AP Physics – Quantum Wrap Up

Not too many equations in this unit.  Just a few.  Here they be:
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This is the equation for the energy of a photon.  The hf  part has to do with Planck’s constant and frequency.  The other part, the pc bit, shows that the energy is a function of the photon’s momentum (p) and the speed of light (c).
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This is the equation for the maximum kinetic energy of an electron that has been expelled from a metal by a photon. 
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is the energy of the photon and the 
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 part is the work function for the metal.  Note that the electron can have less energy  than this, it just represents a maximum.
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This is an equation for the wavelength of a photon as a function of its momentum and Planck’s  constannt.
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This is a ridiculously complicated way to write Einstein’s famous 
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 equation.  What this one is saying is that energy and mass are equivalent to each other.  This means that when a system undergoes change in energy, there will be a change in mass as well  – the mass being converted into energy, see?
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This equation is not part of the modern physics equation set, but is needed to solve the problems.  Using it, one can relate frequency and wavelength.  For many of the problems you will be tasked to solve, you will be given wavelength and not frequency of the photons.  Using this equation, you can properly work things out.

Modern Physics

A. Atomic Physics and Quantum Effects

1.  You should know the properties of photons and understand the photoelectric effect so you can:

a.  Relate the energy of a photon in joules or electron-volts to its wavelength or frequency.

Just use the 
[image: image9.wmf]Ehfpc

==

 equation. Actually you want the 
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part of it. To get the wavelength thing in there, use the 
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 equation.  Solve for f and plug that into the first equation.  You get 
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b. Relate the linear momentum of a photon to its energy or wavelength, and apply linear momentum conservation to simple processes involving the emission, absorption, or reflection of photons.

Use the 
[image: image13.wmf]Ehfpc

==

 equation.  Mainly though, you use the 
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 part of it.
c. Calculate the number of photons per second emitted by a monochromatic source of specific wavelength and power.

Power is work divided by time, which means that it is also energy divided by time.  Use the 
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 equation to calculate the energy for one photon.  You know the total amount of energy in one second (it’s just the power) so you can divide it by the energy of a photon to get the number of photons per second.
d. Describe a typical photoelectric effect experiment, and explain what experimental observations provide evidence for the photon nature of light.

This would require you to describe a typical photoelectric tube.  You would want to talk about the emitter and the collector.  Also talk about the stopping potential  that is applied to the collector and how it affects the photoelectrons.  The key thing for the photon nature of light (by this they mean the particle nature of light) is that the photons are having collisions with electrons and knocking them out of the metal, giving them (the electrons) kinetic energy.  The photoelectric equation allows you to calculate the maximum kinetic energy one of these photoelectrons can have.
e. Describe qualitatively how the number of photoelectrons and their maximum kinetic energy depend on the wavelength and intensity of the light striking the surface, and account for this dependence in terms of a photon model of light.

The wavelength of the light determines the amount of energy each photon has.  If the energy is too small (the wavelength is not short enough or the frequency is too small) then no photoelectrons are emitted.  The photons don’t have enough energy to break the electrons loose.  The work function can be thought of as the energy that binds the electrons to the metal.  If the photon has more energy than the work function, electrons will be knocked out of the metal.  If the photon’s energy is less than the work function no photoelectrons are produced.  

The energy of the photon is a function of its wavelength.  The shorter the wavelength the greater the energy.  It is also a function of its frequency.  The bigger the frequency the bigger the energy of the photon.  

The intensity of the light is a measure of the number of photons per second that are incident on the metal surface.  If the wavelength is too large to produce photoelectrons, the intensity of the light will have no effect.  No photoelectrons will be produced.

If the wavelength is suitable to produce photoelectrons, the intensity will determine the number that are released.  The intensity will have no effect on the energy of the photoelectrons however, just their number.
f. When given the maximum kinetic energy of photoelectrons ejected by photons of one energy or wavelength, determine the maximum kinetic energy of photoelectrons for a different photon energy or wavelength.

Use the 
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 equation. You are given the maximum kinetic energy and the energy of the photons (or wavelength) so you can calculate the work function, 
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.  Then using the work function and the new photon energy you can work out the maximum kinetic energy of the photoelectrons for the new wavelength.

g. Sketch or identify a graph of stopping potential versus frequency for a photoelectric-effect experiment, determine from such a graph the threshold frequency and work function, and calculate an approximate value of h/e. 
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Here is a typical graph.  The fC term is the threshold  frequency.  It is simply where the curve hits the old x axis. Photons that have a higher frequency than the cutoff frequency will produce photoelectrons that have enough energy to reach the collector, overcoming the electric field establish on the thing.   Photons at the threshold frequency will have a maximum kinetic energy that is equal to the potential energy of the field.  

