The Strangest Object
Oliver’s Great Adventure with Grandpa Bob

Written by
Robert William Schmieder,
also known as “Grandpa Bob”

For

Oliver Layne Hannon
It is my sincere hope that this book
will remind you of the magic and
power of your imagination.
I will always treasure the adventure
so briefly captured here.

The Strangest Object
Oliver was bored. It was Saturday, and nothing was
happening. He tried reading one of his books––boring. He tried
wandering around in the back yard––boring. He sat down in
front of the TV––boring. It seemed like he had done everything
that was interesting to do. For an hour he just moped around
the house.
“Why don’t you take a walk up into the hills?” his Mom said.
There was no denying she would be happy for him to get out of
the house for a while. Besides, maybe he’ll have an interesting
experience, she thought to herself. Little did she know how true
this would prove to be.
Oliver trudged outside,
up the back road behind
their house, took a shortcut
through the side yard at
the end of the cul-de-sac,
and ran down, and then
up, the drainage ditch
beside the highway.
“No water this time of
year,” he thought. “Can’t
remember there ever being
water.” He crossed the road
and started up a dirt road
that led to the hills,
perhaps two miles away.
Level at first, the road
gradually took on a gentle
slope and began a series of
meanders. Soon he could
see the town stretched out
in the valley below him.
“Not much happening

there today,” he thought.
“Not much happening
here, either.”
He walked along a
pasture fenced in with
barbed wire. “No problem
to go through,” he
thought. But he didn’t––
he kept on the road,
eventually entering the
wooded foothills, then the
woods themselves. Well
into the trees, he shuffled off the road and began wandering
down the complex pathways tramped by the ground squirrels. It
was scruffy, dry, and quiet. Even spooky, he thought.
Suddenly, he stumbled over the dried stump of a multi-trunk
tree that had been cut down long ago and toppled onto the
ground, just missing the sharp edges of the stump. As he rolled
onto his side to stand up, something caught his eye. He squatted
down to peer more closely into the crisp, matted blanket of
leaves that adhered like
plaster to the soil, glued
there by the nighttime
moisture. Standing bolt
upright, he stared at the
ground. There, clearly,
was something. Nearly
covered by dead leaves, it
was a thing, an object.
For several minutes
Oliver stood there looking
at it, trying to decide what
it was and what to do
about it.
The object in the dirt
Over the span of two
minutes you can think of a lot of things, and Oliver definitely

thought of a lot of things. “What could it possibly be? Did
someone lose it? Is it a piece of a dead animal? How long has it
been there? It doesn’t look alive. Could it be some kind of
fungus? Maybe it’s just a rock. What if it’s radioactive?” He had
heard about radioactivity, although he didn’t really know much
about it yet, except that it can be dangerous.
Trying to be as quiet as possible, he gently stepped to the
side, then around the object, eventually walking all around it.
The only sound was the clicking of dead leaves as he snapped
them with his shoes. Feeling a little more courageous, he
carefully bent over it and tried to see if it had an odor.
“Nope,” he thought. “Not rotten. Good.”
Probably five whole minutes went by, and finally he decided
to be brave. Taking a stick, he tentatively lifted one end of the
object. Nothing happened. “OK, good.” In a sudden lunge, he
flipped it completely out of the leaves and upside down. Nothing
happened. “OK, good. But now what?”
The object just looked like a rock, but somehow it wasn’t like
any rock Oliver had ever seen. “This might be interesting,” he
thought. “Might be valuable. Might be dangerous.” The last
thought excited him more than either of the other two. Think
what he could do with a dangerous object. “OK, what?” Finally,
the sheer silliness of all this caught up with him, and he simply
picked up the object and started carrying it home. Long walk.
Heavy object. Tired. But not boring...
Arriving home, he lugged the object onto the driveway and
looked at it. It was brown, and covered with sticky, hardened
soil. It was about eight inches across, but it was very jagged,
with lots of blunt points, like crystals. It was hard and heavy.
He took a screwdriver and tried to scratch it, but was able to
just scrape off some of the dirt. “Strange,” he thought. “What a
strange thing. About the strangest object I have ever seen.”
On impulse, Oliver decided to wash it off, so he got the hose.
It was hard work removing the sticky dirt, and he was forced to
find a nozzle to make a hard stream of water. Twenty minutes
later he had it pretty much clean, and it looked quite different.

