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WILD SURMISE

NOVEMBER 1985                                                       # MINUS ½

AN ALMOST ANONYMOUS INFORMAL NOTE

OUT OF THE WHIRLWIND
The weather.  Enigmatic.    Eternal.   Wistful.   Tempestuous.  Tender as youth and love.   Terrible as an army with banners.  Infallible topic of conversation.

There are three common fallacies in understanding people.   The most common is usually stated,  “It may not be possible to tell what an individual will do, but given enough people, their behavior will follow predictable laws.”  The statement has the ring of truth, because it parallels the “Ideal Gas Laws,” which start,  “We do not know what an individual molecule of gas will do, but given a large number of them, we can predict what the net effect of all of them will be.”—the individual is  a  puzzle, but  the  herd is a mindless lump.   Not true, of course.   The statements are not really parallel.   For in the case of people, the individual is not predictable, no matter how much we know about him, while in the case of a gas, (as we shall see) quite a lot is known about how each individual molecule must act, even if it is not recorded as an individual.   The integration of a great mass of ignorance leads to a different kind of knowledge than the integration of a great mass of precise knowledge.   Even so, (again as we shall see) the behavior of a gas is highly unpredictable.

The other two fallacies, before we get down to business, are that a person's behavior is determined by his internal structure, (the  “Victrola” model) and a person’s behavior is determined by his environment  (the  “wireless" model). 

Of course neither internal structure, environment, or any combination can  ”determine” the subtle behavior of a complex system under a black sky, that is in an expanding universe.   If the universe is expanding, then one moment of time does not have sufficient information to  “determine" the next.   Thus one must invoke chance, free will, divine will or some combination.   You may disbelieve in one or two of those at some time or at all times, but at all times, at least one of them must be acting.  There is no fourth alternative.

Of course, gross effects of simple systems can be predicted with great confidence.   But neither the weather nor the person nor society is a simple system, and a subtle act in terms of being unpredictable may be very unsubtle in its effects.

We have stated elsewhere that very likely, time is running backwards,  (Wild Surmise minus 4 - Ed) that the universe is actually collapsing.   This does not alter the argument for unpredictability as we look toward what we generally conceive of as the future, nor does it relieve us of invoking at least one of those three powers.   We have stated elsewhere that the power of the environment over the individual is so great that his consciousness, his very identity may be only some fiction that society has foisted onto him.   This is the idea of the  “col​lective conscious,” that we think we have individuality, we think that we think, only because we are instructed so to think.   The power of society to mold us may be limited because of our tendency to die rather than change, but even if we were totally plastic, it would still not be necessary to give up the idea of free will. It might only be the will of the community that is free.  A gas consists of a large number of small particles moving about freely.   In an “ideal gas,” the particles neither attract nor repel each other.  When you place a certain number of gas particles  (atoms, if they are not combined, molecules if they are) into a container, the particles produce pressure on the walls of the container by bouncing off those walls repeatedly. At a given temperature, a certain number of particles of a certain type will produce a certain pressure for a certain size of container.

Keeping temperature constant, doubling the pressure on the gas will compress it to one half its initial volume.  Doubling the number of particles present in a given container will double the pressure.  Doubling the temperature, keeping the amount of gas and the volume of container constant, will double the pressure if the temperature is measured in degrees above absolute zero (about 273 degrees below zero centigrade).   These rules are very good for a volume as small as a raindrop and as large as a room. However, if you look at smoke through a microscope, you will see the smoke particles jiggling about as each particle is struck, now on this side now on that, by a few extra molecules.   With larger volumes, this effect smoothes out so that it cannot be observed, and we are led to believe that many unpredictable little events lead to predictable large ones.

The extreme accuracy of the prediction of the behavior of gross volumes of gas is due to extreme precision of the behavior of the individual particles.  One assumption of the gas laws is that the particles neither attract nor repel each other; the only exception to this that will concern us will be the evaporation and condensation of water.   Another assumption is that the particles are in thermal equilibrium, that few are going fast and many are going slow according to a strict statistical formula, and that gas particles travel in all directions with equal frequency.   If all the gas particles in your room started moving at the same speed (and it was one of the resonant frequencies of your room) or if they all started moving north and south, but none moved east, west, up or down, your final living thought would be that something peculiar indeed was happening.   A final assumption is that all collisions between gas particles are perfectly elastic.

“Elastic” is a subtle term.   Most of us think of the word as meaning  “stretchable.”   If there is a product on the market trading at a certain price, but the purchase of it rises sharply as the price falls, the demand in that market is “elastic.”  In a physical sense, however, elastic means “able to snap back to the original shape with no loss of energy.”  A steel ball is thus more elastic than a rubber one. (Try dropping a ball bearing on a marble floor and listen to how long it bounces, how slowly it loses energy.)   A ball of bread dough is not very elastic. (Neither is a market price, really.)

Momentum is defined as the mass of an object times its velocity. When two objects collide, momentum is always conserved in all three directions  (up-down, left-right, front-back).  Kinetic energy is calculated as one half times mass times the square of the velocity of an object.   In a perfectly elastic collision, kinetic energy is conserved in all three directions.   Thus if a ball of dough traveling one mile an hour north strikes another ball of dough of the same mass (standing still) with a perfectly inelastic collision (in an inelastic collision, the two objects become locked together), the resulting glob continues on north at one half mile an hour.  But if a pool ball going one mile an hour north strikes another pool ball dead center, the moving ball stops and the other continues on at the same speed.   You have seen a line of bowling balls on a rack; a moving ball comes up against the line from one end, and one and only one ball leaves the other end moving at the same speed.  There is no other way to conserve both energy and momentum.