To find the work function, okay.  Let’s see.  At the threshold frequency the maximum kinetic energy of the photoelectrons is equal to the potential  energy in the field so:
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  and   
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  at the threshold frequency, the stopping potential is zero, so   
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.  So the work function is simply the threshold frequency times Plank’s constant.
The energy of a photon is 
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and the potential energy of the field is 
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.  Set them equal and you get 
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q is the charge of an electron, so we can plug in “e” for the electron’s charge and write the equation as:  
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solving for 
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like they want us to do we get:  
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   Thus, h/e is simply the slope of the graph.
2.  You should understand the concept of energy levels for atoms so you can:

a. Calculate the energy or wavelength of the photon emitted or absorbed in a transition between specified levels, or the energy or wavelength required to ionize an atom.

Okay.  This is the one where you have the energy diagrams.  They look like this:
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The one on the left you would use to determine the energy needed to ionize an atom.  The one the right gives you the specified energy levels that are available for the electrons to make their quantum leap things to.  (The Physics Kahuna recognizes that that was a really wretched sentence – but, he doesn’t care.)  Electrons absorb photons that have energy that is equal to the energy differences between the energy levels.  The wavelength or the frequency of the photons can be calculated because you know the energy that is needed to make the quantum leaps.  We did several of these problems and the  whole thing was wonderfully explained in the handout.  What a lucky AP student you are to have such a splendiferous resource!

b. Explain qualitatively the origin of emission or absorption spectra of gases.

The “qualitatively” thing is nice.  It means that you don’t have to calculate anything, just explain it  On second thought, maybe that’s not so good.  It is always easier to calculate something than to explain it.  Gas atoms that are excited will give off an emission spectrum.  These are photons of specific wavelengths that represent the energy levels within the atom.  The excited electrons jump up to higher energy levels, are not stable, and fall back down to lower energy levels. The energy difference between the energy levels is given off as a photon by the electron.  SO  the only colors given off correspond to the energy level differences in the atom.  The spectrum given off appears as different colored lines.  You will recall having viewed just such a thing.

The absorption spectra has to do with white light (all colors) shining through a gas sample.  The photons of light that have wavelengths that correspond to the energy levels in the atoms of the gas are absorbed.  The spectrum is continuous – goes from red to violet, but the absorbed wavelengths show up as dark lines where there is no light.

c. Given the wavelengths or energies of photons emitted or absorbed in a two-step transition between levels, calculate the wavelength or energy for a single-step transition between two levels.

This is pretty simple -   just calculate the energy of the photon from its wavelength and then convert it into eV.  You can then translate that into the energy levels in the atom.  We did a bunch of problems like that.  Check ‘em out.
3.  You should understand the concept of DeBroglie wavelength so you can:

a.  Calculate the wavelength of a particle as a function of its momentum.

The DeBroglie wavelength is the flip side of the coin for matter.  The idea is that moving particles such as electrons have wave characteristics – frequency, wavelength, &tc.  Also that the particles can undergo wave interactions such as constructive and destructive interference, producing interference patterns.

 Just use the 
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 equation.  It gives you the wavelength as a function of momentum.  The equation is for a wave, but it also works for particles as well.  Of course the momentum of a particle is simply   
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.
b. Describe the Davisson-Germer experiment, and explain how it provides evidence for the wave nature of electrons.

Okay, this is a classic experiment that took place in 1927.  Two guys, Davisson and Germer, measured the wavelength of electrons that were scattered off a nickel target in a vacuum.  The crystal structure of the nickel acted like a diffraction grating.  The scattered electrons exhibited interference patterns – you know the whole minima and maxima deal at specific angles.  This was confirmation of DeBroglie’s theory of particle wave behavior.
4.  You should understand the nature and production of x-rays so you can calculate the shortest wavelength of x-rays that may be produced by electrons accelerated through a specified voltage.

x-rays are produced when high velocity electrons are incident on a dense metal such as tungsten.  If we assume that the energy of the electron is converted into the energy of the x-ray photon produced, then we get:
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Where q is the charge of the electron and V is the potential difference that the electron was accelerated through.