He put it on the stone walkway and looked at it for a long time.
It was most definitely not boring.

Before washing

After washing

Pretty soon Oliver’s brother Jadrien came along and they
both tried to figure out what it was. “Don’t know,” they agreed.
Later, their Mom and Dad came out, and they both agreed with
the boys: “Don’t know.”
The next day, Sunday, he went to a friend’s house, but on
Monday Oliver decided to take the object to school; maybe get
some help to find out what it was. But the other kids also had no
idea what it was. And the teachers could only guess: “A
meteorite? A petrified tree branch? A giant crystal? An old
rusted bomb? A fossil of an unknown animal from a million
years ago?”
After classes, Oliver went to the school library, and pored
over the books on crystals, fossils, meteorites, bombs, rocks,
tools, and everything else he could think of. The school librarian
said she had never seen anything like it. Even the science
teacher confessed that he was stumped. “Stumped?” thought
Oliver to himself. “That’s weird. I found it near a stump.”

Iron meteorite

Chrondite meteorite

Oliver was able to rule out one idea: it almost certainly
wasn’t a meteorite. In the books he saw pictures of several kinds
of meteorites; the common ones were iron and chrondrite.
He was also able to rule out moon rocks; his object didn’t look
at all like moon rocks. It was too smooth and the wrong color.
And it had straight edges, like crystals. He read that moon rocks
do have crystals, but they are very small, so small they make
the rock look like sandstone. Besides, what would a moon rock
be doing in the hills behind Oliver’s house?

He learned about the various
rocks and minerals that occur
naturally in the area around his
house, but this was certainly not one
of them.
Could this have been dropped by
someone who brought it from far
away? There is a rock with large
crystals, called pegmatite. It’s a kind
Moon rock
of granite. But the object just didn’t
look like pegmatite. It did look somewhat like obsidian, the
black glass that is produced by volcanoes when the lava cools
very rapidly. “There are volcanoes all over California,” he
thought.” But obsidian wouldn’t have crystal-like edges and
straight lines, so that wasn’t right. Perhaps it was a piece of
slag left over from a smelter. That was a reasonable possibility,
but before he could follow up on that, it was time to get home.
That evening Oliver’s Mom had a suggestion: “Why don’t you
talk with your Grandpa Bob? He’s a scientist and he has lots of
experience with learning about unknown things. I’ll bet he could
help you figure out what it is.
“Great,” said Oliver. It was still early, so he called Grandpa
Bob on the phone.
“Grandpa, I have a mystery. I found an object, and it’s the
strangest object I have ever seen. No one knows what it is.
Would you help me figure out what it is?”
“Of course,” said Grandpa Bob. “I’ll be over next weekend,
and we’ll work on it.”
Grandpa Bob arrived the next Saturday around noon. They
examined the object and agreed that it was strange.
“See these straight edges?” said Oliver. “What makes those?”
“Usually those are the edges of crystals, but this doesn’t
really look like a crystal to me.” They pondered…
“The next thing I have to do,” said Grandpa Bob, “is have a
cup of coffee.” He always had a cup of coffee when it was time to
do something important. Oliver waited while Grandpa Bob

drank his coffee, and thought.

Finally, Grandpa Bob outright asked Oliver. “What do you
think it is? Any idea?”
Oliver was still guessing: “Dinosaur poop? A hibernating
fungus? A piece of kryptonite? A petrified Martian?” It was
getting harder and harder to think of reasonable ideas.
“So…,” Grandpa Bob said, with a relatively long pause. “We
could do some scientific experiments that might give us some
information about it. They wouldn’t tell us directly what it is,
but each experiment might help us to think about what it could
possibly be. Sometimes the experiments will indicate what it
could not be, and that helps.
“Let’s see what we seem to know for sure,” he continued.
“There’s no indication that it’s alive, or ever was. It’s not a tool,
at least one that we can recognize. It’s not symmetrical, as
almost all plants and animals are. And I’d be willing to bet that
it’s not a fossil. OK, that just leaves about a million things it
could be!” Oliver wasn’t sure where that left them.