Similarly, a pool ball moving south just glances off a ball at rest.  The moving ball continues almost south but slightly to the west at almost the same speed; the other ball rolls almost straight east very slowly.   If you were to measure closely (ignoring the effects of spin and friction) you would find that for every inch the slow moving ball gained eastward, the fast moving ball would gain an inch westward.   Again, there is no other way to conserve both energy and momentum along the east-west direction.

As you know or have guessed, as the temperature of the gas rises, the particles move faster.   The increase in the pressure caused by an increase in temperature is due to the particles hitting the wall of the container more often.

Two gasses at the same temperature have the same average energy for their particles.   However, the particles may not have the same average speed.   An atom of helium is much lighter than an atom of, say, argon.   At the same temperature, the helium atom must move a lot faster than an argon atom.   Now here is a wonder for you.   Perhaps you have noticed that when it is hot and dry, you tolerate it better then when it is hot and damp, and when it is cold and dry, you tolerate it better than when it is cold and damp.  Air is a mixture of mostly nitrogen (N2) and oxygen (02). Nitrogen has a weight of about 14 units per atom, while oxygen has a weight of 16 and hydrogen about 1.   Thus the weight of nitrogen gas (2 atoms of nitrogen per molecule) is 28 units per molecule; the molecular weight of oxygen is about 32.   Average molecular weight of air: somewhere in between.   The formula for water is H20, with a molecular weight of only 18 (one oxygen and two hydrogens), or about half that of dry air.  So water vapor is light, lighter than dry air.   At a given temperature, the water molecules move about faster.   Thus on a cold damp day, you loose heat rapidly as the water vapor, traveling fast, finds its way through your clothing, picks up heat from your skin, and now moving faster still, races away.   As they say,  “The cold goes right through you.”  (In hot damp air, matters are made even worse by the fact that the body controls excess heat partly by evaporating moisture from the skin, and this evaporation proceeds poorly if the air is already almost saturated.)

Describing pool balls, we ignored spin.   This is a valid description when talking about a gas like helium, in which individual atoms are the particles.   A helium atom is round, and since all collisions are elastic, there is no surface friction and a helium atom as a whole is not set spinning by an ordinary collision.   A nitrogen molecule is not round but consists of two atoms held by a chemical bond.  Like a dumbbell or a bar shot, it is able to spin.   At thermal equilibrium, it will carry as much energy in its spinning as in its traveling around.   This increases the amount of energy the gas carries at a given temperature.  A third way the nitrogen molecule carries energy is in stretching of its bond.   Think of the bond as a spring, with the two atoms bouncing in and out.  At one instant the bond is stretched as far as it is going; all the energy is potential. The next instant the atoms are moving inward, and the potential energy is becoming kinetic energy.   Soon the bond is being squeezed and kinetic energy it turning back into potential.   The whole system is able to store a certain amount of energy.

Dry air is able to carry maybe three times as much energy at a given temperature as you would expect of it if the molecules were all round balls.   Consider water.   The oxygen atom sits at the middle and the hydrogen atoms stand at an obtuse angle to each other.   The molecule carries kinetic energy as it moves around.

It has spin.   It has not one but two bonds that can each store energy.   Further, the two bonds can flap with respect to each other, like the wings of a bee.   Water vapor is able to move around very fast and carry a lot of energy.

Force is equal to mass times acceleration.   (If you push harder on a moveable object, it accelerates more.)  If you measure mass in  “pounds,” you will measure force in “poundals,” the force it takes to make one pound accelerate one foot per second every second.   Falling in gravity, any object accelerates at about 32 feet per second per second, so in ordinary gravity, every pound of mass is subject to a force of about 32 poundals.  So a “pound” of FORCE is really about 32 “poundals,” the force it would take to support a “pound” of MASS against gravity.

Energy is measured as force times distance; for instance the amount of work it would take to lift a one pound weight sixteen feet is sixteen foot pounds or 412 foot poundals.   Drop the weight, and it reaches the ground at 32 feet per second, with sixteen foot pounds of kinetic energy.   Stop the weight by applying brakes and the energy becomes sixteen-foot pounds or 412 foot poundals of heat in the brake apparatus.

The brakes will cool in three ways.   To a certain extent, the brakes will cool by conduction; the heat in the brake pads will make the atoms vibrate, making atoms next to them vibrate and so forth.   Heat will move away fairly quickly as long as it is in contact with metal that is cool.   Secondly, the heat will move away by radiation.   The jiggling atoms in the brake mechanism will occasionally push an electron to a slightly higher energy state; as it returns to its lower energy state, it will release a little blip of electromagnetic radiation.   This is radiant heat. The third, and most important, way is by convection.  The metal will warm the air touching it by conduction, one molecule or atom butting into the one adjacent, and then the air will move away, bringing in more air to continue the cooling.