5.  You should understand Compton scattering so you can:

a.  Describe Compton’s experiment, and state what results were observed and by what sort of analysis these results may be explained.

The Compton thing is that a beam of x-rays are flashed onto a graphite crystal.  The x-ray beam is made up of a stream of photons.  The photons, acting like particles, collide with electrons in the carbon atoms in the graphite.  The photons give some of their energy to the electrons.  Now, having less energy than before, the photons end up with a longer wavelength.  For a photon less energy means longer wavelength.  This was good evidence for the particle nature of electromagnetic waves.

b.  Account qualitatively for the increase of photon wavelength that is observed, and explain the significance of the Compton wavelength.

Oops.  The Physics Kahuna already did this in the deal up above.  Oh well.  The important thing is that increase in photon wavelength is due to the loss of photon energy in the collision between the photons and electrons.

B.  Nuclear Physics

1.  You should understand the significance of the mass number and charge of nuclei so you can:
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a. Interpret symbols for nuclei that indicate these quantities.

It’s just like the thing over here to the right.  Mass number, atomic number, and the elements chemical symbol.  

b.  Use conservation of mass number and charge to complete nuclear reactions.

Okay, this is simple.  The basic idea is that the atomic number and mass numbers are conserved  in a nuclear reaction.    This means that the total atomic number on one side of the equation must equal the total atomic number on the other side.  Same deal for the mass number.

c.  Determine the mass number and charge of a nucleus after it has undergone specified decay processes.

Three kinds of decay to worry about – alpha decay, beta decay, and gamma decay.   In alpha decay, the nucleus loses an alpha particle, which is a He-4 nucleus.  In Beta decay the nucleus loses an electron.  Gamma decay is usually a byproduct of either alpha or beta decay.

In alpha decay, the mass number of the parent nuclei goes down by four and atomic number goes down by two.  In beta decay the mass number stays the same but the atomic number increases by one.  The gamma photon has no effect on either mass number or atomic number.
c. Describe the process of (, (, ( decay and write a reaction to describe each.

Darn, the Physics Kahuna has already done that!  (See above).  But here are a couple of  example equations.
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    Alpha decay
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   Beta decay

e.  Explain why the existence of the neutrino had to be postulated in order to reconcile experimental data from ( decay with fundamental conservation laws.

A particle accelerator was used to bombard an atomic nucleus with a high-energy particle.  Energy and momentum would have to be conserved, but when the properties of the particles were examined after the collision, the energy and  momentum did not add up.   There had to be another particle that had the missing energy and momentum.  A new particle had to exist and was postulated.  Later it was given the name “neutrino” by Enrico Fermi.  It wasn’t until the mid 1950’s that the neutrino was actually detected.

Here’s an example of a reaction that produces a neutrino (this would be beta decay, right?):
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 The symbol for the neutrino is  v.
2.  You should know the nature of the nuclear force so you can compare its strength and range with those of the electromagnetic force.

The nuclear force binds the nucleons together within the nucleus.  It is many orders of magnitude stronger than the electromagnetic force.  Its effective range, however, is very small – essentially the particles have to be really close together, like almost touching, before the strong nuclear force is greater than the electromagnetic force.

So its strength is much greater than the electromagnetic force but it is a much shorter range deal.

3.  You should understand nuclear fission so you can:

a.  Describe a typical neutron-induced fission and explain why a chain reaction is possible.

By using the phrase “describe”, the College Board folks are telling you that you don’t need to write out an actual fission equation, but simply to state what happens in one.  This is pretty simple.  Okay  here’s what happens:  a heavy nucleus, like your basic U-235, absorbs a neutron.  This makes it unstable, and it splits apart.  This is the “fission” part of the deal.  It becomes two new nuclei.  Stuff like barium and krypton.  

Now why is a chain reaction possible?  The Physics Kahuna leaves you with this one to research on your own.

b. Relate the energy released in fission to the decrease in rest mass.

Just use the 
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 equation.  The energy released (the (E deal) is equal to the change in the rest mass (the (m deal) times the speed of light squared.  You just use the equation.