Grandpa Bob continued: “The first thing we want to do is get
a lab notebook, so we can write down and keep track of what we
observe, and what we think about. We should have a notebook
with big pages, and the pages should be numbered. We always
write in a lab notebook with pen, never pencil, and we never,
ever erase anything. If we make a mistake, or have a different
idea, we just cross out what we don’t want and write more.”
Oliver wasn’t fully convinced, but he didn’t object. After all, it
was Grandpa Bob who had to get the notebook.
“But what will we write down?” he asked.
“”We can write anything we want: What we are doing, how
we do it, what we observe, and sometimes what we don’t
observe. We can paste things into the notebook, like
photographs and drawings, computer printouts and programs,
or even specimens. But it’s also important that whenever we
write anything in the notebook we put the date on the page.
Sometimes we should also write down the time, because it might
be important to keep track of how long it is between actions that
we take or results we get.
So they got a notebook and Grandpa Bob began writing in it.
They kept it on the work table in the garage, together with the
object. And so they began the scientific investigation of the
strange object.

The notebook

Writing
in the

notebook

“OK, Oliver, what do you think we should do first?” Grandpa
Bob asked.
“Let’s wash it some more,” Oliver said.
“OK, good idea. But I think we should be super careful that
we don’t accidentally break it or damage it in some way while
we’re doing our experiments, don’t you agree?” Of course Oliver
agreed.
So they looked around the house until they found a plastic
bucket, some scrub brushes, and various cleaning liquids.

For more than an hour they washed the object, and scrubbed

it, and rinsed it, and scrubbed it, and washed it, and scrubbed it
some more. Finally when they were getting tired, they did one
last rinse and Oliver suddenly exclaimed: “Grandpa! Look! It’s
clean. And it looks completely different.”
Sure enough, the object now was smooth, with a shiny
surface, and hundreds of tiny colored points that seemed to be
very bright, as if they were emitting light. They stared at the
object, turning it over and over in their hands.

The Strangest Object

“Well!” said Grandpa Bob. “Now that’s interesting. I have
never seen anything like this. Look at how smooth the surface is.
And what are those colored flecks, or dots, or specks?” But
neither of them had any idea what they were.

Suddenly, Oliver had an inspiration. “Let’s weigh it,
Grandpa.” He was remembering how heavy it was when he
carried it back from the woods, and he thought it was very
heavy, far heavier than he remembered rocks were.
“Good idea,” said
Grandpa Bob. They found the
postage scale in the house
and brought it out to the
workbench. When they put
the object on the scale, it read
exactly 8.000 kilograms, or
8000 grams.
“Exactly 8000 grams?”
Grandpa Bob was
incredulous. “Nothing weighs
exactly 8000 grams. Except
those standard brass weights
that you pay a lot of money
for.” But the scale didn’t lie,
Measuring the mass of the object
so they finally accepted that
its mass was exactly 8000 grams, and Grandpa Bob wrote that
down in the notebook.
Grandpa Bob reminded Oliver about the difference between
mass and weight: “Mass is measured in grams or kilograms.
That’s not the same thing as how much something weighs. An
iron ball might have a mass of one kilogram. On Earth that
weighs 2.2 pounds, but on Mars it would only weigh 0.84
pounds, while on Jupiter it would weigh 5.6 pounds. On the
moon it would weigh 0.37 pounds, and on Pluto it would weigh
only 0.18 pounds. Mass is a property of the object alone; weight
has to do with the object being near another object, like a planet.
Grandpa Bob was already thinking about the next
experiment they should do.
“You know, there is another measurement that we could do,
now that we know what its mass is. We can measure its
density.”

“Densi-what?” Oliver didn’t know what density meant.
“Density is a measure of how much mass there is in how
much volume. For example, how many grams there are in a
cubic centimeter of water, or how many kilograms there are in a
cubic meter of cement? These objects would weigh differently on
different planets, but the density of any material is always the
same, no matter where it is, because the mass of 1 kilogram is
the same, no matter where you have it.
Oliver knew he had just learned something.
“But how can we measure the density, Grandpa Bob?” Oliver
definitely wanted to do that.
“Actually, we can use a method that was invented by a Greek
scientist named Archimedes sometime around 250 B.C. That
was more than two thousand years ago, on the island of Sicily,
which is part of Italy today.”
“What is B.C.?”
“B.C. means ‘Before Christ’. But recently people have started
to use ‘B.C.E.’ instead. That means ‘Before the Common Era,’
which is just a different name for B.C. The reason is that not
everyone in the world is a Christian. Some people use different
calendars, so to try to make everyone happy, historians have
started to use B.C.E.”
Oliver was getting a bit impatient with all this lecturing.
“Can we just get on with measuring the density of the object?
What do we have to do?”
“We need a large bucket…”
“We have a bucket, a plastic one. It’s translucent, so we can
see what’s inside.”
“Good, let’s get that. And we’ll need a ruler.”
Oliver fetched the bucket and found a steel ruler in the
toolbox. The ruler was marked in cm and mm intervals.
“OK, now put some water into the bucket, enough to
completely cover the object. It could be about 9 or 10 inches
deep, but it actually doesn’t matter much, as long as the object
will be completely submerged when we put it in.
They did that, and measured the water depth: 28 cm.

