet someone
at jim tree, but they had no way to talk about tree-ness.
Generalization. Apples are apples because they are apples.
There is apple-néss. They all knew that an apple fell
off a tree. Why did it do that? Well, that's what apples
do. They get old and ripe and they just fall off a

tree. That's being a good apple.

There were substapces. Earthy ones. Watery substances
Airy, Fiery substances. Finally all substances could

be divided into those categories. Except Thinese added
paper. They had certainxurvpéﬁETTT§§? They were supposed
to do certain things. There was levity. (rise, go up
There was gravity .

He did add the concept of force. When a horse was*®
pulling a wagon, he was pulling against something.

He must be wprking against something. Life was a tension
between forces.

Microcosm: Human beings showed up with all kinds of
little bottles and things inside them. One might be

fiery. ® Urination, upside down bottle. These propensities
goin on inside a person.

Look at(gacrocosm.\pick what was perfect form at that
time. Circee. ad way to get the stars and the

sun. One woodcut still around when Newton was alive.
showed two little handles on it, with angel on each
side.Crank like an old phonograph. Crank, so things
move, becuz they knew the sun did not always set

in emactly same place. Six planets and the sun,

Just like clockwork, the good old wheel of fate.

Good times and bad times. life went an and on. . '

2000 years later, Found I haven't left that? How
many saw the §ugri§e? sunset. How should talk about
€ today. Do you talk about someone bing down to
earth, fiery temper, watering down an idea,
How about being light-headed?Seventh heaven. Cloud nine.

And it works. People sailed across The seas, the Mediterranean,
fhey invented many things. ?ﬁlﬂk ot Emh)
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T1473(CPERNICUS born in Poland. Looked at the paths of the
seven planets, and the sun. They were so complicated.
(sptrograms) He asked the impertinent question.

Vﬁh ams, Why does this have to be so complicated. Goes on day
36 u)mg {caked

after day, does not make sense to be so complicated.
Maybe I'm looking at it from the wrong place, T'm
standing here in the center,looking at the heavens.
t.cok.ok 4kbnﬁ Maybe .if I get off the center stage and go up in the
wnuﬁa place . bilcon%. I'll see that it is different. He discovered
Bew different world. He put the sun in the center.
Copernicus was a very, very, very religious person
He had a problem on his hands. He discovered this when
YC he was 40. Well over @ before wrote it down. Only
saw the book the day or so before he died. He knew
it was going to be upheaval to his whole society.
He knew it was right, but doubt cuz of his religion.

'nSICC\ Knew when it got published it would disturb whole
mefoh{ } worldview. The person in the pulpit, the people in
Wﬂﬁ%a&n the street were committed to the wheel of heaven.

Called book, Revolution of the Heavenly Orvits.
Not clear, he knew about the revolutionaty implication

‘|§KEILEQ\ Born, shortly after his death. He is the|[salesman]in
1564 /the music man. Anything he discovered. He knew how to
market 1t right away. Practical invention that the
galestan  VEnetians hired him for. Ikwas a compass. Called
cReal it a military compass cuz they were worried about
Pr?hvcnﬁor\ wars, etc.

SPQC-\-QC\Q {6083 spectacle maker came from Flanders. Spyglass, being
to see distance, he thot really neat idea. We're
QPEQﬂ&SS merchants of Venice. Step this up and make a better
lens. we can goback on the hill, campanilles, and we
can see the ships coming in. Had discovered that as
a ship comes over the horizon, you see that mast firat.
That information was important to market cost, commerce,
advantage if first, etc. for commerce. It was a hot
jtem. Then one day instead of looking at harbor. He
. turned the spyglass towards the heavens. Wdw, wow
Dpcxrﬂcus was that sensational. Copernicus, was right. If
been he just hawfked this book, Starry Messenger.
Vignt the world would buy it. Got pbblished. 1 Made 2
mistakes.
Naive---if I show people the way it is, they 'll believe.
les: They'll understand, if just look thru my telescop.
iW\lS'\n €3 Second, he got tired, being teacher in university and
._‘ \'( being salesman,he moved back to Florence. About this
At $ ;wv time the Church was concerned about the Propagation
Awmuﬁi (S of Faith. How people be faithful to their religion.
. Faith should-ﬁ%ﬂgﬁgéé'people and Galileo believed that Y&E&{h
b \eﬂ' E}Té'“ffﬁ?h“sﬁould persuade people. Trial, trying to lDSK{ /
\“x Pr&ﬁdhch get Galileo to recant. He saw himself as churchperson, Pro th«
but it was difficult, for he had seen a new world..
. _ He did sort of recant. wrote book where dealt with
ou+¥zbu€§po&ta New Science, life on earth. According to legend.
On the day he died. Newton was born.

‘\’_Y_l_L_'\'h ezuade - =
Woul dnd eneryu loolC
He wos tev 0 woy la. -
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[E?WTONJ& Was a lonely, wild person. He would not be on anyone's
=S list for person to invite to dinner. He never got
married.

He was still in the mariner's world, was concerned with
optics, the way rays of light behave. With Galileo
and Newton began the time of experiemental verification.
He did set up some experimmts. He set up prisms, and

it showed that the rays of sunlight separated.