There is a fourth way to cool those brakes; throw liquid water on them.   The water itself is cool.   More, water tends to stick to itself; anyone who as played with a drop of water knows that.  It takes a lot of energy to break of that stickiness and turn water into water vapor.   (Conversely, when the water vapor condenses into liquid water again, all that heat is released.)   And of course the water vapor moves away quickly.

Warm air rises.   No mystery there.   When air is heated at constant pressure, it expands.   Expanded with the same mass, it is less dense, so it rises, while denser cooler air sinks.

The pressure on the air at any given time and place is just the weight of the air above it.  As warm air rises, there is less air above it and less pressure on it.   So it expands more, gets less dense, continues to rise, and so forth.   But as it expands, it also cools.

Consider a chamber many miles high.  Fill it with air and exclude any outside energy source or loss.   The air pressure at ground level will be the same as the ordinary atmosphere; at the top, the air pressure will be a hard vacuum.    Start with all the air at some given temperature, say room temperature.  Take a glob of air near the bottom and carry it up a long distance and release it.   The glob will expand, cool, and now much cooler than its surroundings, show a decided tendency to fall.  So in the absence of outside disturbance, the situation is very stable.  There will be no convection, since any rising air will soon find itself cooled and no longer rising.   There will be no conduction or radiant heat change, so the chamber will just sit.

Now warm the top of the chamber.   The situation becomes only slightly less stable.   Still there is no convection, but radiant and conducted heat very slowly travel downward in the chamber. Now warm the chamber instead at the bottom.   Radiant and conducted heat again accomplish little.   Convection will start, but only a little.   Rising air, on the large scale, must again contend with the fact that it cools as it rises.   In fact, cooling by convection depends on a certain minimum temperature gradient.   The air above must be substantially colder than the rising air.   The brakes may not notice the temperature gradient; they make their own local gradient.  But the weather notices.

We call the place we live Earth.  It has been pointed out that we have thus struck upon one of the least remarkable things about this place.   We should call it the Sea or the Sky.  Crushed rock can be found in other places.   Breathable air and drinkable or even swimable water cannot.   We live between two fluids, the water below us and the air above.   (There are also some inconsequential bits of dirt called  “continents" hereabouts somewhere.)  The ocean of water is heated from the top, and the ocean of air from the bottom.

The Sea is beyond mystery.   We know many things move it.   Winds push its surface.   Tides pull its bulk. The shape of the land and the sea bottom and the Coriolis force influence the direction of its flow.   It maintains its depths at 4 degrees centigrade, about the temperature of a brisk fall morning when there is just a touch of frost in the hollows; any water hotter or colder is pushed to the surface.   Undersea thermal sources throw up great convective currents.  The freezing and melting of ice and surface rainfall and evaporation cause changes in salin​ity, producing density changes and resulting currents.   And of course, it is heated and cooled by the sky, with further effect on the currents of the sea.   For our purposes, we shall say that the sun warms the sea (yes, there are geothermal, chemical and biological sources we are ignoring) and that the sea gives off water vapor.

Water vapor is key to the thunderstorm system.  Consider sunlight falling over a humid land covered with lakes and marshes.   The evaporation of water keeps the temperature of the surface relatively low  (if insufferable) so the sunlight continues to deposit more heat.  For some time, little else happens, since the “lapse rate,” the rate at which the temperature drops as you go upward in the atmosphere, is rather gentle, and gross cooling by convection is slow. 

Eventually, however, the surface is so hot, and so light with water vapor, that a glob of air somewhere or other starts upward; at once it begins to expand and cool.

However, the cooling is happening to air saturated with water vapor.   Cooler air can hold less water.   The water molecules exercise their natural gregariousness, and water droplets form. Now three more things happen.   First, the heat released by the condensation of the water keeps the temperature from falling as much as it would.   Second, the presence of the droplets produces a visible cloud; the cloud itself is able to absorb sunlight, and doing so at a lower temperature than the surface of the earth, does so very effectively.   Third, the presence of the cloud creates a flue, through which more hot air can rise.   If the cloud rises far enough, the contained water will begin to freeze, dumping more heat and further powering the system.     The uprushing air catches falling ice and throws it back upward to make hail.

Hail may be thrown a mile from the storm itself, although it usually comes down with the rain.   Looking at a hailstone, you can see layers in it, caused by repeated trips up and down, a new layer of ice forming each trip.   I myself have seen hail stones that had flattened sides, for all the world like giant playing dice with the corners rounded and the spots gone.   What process could have produced square hail I have no idea.

Another mystery about the thunderstorm is the lightning. Lightning is, of course, a great discharge of static electricity. Static electricity is produced when substances that have a different affinity for electrons come into contact with each other.   On cold dry days, when you walk across a rug with rubber shoes on, some electrons rub off of (or is it onto?) your soles.  When you reach the door, you do not touch the knob but take out your keys and use them to touch the knob, so that the spark jumps between the key and the knob, sparing you a shock.

Unfortunately, the ideal gas laws we started out with assumed perfectly elastic collisions.   Since static electricity is an energy change, there must be some sort of inelastic collision going on inside a thunderstorm.   Just what this is, I have never heard; air should not be involved.   Does water running over ice produce static?

However it happens, an enormous electric charge gets built. Eventually, the voltage is great enough for a spark to leap, sometimes producing an arc of ions (molecules and atoms with missing or extra electrons—ions can conduct electricity) thousands of feet long.