Next, Grandpa Bob gently put the object in the bucket, and
the water level rose to 29.1 cm. That was only 1.1 cm higher
than before they put the object in the bucket.

Measuring the density using Archimedes Principle

Next, Oliver measured the diameter of the bucket: 30 cm.
From that Grandpa Bob used the formula for the area of a circle
to calculate the area of the bucket: 707 cm2. By multiplying the
area by the increase in depth of the water (1.1 cm), he calculated
the volume of the water pushed up by the object: 785 cm3, and
this which was the volume of the object. The last step was to
calculate the density of the object by dividing its mass by its
volume: 8000 grams/785 cm3, or 10.19 grams/cm3.
“Good work!” he said. “It’s about as dense as silver.”
Once they finished that, Grandpa Bob had another
suggestion. “We can test the hardness of the object. And we can
do that relatively easily.” Grandpa Bob liked simple experiments
with simple tools.
“Well, it’s really hard,” said Oliver. “I don’t think anything
can scratch it.”
“That’s exactly the experiment!” Grandpa Bob was very
happy that this made sense to Oliver, so he continued.

“Hardness means how difficult it is to scratch one material
with another. We can test the hardness using the scratch test.”
“How will we do that?” Oliver sat on a stool watched.
“We just find some materials and see if they can scratch the
object. We can look up a table of hardness values, so we can use
certain materials to determine the hardness of the strange
object. If a particular material can scratch the object, that
material is harder than the object. If not, the object is harder.
Hardness
10
9
8
7.5
6.5-7.5
7.0
6
5.5-6.5
5
4
3
2.5
2
1

Example
diamond
corundum (ruby, sapphire)
beryl (emerald, aquamarine)
garnet
steel file
quartz (amethyst, citrine, agate)
feldspar (spectrolite)
most glass
apatite
fluorite
calcite, a penny
fingernail
gypsum
talc

They could use their own fingernails, and they were able to
find a penny, a piece of glass, a quartz crystal, a steel file, and
his Mom’s diamond ring. She was not too happy about letting
them use her ring for scratching, but Grandpa Bob told her that
nothing can scratch diamond.
They tried each of the materials on the list. Quickly they
found that a fingernail wouldn’t scratch the object. Nor would a
penny. Nor did the piece of glass, nor the quartz crystal. When
they got to the steel file, they were sure it would work, but to
their surprise it didn’t.
The only material left was the diamond. Gingerly, Grandpa
Bob pulled it across the surface of the object, but he didn’t see
any obvious scratch. So he pressed a bit harder, and then harder
still. But in fact, the diamond made no mark on the object. There
wasn’t even a hint of a scratch!
“It’s harder than diamond!” he exclaimed, absolutely

astonished. He looked carefully at the diamond and even used
the microscope to examine it, but it was not a bit scratched,
either. The strange object was harder than the hardest
substance known! Surely it must have been made by a totally
unknown process, or have an unknown composition or structure.
If it had the same atoms as all other known materials, and there
was no reason to think that it did not, then it must have been
the process that made it so hard. Very strange!
“Grandpa Bob,” Oliver said excitedly. “What do you think
would happen if we heated the object? Suppose we made it very
hot. Not hot enough to melt it, but say hot enough to cook it.”
“Good idea,” said Grandpa Bob. “I think we could do that
safely in the oven. But just in case something bad happens, we
should keep the oven door closed.”
So they took the object
into the kitchen, put it in
the oven and set the
temperature for 400
degrees Fahrenheit.
I know what
Fahrenheit means,” said
Oliver proudly. He had
learned about
temperature scales in
school. “In the United
States we use still the
Fahrenheit scale, but
almost everywhere else
they use a different scale
called Celsius. There is
another scale called
centigrade, but I don’t know what that is.”
“Actually, there is practically no difference between Celsius
and centigrade. About 60 years ago, scientists made a slight
change in the way they defined the temperature scales, and
decided to use Celsius.”