From 2001:

· Consider the following nuclear fusion reaction that uses deuterium as fuel.
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  (a) Determine the mass defect of a single reaction, given the following information.
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Okay, this is simple, just add up all the masses and then compare it to the mass of a helium nuclei plus a proton and a neutron.  We will subtract the individual parts from the mass of the three deuterium nuclei.
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  (b) Determine the energy in joules released during a single fusion reaction.
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  (c) The United States requires about 1020  J per year to meet its energy needs. How many deuterium atoms would be necessary to provide this magnitude of energy?
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  (d) Assume that 0.015% of the hydrogen atoms in seawater (H2O) are deuterium. The atomic mass number of oxygen is 16. About how many kilograms of seawater would be needed per year to provide the hydrogen fuel for fusion reactors to meet the energy needs of the United States?
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From 1997:

· [image: image89.wmf]Ionized Atom
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A monatomic gas is illuminated with visible light of wavelength 400 nm.  The gas is observed to absorb some of the light and subsequently to emit visible light at both 400 nm and 600 nm.

a. In the box, (above) complete an energy level diagram that would be consistent with these observations.  Indicate and label the observed absorption and emissions.

b. If the initial state of the atoms has energy ‑ 5.0 eV, what is the energy of the state to which the atoms were excited by the 400 nm light?
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c. At which other wavelength(s) outside the visible range do these atoms emit radiation after you are excited by the 400 nm light?
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From 1996:

· An unstable nucleus that is initially at rest decays into a nucleus of fermium-252 containing 100 protons and 152 neutrons and an alpha particle that has a kinetic energy of 8.42 MeV.  The atomic masses of helium-4 and fermium-252 are 4.00260 u and 252.08249 u, respectively.

a. What is the atomic number of the original unstable nucleus?
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b. What is the velocity of the alpha particle? (Neglect relativistic effects for this calculation.)
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c. Where does the kinetic energy of the alpha particle come from?  Explain briefly.Where does the kinetic energy of the alpha particle come from?  Explain briefly.

Mass Equivalence:  The original nucleus decays into the product particles and energy.  The energy  shows up primarily as the kinetic energy of the daughter nucleus and the particles that are emitted.   Energy Conservation is also involved – the potential or binding energy of the nucleus was converted into kinetic energy of the products of the reaction.

d. Suppose that the fermium-252 nucleus could undergo a decay in which a (-  particle was produced.  How would this affect the atomic number of the nucleus?  Explain briefly.

Atomic number increases by one.   A neutron converts into a proton and an electron.
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Note you would not have access to a periodic table, so you probably wouldn’t know what element had an atomic number of 101.

From 1995:

· A free electron with negligible kinetic energy is captured by a stationary proton to form an excited state of the hydrogen atom.  During this process a photon of energy Ea is emitted, followed shortly by another photon of energy 10.2 electron volts.  No further photons are emitted.  The ionization energy of hydrogen is 13.6 electron volts.

a. Determine the wavelength of the 10.2 eV photon.
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b. Determine the following for the first photon emitted.

i. The energy Ec of the photon
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ii. The frequency that corresponds to this energy
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The following diagram shows some of the energy levels of the hydrogen atom, including those that are involved in the processes described above.  Draw arrows on the diagram showing only the transitions involved in these processes. 

d. The atom is in its ground state when a 15 eV photon interacts with it.  All the photon's energy is transferred to the electron, freeing it from the atom.  Determine the following.

i. The kinetic energy of the ejected electron.
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ii. The de Broglie wavelength of the electron.
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From 1994:

· A series of measurements were taken of the maximum kinetic energy of photoelectrons emitted from a metallic surface when light of various frequencies is incident on the surface.

a. The table below lists the measurements that were taken.  On the axes, plot the kinetic energy versus light frequency for the five data points given.  Draw on the graph the line that is your estimate of the best straight‑line fit to the data points.
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b. From this experiment, determine a value of Planck's constant h in units of electron volt-seconds.  Briefly explain how you did this.
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Equation for a line.  h is the slope of the line.  
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From 1985:

· An energy‑level diagram for a hypothetical atom is shown to the right.
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Determine the frequency of the lowest energy photon that could ionize the atom, initially in its ground state.

b. Assume the atom has been excited to the state at ‑1.0 electron volt.

i. Determine the wavelength of the photon for each possible spontaneous transition. 

ii. Which, if any, of these wavelengths are in the visible range?

c. Assume the atom is initially in the ground state.  Show on the following diagram the possible transitions from the ground state when the atom is irradiated with electromagnetic radiation of wavelengths ranging continuously from 2.5 x 10‑7 meter to 10.0 x 10‑7 meter.