Then the thunder rumbles.  Some say the rumble is the echo of the lightning burst, bouncing back and forth between clouds and the ground.  I suggest a different idea.

Consider a band of ions thousands of feet long with a single pulse of electricity going along it.   The earth has a magnetic field.   When current travels in a conductor in a magnetic field, a force is induced in the conductor that is simultaneously perpendicular to the direction of the current and the direction of the magnetic lines of force.   The force on that band of ions gives it a sudden shove, heard as the thunderclap.  If the band of ions, the lightning bolt, lies right along the lines of magnetic force, there will be no clap, although the lightning may be very bright.

At the first flash, energy is released in a number of ways.  One way is a burst of radio waves.   Some of the radio waves spread out in all directions, but some are reflected by the ionosphere, a layer high in the atmosphere where gas molecules are ionized by ultraviolet light from the sun.   These travel to all points of the compass at 186,000 miles per second, and after a trip of 24,000 miles, all converge where the lightning bolt still stands, a long arc of ions like a giant antenna.   The returning signal alternately inhibits and encourages more discharge, so that the lighting bolt flickers at the basic resonant frequency of the sky.   The thunder rumbles at the same frequency, a subsonic frequency below the ears' ability to detect, but we pick up harmonics of it.   Three other things happen at about the same frequency; the subsonic vibrations can produce a sense of dread in some people, the alpha rhythm of the alert but resting brain goes at about the same rate, and the resonant magnetic frequency of protons in water and living flesh, under the influence of the earth’s magnetic field, is again about the same.

Some of these things, no doubt, are unrelated, but there is a testable observation here.   Lightning flickers.   It ought to be possible to measure the rate at which it flickers.   Either it flickers at the same rate as the resonant frequency of the ionosphere or it does not.   If anyone has made the measurement, he has not told me about it.

The structure of the thunderstorm is robust, able to survive for days, generally going quiet at night and active in mid afternoon, climate and season permitting.

The ocean of air is warmed from the bottom.   It is among the first principles of physics than an object that is a good radiator of energy is also a good absorber.   A perfect black color is generally taken to be the perfect absorber, although for practical purposes, a car radiator or something shaped like a clinker or meteorite with lots of holes in it is about ideal. Invisible, air is wretched as a radiator or absorber.   (By the way, don't worry about invisible Martians shooting you with ray guns; if the guns are invisible, they won’t work because they can’t radiate.  Invisible poison darts, now...)

Except where met by clouds, sunlight drops straight to the surface, to be absorbed by solid objects or the sea.  The air is then warmed by convection.

The tropics, facing the sun more squarely than higher latitudes, are the warmest part of the planet’s surface.  Air at the equator is hot and rises steadily, leaving endless showers and irresolute surface winds.  The air, cooling with expansion, rises high above the earth, slowly and grudgingly giving off its energy to the cold of deep space, to the expanding universe, to the black sky, photon by photon; then it starts down.

Descending air cannot drop right back down because of the equatorial updraft, so it starts away, some north, some south, still cooling as it goes.  At the equator, on the surface, air is traveling eastward at one thousand miles an hour, right in pace with the surface of the earth.  Higher, the air may lag slightly, since it is traveling in a circle longer than the length of the equator at sea level.   As the air moves northward, it continues to go east at about one thousand miles an hour.

If I had been asked what I expected, I would have predicted this: the air continues toward each pole, in a tighter and tighter spiral, still going east at one thousand miles an hour.  Right at the pole, there would be a supersonic tornado, whirling forever. At the surface, the tornado would have dug a crater, for it would be here alone that cold air could touch the earth and friction could slow it down.   The crater would be so deep it would burrow into the earth’s mantle and gouts of molten lava would be caught up into the whirlwind along with vast shards of ice from the inrushing northern seas exposed to air dropping from the cold of deep space.  The core of the tornado would be vacuum, and even in the midwinter gloom the scene would be illuminated by the constant discharge of lighting from the scuffing of rock on rock.

Another effect of the tornado would be to induce a magnetic field with all that whirling static electric charge.   The magnetic field might magnetize iron in the earth, so that the field would become relatively stable.

The tornado at each pole, of course, does not exist.   In fact, they say there is a permanent high pressure zone over the poles. But it is true that high altitude air, as it comes to higher latitudes, begins to rush eastward at hundreds of miles an hour. This is the “jet stream,” the equivalent of the polar tornado only larger and less violent.   The jet stream catches lower air and nudges it along as the “prevailing westerlies” out of the west of the temperate zone.   It is the friction of these winds from the west that slows the jet stream.   There is, of course, still the possibility of the jet stream and the prevailing westerlies producing an enormous electromagnet.

It is generally believed that the earth's magnetic field is produced by currents of iron-bearing matter deep in the earth. What might drive such currents has never been explained, nor, so far as I know, has anyone really shown how the currents that make  the  magnetic field are related to the  currents  that  are supposed   to  be  driving  the  great  tectonic  plates  of  the continents  and  oceans into each other and drawing  them  apart.

(In an earlier issue,  [Wild Surmise minus four again  - Ed] I proposed that overall, the earth is getting larger from within. This could account for some changes of the crust without invoking swirling “currents” at all.)