“Look!” yelled Oliver. “The object is glowing!”
The object in the oven was indeed glowing, but only parts of
it were glowing, a bright orange with some yellow.
“What makes it glow?” Oliver asked. “Is it burning?”
“Oh, no,” Grandpa Bob replied. “It’s not burning. If it were,
we would probably see some kind of smoke and probably smell
something. Instead, the object is giving off light that is about the
same color as a candle flame, but it’s not burning. The light is
due to a process scientists call thermo-luminescence. Here’s what
happens: When the object gets hot, the atoms that make up the
material start vibrating. The hotter it gets, the faster and more
violently they vibrate because they are absorbing energy.
Eventually they lose that energy again, but instead of all of the
energy making heat, some of the energy can make light. The
light comes out of the object and we see it.”
“Cool,” said Oliver.
“Cool! What if we cool it?” Oliver was so excited at this idea
he yelled out loud. The cat, which had been peacefully sleeping
on the chair, leaped up and streaked out of the kitchen.
“Good idea,” said Grandpa Bob. “Let’s take the object out of
the oven, let it cool off, and then put it in the freezer.”
It took perhaps 45 minutes for the object to cool sufficiently
that they could safely put it in the freezer. The put it in a tray
and stacked ice cubes all around it. It would be a long wait, so
Grandpa Bob wrote in the notebook and they talked some more.
”How cold is the freezer?” Oliver asked. They had to look at
the manual for the refrigerator, which said it would get to about
zero degrees Fahrenheit, or minus 18 degrees Celsius.
Oliver followed with another question. “What will happen to
the object when it gets that cold?”
“Well, several things could happen. Maybe nothing at all will
happen, except get cold. It might turn a different color or
develop a different texture. Or it might shrink or crack. If it
cracks, it could fracture––break. Some materials––like tin
metal––do something really unexpected: When tin freezes, it
turns into a white powder. Long ago some people made organ

pipes and buildings with tin, and in the winter their organ pipes
and buildings just disintegrated into white powder!”
“Wow!” exclaimed Oliver. “Maybe the object will just become
a pile of white powder!”
“I don’t think so,” said
Grandpa Bob. “But, maybe…”
They left the freezer closed
until after dinner that night,
but just before going to bed
they looked in. The object had
turned a deep shade of blue.
“That’s due to processes
called phase change and
thermo-absorption,” Grandpa
Bob said. “When a solid gets
very cold, its atoms…”
But Oliver was tired, and
they skipped the rest of the
science lesson for that day.
The next day, Oliver and
Grandpa Bob resumed their
experiments on the strange
object. The first thing they
wanted to do was polish it.
Oliver knew that when you
polish rocks they usually
become shiny, and you can see
patterns that you can’t see
when they are rough.
“Good idea,” said Grandpa Bob. “But it might be hard to
polish it. It’s hard and it’s rather large. It might take us weeks.”
So they thought about that. Oliver suggested they get a
grinding wheel for the electric drill, or maybe a wire brush or a
buffing wheel.
“That might do something,” said Grandpa Bob. “But I think
those might damage the object rather than polish it. What if we

just got some very fine sandpaper? There is a kind of sandpaper,
called emery cloth, which is used for polishing.”
This time Oliver didn’t like Grandpa Bob’s idea. “That would
take a very, very long time, and I don’t want to work that hard.
It would be bor––ing!”
Grandpa Bob agreed. Then he had another idea. “We could
use a process called etching or chemical milling. To do that, you
get a chemical that reacts with the object and immerse the
object in it for a while. If the etching chemical is carefully
chosen, it will make the surface smoother. The longer you leave
it in the chemical, the smoother it becomes. In some cases, you
can make the surface smooth to a millionth of an inch.”
“Wow!” said Oliver. “Let’s do that!”
Of course, neither of them knew which chemical would be
right for the object, so they went to the store and bought several
different chemicals with some rather exotic names: sodium
hydroxide, hydrochloric acid, ferric chloride, ammonium
persulfate, hydrogen peroxide, and aqua regia. The last chemical
in this list is a mixture of hydrochloric acid and nitric acid, and
is very dangerous, but it will dissolve gold!
One by one, they tried immersing the object in the chemicals
and looking for any change. Each one they tried didn’t seem to
do anything, so they tried the next. Finally they got to the last
one, aqua regia.
“Grandpa!” Oliver yelled. “It’s different!” They drained the
chemical and washed the object in clear water. Indeed, it was
different. The sharp corners had been rounded, and the surface
was very, very smooth. It was nice to feel, and Oliver ran his
hand over and over it. The colored dots were still there, glowing.