(a) The lowest energy photon that could ionize the atom would be one that kicks the electron to the 0 eV energy state.  This would be an energy of – 5.0 eV.
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(b)   i.  Here is the diagram showing all possible transitions for the electron that has reached the second excited state:
The  possible energy transitions are:  
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Now we can find the wavelength of the photons that have this energy:
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First transition:
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Second (and third) transition:
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ii. Which, if any, of these wavelengths are in the visible range?

The second and third transitions;  from – 1.0 eV to – 3.0 eV and from – 3.0 eV to – 5.0 eV.

c.  
Assume the atom is initially in the ground state.  Show on the following diagram the possible transitions from the ground state when the atom is irradiated with electromagnetic radiation of wavelengths ranging continuously from 2.5 x 10‑7 meter to 10.0 x 10‑7 meter.
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The light incident on the atom would have a wavelength of 250 nm to 1000 nm.  Wavelengths that would cause a transition  would be at 622 nm and at 310 nm.  The light needed to ionize the atom has a wavelength of 249 nm, the incident light is longer than that.  So only the three transitions are possible.

From 1992:

· The ground-state energy of a hypothetical atom is at - 10.0 eV.  When these atoms, in the ground state, are illuminated with light, only the wavelengths of 207 nanometers and 146 nanometers are absorbed by the atoms. (1 nanometer = 10 - 9 meter).
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a. Calculate the energies of the photons of light of the two absorption-spectrum wavelengths.
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b. Complete the energy-level diagram shown above for these atoms by showing all the excited energy states.

c. Show by arrows on the energy-level diagram all of the possible transitions that would produce emission spectrum lines.

d. What would be the wavelength of the emission line corresponding to the transition from the second excited state to the first excited state?
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e. Would the emission line in (d) be visible?  Briefly justify your answer.

Yes.  The visible spectrum extends from 400 to 700 nm.











who said the "revised explanation" in 1947 that it was a weather balloon was a cover story concocted on orders that came down from those reporting directly to the Commander in Chief, President Truman, and that false debris that had nothing to do with the Roswell Incident was shown to reporters in Gen. Ramey's office and passed off on the public as the Roswell debris.





I have been personally informed by astronaut Gordon Cooper that Roswell did involve the recovery of a crashed extraterrestrial spaceship, that our movie (which he saw) was largely accurate, that there has been a half century of official denial and official lies


about it continuing to this day, and that he has a very close friend who saw the alien bodies. Gordon Cooper was one of the original Mercury Seven astronauts. He filmed a flying saucer that even landed at close range while in the service and said the filmed evidence of the inexplicable and technologically advanced craft was "buried" by the Pentagon and ignored by Project Blue Book, which said it could find no credible evidence for the existence of flying saucers.





Astronaut Edgar Mitchell, who walked on the moon, believes the weight of the evidence is that Roswell was an extraterrestrial event and he publicly suggested, recently, that those who knowingly withheld the facts from astronauts who went to the moon are "criminally liable" for essentially using astronauts as guinea pigs while not telling them the truth about what is known about alien life forms visiting earth....





Former Command Sgt. Major Bob Dean, formerly of SHAPE (Supreme Headquarters Allied Powers Europe) states that as part of his job in the military in Europe he was shown a classified document, "The Assessment," that revealed that the military has evidence and exhibits of numerous extraterrestrial craft conducting a surveillance of the earth, and that this certain knowledge has demoralized those of high rank who are in the know.





Mr. Adams, may I suggest you change the name of your column to "The Dope," unless you're prepared to show some hubris and admit in print that you leaped before you looked. 


--Paul Davids, executive producer/co-writer of "Roswell"





Cecil replies:


I think the word you're looking for in your last paragraph is "humility," not "hubris." But let's not nitpick. I've attempted to address some of the contentions in your letter below.





1. Phil Klass is intellectually dishonest, reviled, etc.





Nonsense. I spoke with two prominent UFO researchers, Karl Pflock and Kevin Randle. Both have written books about Roswell and believed there was some basis to the stories about crashed spaceships. Pflock no longer believes these stories but Randle still does and in fact he














Dear Cecil:


I saw the movie Roswell the other day and am quite taken with the revelation that: (1) aliens crash-landed in New Mexico back in the 40s; (2) one or two survived long enough to be observed and analyzed; (3) metal never before seen on earth, which looked like aluminum but was as strong as titanium, was recovered; and (4) the government is covering this up. Any truth to this? 