It should be possible to determine whether the earth's magnetic field could be due to atmospheric effects.   It requires but to measure the overall electric charge in the atmosphere, thunderstorms included, and whether there is net eastward or westward rotation of charge, and how much.  The amount of charge in the atmosphere is probably a result of what is on the surface of the earth and how it is distributed.   So a change in climate might result in a change, even a reversal, of the magnetic field.

If, indeed, the atmosphere drives the magnetic field, the question will arise whether this will have an effect on forces within the earth.   It might ultimately prove to be the wind that is the source of earthquakes.   It might be possible to determine whether there is a correlation between periods of earthquake activity and instability in the jet stream.

Cooled, the air near the poles sinks, and sinking it becomes compressed, and compressed it becomes warm and starts south.  As the south moving winds come toward the equator, they are not moving as fast eastward and lag behind, being felt at the surface as the “trade winds” out of the east, blowing always toward the west and south.  At the equator, air rises again.

Between the temperate prevailing westerlies and the tropical trade winds lies a zone of ambiguity, where winds are not stable. This is the desert zone, both in northern and southern hemispheres, and except for Florida with its profusion of thunderstorms and Egypt with its Nile from the south, there is mostly wasted rock and shifting sand and the sea.  It is from the Bible that we get the statement that when the sky is red in the morning  (clouds about, but clear sky toward the east), the weather is getting worse, but if the sky is red at night (clear sky beyond clouds in the west) it is clearing.  That is true in a Temperate Zone where the westerlies prevail.   Bible lands were not always dry deserts.

In the ambiguous zone, between westerlies and trades, arise some of our fiercest storms.   Imagine a hot ocean in the Northern Hemisphere in the desert zone.   There is a lot of hot moist air. Thunderstorms abound.   Now suppose on a given day, by pure chance, some of the thunderstorms lie in a rough ring.   They occur at random, so there is no reason they should not lie in a ring or drift into one.   Each storm acts as a giant chimney, sending hot air up, releasing energy as rain falls in a deluge. But instead of drawing air from all directions, as is usual, each storm is now restricted.  On each of two sides another storm is competing for hot air.   In the center, all the storms draw until the pressure there is so low no more air will come out.   So each storm draws in outside air.

At first, it is only a ring of storms, but as the outside air moves in, it draws more air in from ever farther away.   All the air is turning with the earth.   All the air is turning with respect to the center of the storm system.   Just as air converging on the poles spins faster and faster as it is drawn in, so the inrushing air spins at the rings of storms. Its actual speed is not increasing, but its speed relative to the surface increases.   This is the Coriolis force.  This drives hurricanes. The winds circle about as if trying to get to the vacuum inside the storm.  As they reach the wall, they are drawn up, dumping their water and releasing their stored power.   Think of the hurricane as a great cooling machine, but notice nobody ever froze in a hurricane.

Where such a storm is likely to go elsewhere in the world, I do not know, but North Atlantic hurricanes generally go west and then hook north.   The storm, no doubt, is blown about by winds, and early on the fringes of the trade winds probably pull the storm to the west.  But eventually the storm will start north and once it does, it just about never looks back.  No one can predict what an individual storm can do, but it ought to be possible to explain a general tendency.  If the storm followed a great circle route, it should curve toward the equator.  If it were blown by trade winds, it should curve toward the equator.   If it were steered by the friction of its advancing edge, it should go in a circle.  If it moved toward its best source of hot air, it should go toward the south and avoid land.   Perhaps it is drawn toward its worst source of hot air, toward cold water and toward low pressure zones already depleted of air by other forces.  But then I do not know why they come west.

I was once preparing for a hurricane.   I had taped up the windows, done my panic buying, moved my favorite pictures into the bathroom and stored jugs of drinking water.   I went out and looked up at the sky, where the clouds were doing an excellent job of looking just like Poe’s description of the sky in “Silence - A Fable.”   From the course of the clouds, I estimated the center of the storm and decided that we would not be hit.   The storm had turned north.   I went in and listened to the radio, which said the storm was twenty miles west of Melbourne.   That would have put us right in the cross hairs.   I went out and looked at the sky again.   No, the storm had to be east of Melbourne.   When I went back in, I noticed the fall in barometric pressure had started all my drinking water bubbling.   It gave me a turn, I do confess.

Not many years ago, a friend mentioned how many nuclear bombs the United States had in stock compared to the number it would take to produce a “nuclear winter.”  I thought he had said,  “nuclear winner.”  I found the term a trifle offensive.

When I got the term straight, I asked questions and found the young man had the earnest conviction that the detonation of several nuclear bombs would result in a cloud cast over the earth that would shade the earth from the sun, producing a sudden drop in temperature that would freeze all life on earth.  The prospect of the cold seemed to trouble him rather more than all those people being killed in many terrible ways.

Before I go on about a nuclear winter, I shall point out a paradox; forgive me if I become a bit shrill.   Nuclear arms are expensive and dangerous.  Even if the defensive Star Wars systems now being discussed were to work, modern weapons would still be expensive and dangerous.   Walt Herbert talked about that in a previous Wild Surmise.    The United States has built a substantial nuclear arsenal.  Why?

Look, I will even propose a reason.  I will propose that we have a heritage we treasure, a form of government we honor, wealth we rather like, laws that are generally acceptable, and we love each other and our country; rather than have those things destroyed, conquered, looted, flouted and enslaved, we will defend them with energy, courage, patience and even the threat of terrible vengeance.