After polishing the object

Glowing! Oliver suddenly had another idea. “Maybe it will
glow in the dark!”
“Good idea,” said Grandpa Bob. And they carried it into the
darkest corner of the darkest closet they could find. Unfortunately, it was just not dark enough, and Oliver was
disappointed.
“No problem,” said Grandpa Bob. “We’ll just wait until it’s
dark outside,” which they did.
Fortunately, that night was particularly dark––there was no
moon at all. Creeping around for no particular reason, they
carried the object into the closet without being seen by anyone
else. First they left the closet light on and looked at the object. It
was smooth and shiny. Then they turned the light out and
beheld the most spectacular sight––the object glowed brightly.
The colored spots glowed particularly brightly, but the stripes
and big white spots were also very bright.

In the light

In the dark

Oliver was puzzled. The object wasn’t warm, so he knew it
wasn’t glowing by thermo-luminescence, as he had learned when
they heated it. “What makes it glow?” he asked.
“That’s a good question,” Grandpa Bob replied once again.
“It’s yet another process, called phosphorescence. This process is
a little like thermo-luminescence, but this time it’s not due to

heat. When the object is in the daylight, it absorbs some light
and some of its atoms store that energy. Eventually the atoms
have stored all the energy they can. Then, when we take the
object into the dark, the atoms no longer absorb energy from the
light. Instead, they start releasing that energy, and they do so
by emitting light. This is very similar to the way the hot atoms
emit light. But you’ll notice that the light emitted by the object
glowing in the dark, is white, whereas the light emitted when
the object was hot was orange-yellow. That’s the difference
between thermo-luminescence and phosphorescence. Scientists
like me, who are called physicists, study these processes and try
to understand them.”
Oliver listened intently to everything Grandpa Bob said, but
he was really more interested in gazing at the glowing object in
his hand. It made no noise at all, wasn’t warm, was as smooth as
glass, and was about the coolest thing he had ever seen.
A few days went by before Oliver and Grandpa Bob had a
chance to continue doing experiments on the object. Oliver was
busy with school and Grandpa Bob was busy with something
else, but Oliver didn’t know what.
That Saturday at lunch Grandpa Bob
presented Oliver with a new idea. “I have
a microscope. We could look at the object
with the microscope. Perhaps we can see
something interesting that might help us
understand what it is.”
They set up the microscope on the
workbench and arranged the various
items they might need: Petri dishes,
tweezers, glass slides, and something
called a polarizing filter. Very carefully,
they chipped a tiny piece from one corner
of the object by hitting it with a hammer
and chisel. The inside of the object, where
the chip was made, looked just like the outside. Then they put
the chip in a Petri dish, which they placed on the microscope

stage. Grandpa Bob then adjusted the microscope for the least
magnification, about 5X. It would be easier to see the sample at
lower magnification, and they could later increase the
magnification to look at smaller features on the object.
At low magnification, the object seemed uniform and
featureless, so Grandpa Bob increased the magnification to 50X.
Now the sample looked crystalline. It was like lots of
interlocking diamonds.
“It’s beautiful,” murmured Grandpa Bob. “Now we can do
something else. The polarizing filter alters the light that is used
in the microscope, and changes the images in ways that tell us
how the light interacts with the crystals. It can be an important
observation to help us learn about the material.”
“Cool,” said Oliver.