Most of his work, he would just think up the principle

or theory, or law and then he would work from that.
TY‘.DS" think
of \aw - @AW.) When something was in motion, stay in motion,
¢%? unless something intermene. '
TContrary to Aristotle and things coming to rest)
gACﬂ\CWA It was not observabke. There was not way to prove
J///,,»/‘ it. People would ask, how can you prove it?

I make not hypothesis. Make a 1@ then do the work
undrneath that. If you want to prove it different,
then jou just go ahead and do that.

Xgi§§§§ii}rﬁ40 GRAVITY--The same force that make apples fall, keep

moon 1n orbit, and the planet around the sun.
I can't explain it any better than anyone else. But
Ecu+h‘*heaUﬂ“ I can tell you it moves at 32 feet/ second/second.

e

His gift was that he built these theories that began
to unify whole systems or build one system.
MACROCOS™ Look at thte |m&crocosme)l, like this great system.
Great mahine The great machine. Just cause and effect. A great
machine. A single system. 3

ii%i?i“f Wnat to know what going on down in the microcosm.
same kind of thing. Cause and effect. Great period
of determinism. What happens to people is determined.
()t}tfﬂﬂrWSY‘ Marxism, Freud. YOu have a certain kind of feeling,
it is caused by something. Look for the cause and

anseo\% therefore find the effect.
¢ met o

&)

Buring thés time there was a question whether light
PARICLE wa or (ray. Man named who did the single
AJbu{xa'ﬁﬁifEWVj and double slit experiment. If there was a solid wall,
with a single slit, and the light came through what
you would have on the opposite wail, was this kind
of glowing spot. (circle of light. )
If you had 2 slits. shown light thru two slikts, what
you'd get is a series of light ant dark. Center would
be the brightest and then get darker arounf the edges.

l That proved that there is waves. (Same kind of thing
| _ when you drop a stone in water and you see waves coming

\./‘

out)
royes Still had the question of whether wave or particle.
WAV S Two slits prove that is is wave.
d Also invented ether. ([If it's a wave, it has to have
Tnuente something to wave in. flave to have hair, or water or
Cther something te wave in. So they talked about ether, not

a new concept, been around since Aristotle.

ST
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| MICHAELSON AND MORLEY...in Cleveland, Ohio. Started working on this.
F Were interested in trying to explain the rotation of the
Tﬁf@ﬁ*Cﬁ\ e moon_around the earth.It would be important to figure
e out the speed of light. If there really was this
speed %F ether, as the world turned there is an ehkher breeze. /¢ UJO(\C\
Nghnt - They belleved that back in Aristotle's days also, ~“uynr. -
e}hcrlgfe€lc Can't you feel the wind? Ether is like the condition
or state you're in, like in Tillich, it's all around

. you.

0 VVﬂ+) If this is true, this ether thing, and you make waves
| 1 :

winrh in it. and you go with the diredion that the waves are

going. When you are running or sailing if you go
with the wind you go faster. If you go against the
wind it's harder. It's harder to go up hill.
They set up thses mirrors, it finally didn't
matter how they set it up.With the wind, with the
ether, against the ether, whether they put the

S qui o? H@A¥ mirrors this far apart, or this far apart, the

ghnm:g--- speed of light was always the same.

They said there is not ether. This is shocking.

No d_hc'r 0 What does this do to light as a wave theory.
come This was crisis around the beginning of 1900s..
Mmere word
1900

The other question, besides the wave? Was why do
Whu do #hings things when they get heated up radiate light?
rad ;e\(sy\ You drop a piece of metal in a fire and after a while,
' it glows. People back in Newton's time, had theory
al s \vahnt - and said it always turned in light-—bwlue light first.
@ue_ ao‘h-\ People observed it. Lowerg heat red, and got whiter
at they went on. He sat down and he thought of a readon
rays ydWe¥-don't behave like waves, is because they're not
LLTTLE BUNDLES .. waves. They are little bundles, they can be :
con be quantified. They are discontinuous. -
quantified *

biscow)'\'nuous. The wagy for me to get thinking about discontinuous

, is to think about the population of Chicago. It can
Poputation grow and get bigger and it can get smaller. It has
ch gﬁ&&? to grow in jumps. Population cannot grow byG7 of a

person, it can grow by 12.8 pereent of the people..
"7 Get bigger by one person or 15 people or it can get
\2.8 , sammler it has to do it in little thinks that can be

quantified. Little jumps. Discontinuous is what
the scientist call it.

Ut?nu,au, Word @ANRUM__}as invented or first used. :
SRIORS QUANTUM ,

OUANTUM
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EINSTEIN was sort of a babe in the woods, at this time. He was
b L‘L'GJ'S' hears o8d 26 years old. Some people today would say he had
a learning disblty, found it hard to read as a child.
4;n¥cﬂt¥k . He was a ppatent clerk. He looked at new experiments
Fx’ that came through patent office and deckded which
things should be patented. They say he did not know
about Planck. He was the new kid on_-the-bloek.
\((d onN Think about the story of the Emperor's New. Clothes.
ig . and for years people had been going around and saying

look at mee, look at the fine ether I have. I'm a

-F(ne. ether wave. Motion is absolute.