--Anonymous





Dear Cecil:


What's the straight dope on this "alien autopsy" movie making the rounds? From what I saw of it, the purpose of the filming seemed to be to convince viewers that the event actually occurred rather than to document an autopsy. I've seen and heard of autopsy notes and even photographs being made, but is filming of the procedure ever done? What possible value would it have? 


--John C. Heckler, via the Internet





Cecil replies:


Just guessing, but considering that Fox built an entire TV show around it, I'd say the value had to be at least a hundred grand. The chance to cash in big is the only thing that could have kept this lame story alive.





The "Roswell incident" began on June 14, 1947, when rancher Mac Brazel found some debris on the spread he managed about 75 miles northwest of Roswell, New Mexico. The junk 














LATE NEWS





To the Teeming Millions:


In 1997 the U.S. Air Force issued a report attributing the 1947 incident to Project Mogul and in addition ascribing sightings of alien bodies to a bunch of dummies. Just like I said.


HE'S A BELIEVER





Dear Cecil:


Regarding your column on the Roswell UFO incident, I was executive producer and co-writer of the movie mentioned in the letter to you, called "Roswell" starring Kyle MacLachlan and Martin Sheen. I have also produced a commercial video ("Reply to the Air Force Report on the Roswell Incident") which contradicts everything you wrote, most of which you collected from Phil Klass, a now well-past-the-age-of-retirement debunker who has never even passed muster as a dispassionate skeptic and who is reviled by everyone I know as a disingenuous and intellectually dishonest writer on UFO's. Here are the known facts which your readers--and you--deserve to read:





The Government Accounting Office (the GAO) recently reported that the military documents that could have explained the Roswell Incident (outgoing messages from the commanding officer and others at the Roswell Army Air Field 1947) were destroyed without proper authorization decades ago. The Air Force never 'fessed up to that in their 1994 report.... 


Charles Moore's attempt to explain the "strange writing" on the Roswell debris as being flower designs on tape that held together a flimsy balsa wood radar reflector is disputed by the only living witness who has testified about the writing he saw on the debris: Dr. Jesse Marcel, Jr. He categorically states that the symbols he saw on the debris were embossed on metal, they were not designs on tape. He is a flight surgeon and practicing physician, and has investigated crashes for the military. His father was Jesse Marcel, a Roswell intelligence officer who described the Roswell debris in about 1978, on videotape, as having been "not made on this earth."





The dates of the Mogul launches and the written records of the then-secret program do not indicate any launch with instrument packages that coincides in time with the Roswell Incident....





Three generals have publicly gone on record as supporting key aspects of the fact that there was a major coverup, and that includes (1) Sen. (and Gen.) Barry Goldwater, former head of the Senate Intelligence Committee, who has written letters stating and has stated on TV that he takes the "crashed spaceship" explanation very seriously, (2) Brig. Gen. Arthur Exon, former base commander of Wright Patterson Air Force Base (where the debris and alien bodies were reportedly taken), who confirms on tape it was an extraterrestrial crash with bodies and that "the coverup won't end until all those originally involved with the coverup are deceased," and (3) Brig. Gen. Thomas DuBose, 




















included sticks, metallic paper, and tape with mysterious writing on it. Total weight: five pounds.  The makings of an alien spacecraft? More like the makings of an alien kite. Brazel probably wouldn't have given the matter much thought, except that 11 days later the first sighting of a "flying saucer" occurred in Washington state. Brazel decided to report his find to the local sheriff, who called the military intelligence office at the Roswell army airfield.





The military guys didn't know what to make of the stuff they collected from Brazel's ranch. But they'd read about flying saucers like everybody else and, let's face it, after you've been stationed a while in an isolated outpost you get a little desperate for excitement. They sent out a press release saying they'd found the wreckage of a flying saucer. The army's top brass went nuts. They immediately confiscated the Roswell junk and held a press conference at which they declared it was the remains of a weather balloon.