If this is true, why do we permit immigration?  ANY immigration. Well,  no harm in a little,  maybe.  But SUBSTANTIAL immigration? Ignore for the moment the injury to the forsaken homeland, that may ill be able to afford the loss of some of their bravest and strongest.   Ignore, if you have a heart of flint, the injury to the migrant himself; he must choose between the horrors of profound indoctrination and assimilation into a foreign value system and the horrors of maintaining his heritage and creating in his new home the same social, economic and political climate that drove him from his old home.

Why do we let them in?  I will propose a reason.   Ours is a heritage of tolerance.  We are gentle, generous, open hearted and open-minded.   These people coming in seek only to better themselves and their loved ones; many of us seek no more than the same.   It is understood that they will live under our laws in peace, and in so doing they are our friends and brothers.  When they choose by due process to change those laws, even to change our system of government, that shall be their right.

But what is the purpose of the military?   Only the imposition of control by force.   What is law?   Again, control by force.  What is the difference between being conquered militarily and outnumbered at the polls?
I speak, not of the process of war, but of the consequence of defeat.  The best and worst that

happens is that you are thrown at the mercy of other human beings who are foreigners.  The same is true of substantial immigration.

You cannot have it both ways; either your way of life is worth preserving at risk of destroying the world, in which case you must limit immigration, or it is not even worth enforcing your own legitimate laws, in which case you must discard all your weapons.   Any rational middle position must restrain weapons building AND immigration.

There  is,  sadly,  one more reason for those weapons.   The most terrible war in history was World War II.  Its cost in human life dwarfs any other event.   At the end of that war, the victors got together and had a trial.   They convicted some of the leaders of the losing side of “crimes against humanity” and hanged them. There are worse things than being hanged; all are to be avoided. There are more vague concepts than “crimes against humanity”; few will stand up to a laboratory test.

What that trial accomplished was this: it assured than no great power would ever again offer an absolute surrender.   No doubt those who sat in judgment in Nuremberg were right, and no doubt they could have been trusted always to deal justly with anyone who was at their mercy.   But there is doubt that the just will always win.   Remember the Terror of the French revolution.   All those people went to the guillotine more or less for  “crimes against humanity.” The precedent is on the books for executing defeated leaders.

President Eisenhower had a touching vision of the leaders of the world sitting down and agreeing to dispense with war.   They had already sat down and agreed that every war must be to the death. The great powers arm themselves with weapons capable of planetary sterilization. Rebel leaders prolong their conflicts into endless costly guerilla skirmishes.   No one quits.   No one can quit. Such is the patrimony of revenge.  Back to the weather.

The nuclear winter scenario goes like this.   Somebody sets off a lot of nuclear weapons over somebody else.   There are a lot of fires.  Smoke is carried high in the atmosphere.  The smoke casts a shadow.   In the shadow, the temperature drops to way below zero. Everybody freezes in the dark.

The man who thought this up was named George Gordon Lord Byron, and he published it under the name “Darkness" in 1816.   Byron left out the bombs, which hadn’t been invented yet.  And he left out the falling temperatures.   Otherwise, his is about the best description of nuclear winter.

It's those falling temperatures that make the nuclear winter interesting.  Indeed, if the sun went out, things would get cold. On a clear night, the temperature will drop perceptibly in a few hours.  A nuclear winter does not propose the sun going out, just a blanket of soot over the sky.   Well a blanket doesn't make things cold.   If dirt high in the atmosphere were heated by the sun, it would produce what we call a “temperature inversion. Hot air over cold.   That would stop convective heat loss right there.   Radiant heat loss would also be blocked because the earth's surface would face a dust cloud instead of the cold of space.  And there is no conductive loss into space.

If you were outside looking at the earth, you would think the earth was getting colder, because the parts at the edge of the dust cloud would be in shadow but, since they were the parts you could see, would also be able to dump heat to the cold sky. Local chilliness, yes.   Profound cold, not until there is some mechanism for getting rid of the heat, some mechanism far more effective than a hurricane.

In a temperature inversion, the air is still, the air gets dirty, the sky is hazy, and things are foul and muggy.   But things aren’t all that cold.   And it is the cold that is the big deal in a nuclear winter.   We already knew about the death, the dirt, the famine, the radiation, the despair.   Why such a big flap about the cold?

Well, I don't know, but I would guess that it is because the Russians suffer a lot more from cold than we do.  If you wanted to scare Russians, telling them that dropping their bombs on us would produce a fall in the world’s temperature might do it.  That argument is so persuasive that it’s sort of hard to poke fun at the idea of a nuclear winter.  Who cares if it’s a hoax if it keeps the peace?   Well, anyone cares who wants the peace to last longer than a hoax.

Now consider this.  The United States has, or could have, a nasty little gadget called a neutron bomb.   A neutron bomb releases a burst of neutrons when it explodes.   Neutrons just kill living things, like people.   They don’t make a lot of smoke or fire. Seems almost trivial.   You can commit genocide but still be innocent of arson.   But you know something?   I began to hear about the neutron bomb being available and the nuclear winter at about the same time.   Suddenly it all begins to look too neat. The very shaky idea of nuclear winter surfaces in the United States just about the time when the U.S. has the neutron bomb and nobody else does.   The neutron bomb would not produce a nuclear winter.  Pity nothing else would either.