Using non-polarized light

Using polarized light

They had barely finished using the microscope when
Grandpa Bob had another idea. “There is another measurement
we can do with very little trouble, and that is the electrical
resistance of the object.”
“What is the electrical what-was-it?” Oliver asked.
Grandpa Bob explained: “You know what batteries are. They
cause electrical current to flow in a material like a conducting
wire. We use electrical currents to do useful things, like produce
light in a light bulb, make electric motors turn, and make
speakers produce sounds. But these devices limit the amount of
current that can flow; that’s property is called resistance.
“I’ll get a battery,” said Oliver.
But Grandpa Bob stopped him. “Actually, it’s easier to just
use an electrical meter. I have one in my car.”
Grandpa Bob got his meter out
of the car, and they set it up next
to the object on the workbench. He
set the switch to measure
resistance. Then he had Oliver
touch the electrodes to two
different places on the object. The
meter read zero. He figured that
was a bad experiment, so Oliver
put the electrodes in two different
places. Zero again! Again and
again he tried different places for
the two electrodes, but always the
meter said zero.
Grandpa Bob was astonished.
“This object has no electrical
resistance! It will conduct any
amount of electricity. It’s like a super-conductor. But every
material known so far can only be a super-conductor at
extremely low temperatures, near absolute zero! This is the first
time anyone has found a room-temperature super-conductor!
We’re going to be rich!”

He was kidding, of course, about the rich part.

It was time for them to update the lab notebook. They had
made many observations, and they wrote each one down,
sometimes with a diagram or picture.

More writing in the notebook

When they finished writing in the notebook, it was time to
put the materials away. But as Grandpa Bob picked up the
object, it slipped out of his hands and fell to the concrete floor!
Horrified, they stared at it, and realized something amazing had
happened: It had broken clean into two pieces!
Then they saw something amazing: Inside the object was a
perfectly smooth sphere, glowing brightly green. The sphere was
like one of those super-balls, but this was no super-ball. This
was something else, and they hadn’t the vaguest idea what.
Naturally, Grandpa Bob thought of starting a bunch of new
experiments, but Oliver thought mostly about how cool it was. It
was glowing brightly in broad daylight, but it wasn’t hot.
For a long time, they gazed at the green sphere. It didn’t
seem to have any obvious way to get inside it, but then, there
wasn’t any indication that there was an inside. Maybe it was
merely a solid super-super-ball. But why would anyone––or
anything––make such a strange object containing a super-superball? That didn’t seem to make any sense to either of them, so
they figured there must be some other explanation.

The object broke into two pieces

Then Oliver had an idea: “Why don’t we look at it under the
microscope?”
“Good idea,” said Grandpa Bob. And so they did.
At first they just saw the smooth surface of the ball. But then
they thought they could see a very faint jagged line. Turning the
ball around, they could see that the
line went all around it, like the
equator of the Earth, only jagged.
They both had the same thought at
the same time.
“It’s a crack! The ball has a crack
in it. That means we might be able to
break it open, the way the object
broke when it was dropped. Maybe
there’s something inside the ball!”
It was such a good idea that right
away they began to tap on it with the
handle of a screwdriver. Within a few minutes, the crack got
larger––they could see it clearly––and a moment after that, it
suddenly broke into two pieces, just like an egg would if it had a
similar crack. When they rushed to see that was inside, they
knocked their heads together.

What they found inside the green ball

To their astonishment, there were two things inside: a gold
metal disk and some sort of lacy net-like thing. The gold disk
had a rectangular plaque affixed to its center, and there seemed
to be writing on the plaque.
“Very cool,” said Grandpa Bob.
The gold disk rolled to a rest
on the workbench, and they got a
magnifying glass to see it more
clearly. The disk was about 5 cm
in diameter. The plaque was
about 2x3 cm. The writing on the
plaque was very small. In fact, it
was easiest to see it with the
microscope on low magnification.
Grandpa Bob was able to take a
picture of the plaque using the
microscope, and he pasted the picture in the notebook.
Oliver could hardly wait. “What does it mean?” Oliver figured
Grandpa Bob didn’t know, but just wanted to see what he would
say.

“I don’t know,” said Grandpa Bob.
Oliver had some ideas. “Maybe it’s a message from another
civilization, people from outer space. Maybe it was left on Earth
by astronauts a thousand years ago. Maybe it’s a warning!
Maybe it’s their phone number!”

The message on the plaque

He thought about this last idea for a while. Then he counted
the lines in the message.
“I see 12 lines. What if each line is a different message, like
the 10 commandments? Maybe this is the 12 commandments!”
Grandpa Bob was no help. “I really have no idea. I must say,
in all the years I have done scientific research, this is the
greatest mystery I have ever encountered.”
“Maybe it’s a hoax,” Oliver offered. “I have heard about lots of
hoaxes. There was a brass plate that was supposed to have been
left in California by Sir Francis Drake 400 years ago, and
someone actually found it. But when the scientists studied it
carefully, they found it was a fake. Some college students had
made it as a hoax.”
“It’s good to be skeptical,” said Grandpa Bob.