T'm awave . He just Tooked and said that's silly, You are not
Metan - t's a wave. He cameup with that it was a bundle too,

net absslake and he called it aEHOTON.\

@4{Cﬂ13%l He did not have problem, other people have. Sitting

in armchair, said.
There_is not Ether, Magnetic fields just are--involve
no object nor states of medium.

And there is not concept of absolute motion.

Vvkua\( Vﬁ Now how can the speed of light always be 186,000 mlle_JﬁitcL.
SJ}n C per second regardless of spectator, How can that be?

Maybe the things that we measure it with are wrong?
ajU!&TS They change. They measurers change. That's the theory
%\a}\QCJ he came up with. The things that measure the timé
\ ¢ &%@p(clocks) and the things that measure the spce (measuring
mcﬁfm(sng rods™.....get shorter)
An example of that. There is Barbara A and BarbarA B
ey. Now Barbara B gets on_a space ship and goes up into.
Babaxa A,j e, the heavens. Barbara says I'm worried about you.
J" ‘Nobody has every done this before. I just want to
Balb@fa- be sure that you send a megsage home every 15 minutes.
SO Tell me where you are, now you be sure you do that.
mgvuqﬁlgmm, Sure. Get on this space ship and as it goes faster
and faster. I remember how concerned Barbara A is
and i1 press this little button to let herg know
what's happening to me. As I'm back here I

T e - suddenly realize it is 17 minutes since the last time
22 1vun - - I heard fromher, 22 mins. ....it got as long as two
zdaqﬁ.. days between messages. As the rocket ship is going
faster and faster my time is slowing down. When T
nﬂg me-. ggmﬁ_bank_and_l_m_gnsi_g_cnup1e of years older and !

gounnquup here's Barbara A....o0ld ...Where have_you been , I
0s didn't think that I would live to be# T wouldn't
even sound like that if I could just hook into the
sound system. W'ere....have ....you....been?
I come back and I'm only a couple Of years older.
tonal d bU-C‘\ If I could talked to them down there. my talk would
bu have sounded like Dondld Duck. (very fast, very fast.
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LéEEE?:I If you can just take this piece of chalk and just get it going
fast enuf, the mass will increase and you will have more

E“W\C'z" energy. Just get it propelledfast enough. Skpeed of
= light or beyond. 1If I could take a kilo of coal and
Qyw¢k,. (how much is a kilo of coal?) If could just get it

moving fast enough, it could release the energy to
b k\o heat all of the United States for two months.
2.2 / . .. Then you wonder 1if 1t 1s an energy crisis or method
SPgﬁd\"““’)h* crisis? ==
ool

(s The mechancism waslézﬁﬁﬁfﬁﬁT\ kHe believed that you
AH“ < could create models. If you just look out there
C%&% there was something that explained it.
moae\s

cuB ATOHY S

~WIiIth Einstein there became a @ You were

New ns rules going into the atom. Before at 1t was external.
*%ce}w\ Newton's rules, worked fined inthe external world.

Vﬂnfx na That's mainly how we got the space module out into
space.
EbﬁR «+.+.Also said things , light was particles. And the way you got
15 radiant heat. In a particular atome something jumped.

It did it in jumps. (Discontinuously or in steps)
~ xUlced As_it_jumped out in the orbits, It gained energy.
(E:if)emﬂﬁ)As it jumped back it give off all the energy it had

gained. Depending on how far it jumped out and
A ea} how far it jumped back, you would get red hear, or whitel--
no.(w e hot heat.

<

Both Einstein and Bohr believed in things being particles.

Ca$ntchahqc" There came a change, Something that Einstein could
not accept. He could not go all the way into\Quan€§§3
€or
Einstein said you could explain everything.
Eﬂﬂgta?t \arrn The only thing that was incomprehensible about the
chm‘_h’(&a universe was that it was Tinally comprehensible.

You get out here in quantume theory out here you can't
Pr edyck Lor explain things. You can begin to [predictlpossible things
wxg&t. for whole big systems. But you cannot predict for one

little item.

€Y - o _ For example, the slit experiment. If you took one

g\“‘\» tl?&'\md* photon, one particle. You Ehine it one tirpe and it

+ka cne_Pa”VhL may go up here, You shine it the second time
it may go down here.

\ “ Nobody can explain why? No way to explain it. Thre's
=i Tike %1' ttle ‘33 Bs 4t the doorway. and if it héts keam gale 4
\ ) a, I run upstairs. If it hits gate be, i run downstars.
(00 Yoot Nobody knows why. kThey can predict that I'm going to
VS, run upstairs or downstairs, but knobody knows why..
SC\RA = BR Not only that while I'm running upstairs, I say,
& oW hgy folks, this is the only universe.
. While I'm running downstairs I say hey, folks this is
N redict the only universe. =
J{‘(,‘g aon' \ How do you explain that, you go looking for something

you find what you get. VOOV ING for
Look for waave, you find waves.
You loo or particles, you find particles.
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