I guess it's my patriotic duty to come up with some other horrendous prospect to replace nuclear winter.  Here goes.  

The circulation of the atmosphere, equator to poles and back again, is really two circulations.  They meet at the equator, but there is no current of air that is able to balance temperatures at the poles.   Thus one hemisphere may be warmer than the other. Now dirt thrown up by little boys, jets, factories, nuclear holocausts and so forth has three choices: fall, be carried south by low altitude winds or be carried north by high altitude winds. What goes south gets washed out of the air by tropical shower, but what goes high enough to be carried north may finally fall on the North Pole.  Indeed, the air at the North Pole is as dirty as air in a big industrial northern city.

Dirty snow at the North Pole will absorb and radiate heat faster than clean snow at the South Pole.   If a lot of extra soot arrived at the north pole, say during the northern hemisphere’s summer, the northern hemisphere might get a lot warmer than the southern.  In the winter it might get a lot colder.  At any rate, the two might become quite different.

A mass of hot air in one place and a mass of cold air in another give you the energy to drive an enormous heat engine.   Only under the present circulation of the air, there is no way for the hot to get where the cold is.   That would require a major change in the pattern of circulation of the whole atmosphere.   The change might very well be explosive.  They say mammoths have been found in Siberia frozen solid with unwilted flowers in their stomachs.   To freeze a mammoth before a flower wilts must take big time cold.  Perhaps such things as local deep sudden tempera​ture drops happen when the two poles absorb and radiate heat unequally or rapidly.

The weather is very unpredictable, and the notion of making a big change in it is alarming.   No one really knows whether weapons now available could alter the climate or whether the defensive weapons being designed could prevent such an alteration.   All we really agree on is that no one wants to see such weapons used.

Booty

Editor’s note:

Wild Surmise is an occasional newsletter on speculative matter. The numbering system seems to be getting erratic, going into negative fractions now.  Next issue, Booty will talk about women. M, no doubt, will go on thinking about them. 

The mystery of missing Veterans goes on.   I asked Booty if maybe the six hundred thousand dead or missing had died of suicide or in brawls; he says there were not enough suicides, murders and manslaughters combined in the whole country from 1965 when the war started to 1980 when the census was taken to add up to 600,000.   On the good side, a company named VETERANS LIFE INSUR​ANCE COMPANY, Valley Forge, Pennsylvania 19494, which claims not to be affiliated with any government agency, is offering life insurance and hospital insurance to veterans only; I know nothing of insurance, but is heartening to find that somebody out there thinks veterans are a good bet.

M came in the other night and allowed he had seen his name written in the stars.   Booty said that was probably Cassiopeia, and it had looked like that a million years.   M seemed awed and went out to look at it again.

We still wish to remain anonymous. The cooperation you have all shown in this is appreciated.

Ed
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At intervals, my big brother, not yet ten, and I would decide to have a camping adventure.   After discussing it with parents, we usually agreed to sleep out in the back yard.   After supper, Mother, who applauded all such schemes, would get together whatever seemed best for camping, and we would start out.

As I remember, for a tent we used an old green patterned counterpane.   One point on the hem would be tied to a suitable tree, perhaps an arbor vitae, and another point held up by a stick.   Finding the right stick and getting it to stand up was generally the biggest engineering feat of the night.  Big brother demonstrated that the way to do it was put the hem over the top of the stick and wrap it with string.  I usually tried putting it AGAINST the top of the stick and wrapping it; it always slid down.   When the corners were fastened to stakes, the whole thing almost stood on its own.   All it needed was a guy string tied to a dog dish with a couple rocks in it.

For bedding, we used whatever sheets and blankets Mother had decided could be ruined while least disturbing the family economy.   It was always soft and clean, and pretty warm, considering.   But it was never firm enough to cushion the hard ground.  There was always plenty of deep lush lawn, but we always pitched where the dirt was bare; it seemed more adventurous.

And we would take the flashlight.  Father would always ask why we wanted a flashlight.   After all, a flashlight would be useful, pleasant, and a contact with civilization.  If the point was not to deprive yourself of such things, why go camping?   In the event, we got it, but even big brother didn’t see as many reasons to use it as I.

It always rained.   Soft, pensive frontal rain.  It never rained before the shelter was up and always rained before we slept.  Rain happens when the air changes; in the fall it brings clear crisp days that smell slightly of smoke from burning leaves across three thousand miles of America.   The rain is like the door to the palace, the stopper on the vessel of a new piece of air.  When a front moves through, it rains on and on.

I thought the rain would come right through shelter, through bedding and all.   Big brother said it would not.  The bed spread would get wet, but it would turn aside the rain if we didn't touch it.   Sure enough, you could hear the rain on the trees outside in the dark; you could feel the closeness of the air, and you could feel the sting from the spray when a drop outside landed near your face.  But the green fabric turned it aside.

I asked, and big brother explained that the cloth gets wet and the water sticks to the threads and then makes the threads stick to each other.   It is the water that plugs all the little holes. By the yellow light of the waning flashlight, you could see that it was true.   The coarse, soft, lovely old cloth was covered inside with a crystal web of gleaming drops, half jewel half gel, lobed and sometimes moving.   “Don’t touch it, or it will come through.”