The next thing Oliver did was make a list of the characters in
the message––the alphabet. He found that there were 13
primary characters, plus 7 modifications using a bar or a dot.

Then he noticed that certain symbols commonly occurred
together, so he made a list of those, and how often each
combination appeared. Here is part of his list:
(57 times)

(8 times)
(7 times)
,
,
.
Clearly, the first combination, namely ><, occurred much
more often that any other combination. He figured, probably
correctly, that this combination represents some sort of spacers,
that is, separating individual words. Also, the symbols |, ||,
|||, etc. might also be spacers. But when he crossed out all the
spacer symbols, the remaining message looked like words but
still made no sense.

The message on the plaque without the spacers

Over the next month Oliver worked hard trying to decipher
the text on the plaque. One thing he thought of was that the
bars and dots might be just accents, to help with the proper
pronunciation. But of course he had no idea how to pronounce it.
He spent a lot of time in the library and he read a lot of
books. He also spent a lot of time on the internet, searching for
clues about the mysterious alphabet that made up the message.
He tried every way he could think of to get some insight. For
instance, he counted the number of characters in each line:
30,43,38,42,42,48,33,46,35,41,48,37. Did these numbers mean
anything? Grandpa Bob told him there is a website
(http://oeis.org/) that lists all known integer sequences, but
unfortunately this sequence of numbers wasn’t listed.
After a month of working
on this problem, he had to
have a break, so he walked
up the same road into the
woods where he had found
the object. He found the
same paths and saw the
same stump, but he didn’t
find any more strange
objects. What he did find,
however, was a large rock
with a hole in it, and he
climbed into the hole, half expecting to find the place where the
strange object came from. But alas, there was only dry dirt and
little pieces of old rocks. But it wasn’t boring.
Over the next months, Oliver returned now and then to the
message on the plaque, and made attempts to decipher it. For a
long time he didn’t make any progress; there seemed to be no
pattern to the symbols. Then one day it suddenly started to
make sense. He started seeing patterns, and piece by piece the
message started to emerge. He was able to decipher nearly all of
it. The message was astonishing, and Oliver couldn’t wait to tell
all his friends about it. He was sure it would be very important.

But that is another story…

Who is “Grandpa Bob”?
I am extraordinarily lucky––I have six
grandchildren. Sadly, most of us live too far apart,
scattered around the world really, to have as much
time together as I would like. But that doesn’t prevent
me from enjoying many adventures that we could have
together if only we lived next door. This book
captures, ever so briefly, one such adventure in which
Oliver discovers a very mysterious object, and
launches into an intense search for where it came
from, what it was, and what it meant. With my help,
he had one inspiration after another, in the process
learning a lot about how science is done, and how exciting science is. I hope this
story will give you an idea of how exciting this was for us, and how important.
When I was not having adventures with Oliver, I earned a living as a
physicist. I studied the structure of atoms, how light bounces around collections
of mirrors, how to make new elements in an accelerator, how atoms can be torn
into pieces, what happens when a laser beam passes through a crystal, how a
laser can make a spark, how a radioactive atom can tear a molecule apart and
make it give off light, how a flame makes soot, how a bunch of simple objects
can get together to do really complicated things, how to make a flat screen color
TV, and how to use nanotechnology to make a computer that would be better
than any computer that has ever been built.
When I wasn’t busy with these activities, I did a lot of traveling, on all seven
continents. I have been to Australia, Canada, Chile, China, Egypt, Ecuador, the
Galapagos Islands, Indonesia, Israel, Mexico, all 50 States, and nearly every
country in Europe. For many years, I organized and led expeditions to very
remote places in the ocean, especially exploring underwater islands. One of
these, Cordell Bank, became a national marine sanctuary, and another was
eventually named Schmieder Bank. I took expeditions to some famous places,
including Peter I Island and Heard Island in Antarctica, Easter Island, and Kure
Atoll (at the end of the Hawaiian Island chain). On these expeditions we
discovered many new species of organisms; three animals and one plant that we
discovered were named after me.
I like to write, and so far I have published about 100 technical papers and
fourteen books, including one for each of my grandchildren. All this is well and
good, but perhaps you’ll discover, as I did, that life is mostly about family and
friends, and that’s what this book is about.
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