That was big brother talking, big brother who knew the lore of pine tree shillings and white face bees, who had found Arfaras and knew where the great San Falaski Hammock was, who knew the names of the various metamorphic lime rocks, found sharks’ teeth in the streams, caught snakes, cleaned fish, found kaolin clay, could pop a whip, and understood all sorts of things grownups don’t.

Take popping a whip.   No doubt you have played with a seven foot rawhide whip and learned to make it produce noise by some means other than causing you to squeal as you flay yourself.   Big brother could take such a whip and put out a fusillade of ten cracks in half as many seconds.   Then there is the Florida cow whip, fifteen feet and more of heavy, treacherous, sinuous, braided raw hide; too big to be cut from an ordinary hide, it must be cut from the bull in an unbroken peel, like a potato.

Florida is a cow state, has about as many cows as Texas and far more than any other state.   And Florida is old, settled by Europeans before any other part of North America.   Before that, Florida was already old.   Eight thousand year old burial sites are found, peat bogs preserving bodies twice as old as the pyramids, four times as old as Julius Caesar.  While in the West, the cowboy carried a pistol, the damp Florida climate made it impractical.   To be sure, there was a street in Gainesville called “Pistol Ally” where some duel had taken place.   But skill in using a hand gun would have been silly for a Florida cow man. Instead, his skill, his pride, his ornament was the whip. It is in honor of the whip that a true Florida man is still called a “cracker.”

To pop a whip, you only have to pull it one way and then pull it the other.   Given a long handle and a little whip, it’s easy. Given a whip twice your height and more, with a little handle, it isn’t easy.   First you get the whip air born by swinging it in a great circle.   Then you fling it forward with an overhand swing, like throwing a baseball.   A loop forms, carrying all the energy you have put into the whip forward.   (Sometimes a bit of ear as well.)   Then you pull back.   A well tapered whip concentrates all the energy into the popper, which breaks the sound barrier like the crack of doom.

If you haven’t the poise and strength to do it, I suppose you are a  “yankee,”  one who is jerked around by his  own whip.   Since cracking the whip involves making a maximum total body effort in one direction and then reversing it, it is about the most strenuous single gesture in all of sports.  I once asked big brother if one could use the whip as a weapon.   He said, yeah, sure, you could run up and brain somebody with the handle.

The Florida terrain is appalling.  Geronimo, the indomitable Apache whom the U.S. army had to capture so many times was finally put on a reservation in Florida.  This time, when he jumped the reservation, he had to walk hundreds of miles to Alabama to find somebody to surrender to.   After experiencing Florida in the raw, he was never much trouble to anybody again.

Neither weapon nor toy, the Florida cow whip was used to move the cantankerous Florida scrub cattle on endless drives through almost impassable terrain.   If you could persuade a cow at a distance with a whip, rather than having to walk over and poke it, you were more than an ordinary man.

At the time of the camping, big brother was not yet heavy enough to crack a cow whip, but it was already in his mind.  Few indeed can both crack a cow whip properly and read a book.  Big brother could crack a whip and graduated from Harvard.  The feat is not without parallel; little brother can crack a whip too, and he graduated from Princeton.  We called it a bull whip in those days, but I have since been told that the short handle marks the cow whip.  A bull whip tapers all the way to the butt and is not designed to be cracked.  It is more of a lash and to the cracker a less honorable tool.

After I had touched the tent and let the water in, we tried to get some sleep again.

It rains then it turns cold.   I don’t care if it is a warm front or a cold front, the ground at night and damp bedding after a rain make for cold.  Big brother had an answer for that, too.  We called the dog.

Dogs, it seems, have a rapid metabolism, and they put out a lot of heat.   They also don't mind sharing their body heat with people.  In fact, it is an arrangement they rather like.  Big brother called, or perhaps he only thought it; he and the dog always seemed to know what was going on in each other's mind.   

He once stopped a game we were playing and told me to watch the dog. One of the neighbors had a noisy pup that would run yelping under the house as you approached and then ran out to yap at your heels as you went away.   At this moment, the neighbor pup was running along behind our dog, which was trotting straight away from the neighbor's house, head lifted and cocked to one side with every appearance of phony unconcern. 

The two dogs came to a large oak, which they circled, and then they proceeded in the same manner back toward the house.   Our dog abruptly spun about, right between the pup and its home base.    

By the time the two passed the tree again, they were going too fast to turn, and the sound of the snarling and yelping finally faded about two blocks away. At the time, I was impressed with our dog’s brilliant strategy. But how had big brother known?

The dog bounded into the shelter, throwing only a little mud around, and trying to cheer everybody up by licking our faces. If there was any water I had failed to release from the fabric, the vigorous animal soon took care of that.   In time, we managed to convince the dog that it was not spiritual companionship that was needed, but just the physical stuff, and it would be quite all right to lie down and be still.  

The tent warmed right up.

The flashlight worn out, the dog quiet, and the rain stopped, we tried to sleep again.  I cannot say I slept soundly, but I fell into a kind of trance in which consciousness was restricted to certain lumps in the ground and the smell of dog.  There is a timeless quality to trance.

My trance would generally last until Father’s voice rang from the back porch like a base violin: “It’s midnight.  You boys ready to come inside yet?”

M
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