The truth wouldn't come out till years later. In 1947 the government was conducting Project Mogul, an attempt to use high-altitude balloons to detect expected Soviet atom-bomb tests. Periodically researchers in Alamogordo, New Mexico, sent up a "balloon train," a string of balloons carrying electronics plus a sticks-and-tinfoil radar reflector. The remains of one of these balloon trains was undoubtedly what Brazel found. In fact, contact with one had been lost when it was less than 20 miles away from his ranch.





The clincher: the tape with mysterious writing. According to Charles Moore, a Project Mogul scientist, the radar reflectors had been made during World War II by a company in New York City's garment district. When early models proved too flimsy, the company did a quick fix by reinforcing the reflectors using tape with stylized flower designs on it.





We now fast-forward to the late 1970s. Renewed interest in UFOs has led researchers to reexamine the Roswell case. Various parties obligingly come forward with tales about having seen or heard about alien crash victims 30 years earlier.





Having consulted with Philip Klass, a noted UFO debunker who's written extensively about Roswell, I'd say what we've got here is a bunch of people who spent too much time in the desert without a hat. Nonetheless entrepreneurs have used this unpromising material to create a veritable industry of Roswell books, films, museums, and more.





Now it's 1995. An English TV producer--a TV producer, for God's sake--comes up with what he claims is a film of an autopsy conducted on the aliens' bodies. Doctors, Hollywood special-effects guys, and even many UFO buffs who see it pretty much roll their eyes. The thing obviously depicts a bunch of actors in space suits with no idea how a real autopsy is done fumbling over a reject from a Steven Spielberg flick. One giveaway, reported in the July/August 1997 Skeptical Inquirer, was that a standard-issue "danger" sign visible on the wall was in a graphic format not adopted until 1967.





But who cares? The honchos at Fox surely figured: hey, the shroud of Turin fooled 'em for 600 years. All we've got to do is keep 'em watching till the last commercial break.














was a technical consultant for your movie. Although both men had fundamental disagreements with Phil Klass, they spoke well of him and said he was a person of integrity. Both said they found you rather credulous.





2. The military destroyed key documents relating to the case without authorization.





Three years' worth of outgoing messages from Roswell were destroyed during housecleaning, apparently when the military records center was moved from Kansas City to St. Louis. The destruction of records was handled somewhat casually but government archivists doubt this can be attributed to a conspiracy. In any case indications are that the Roswell affair was handled largely by telephone.





There is no question that the military was genuinely concerned about UFOs during the late 1940s and early 1950s. Secret documents declassified in the mid-1980s reveal anxious discussions on the subject among high-level officials. However, none of these documents indicate that the government had any physical evidence of crashed saucers or the like. On the contrary, a number of documents lament the lack of such evidence.





3. Jesse Marcel, Jr., says the strange symbols he saw on the debris were embossed on the metal, not printed on tape.





Jesse Marcel, Jr., was a child at the time of the incident. Nearly 50 years have passed. Marcel's statements regarding the debris have made him a celebrity on the UFO circuit. 'Nuff said.





4. The dates of the secret Project Mogul balloon launches do not coincide with the Roswell incident. 





Baloney. A 600-foot-long string of two dozen weather balloons and several kitelike radar reflectors was launched from Alamogordo, N.M., on June 4, 1947. Contact with the balloons was lost when they were less than 20 miles from the Brazel ranch. Mac Brazel found the mysterious debris June 14.  Contemporary descriptions of the debris suggest its appearance was similar to that of a wrecked balloon train.





5. Barry Goldwater takes the "crashed spaceship" explanation very seriously. 





So? Sen. Goldwater has no personal knowledge of Roswell. Neither do any of the other famous names you cite.





6. Gen. Exon says it was an extraterrestrial crash with bodies.





Gen. Exon's statements were based on hearsay. He did not become commander at Wright Patterson until many years after the Roswell incident. He never saw any debris.























Gen. Dubose says the "weather balloon" story was concocted on orders from above.





Of course. The weather balloon story was intended to conceal the Project Mogul experiment, a secret Pentagon project to develop a means of detecting anticipated Russian atom bomb tests.





8.  Former Sgt. Bob Dean says he saw a secret memo saying the military has evidence of extraterrestrial spacecraft. 





Neither Pflock nor Randle found Dean's statements believable.





Although I don't suppose there's much chance of persuading you, Paul, others may be interested in Karl Pflock's story. He describes himself as skeptical about Roswell but says "there's still a chunk of [UFO] data that can't be explained by known science."  Pflock initially was inclined to believe the Roswell UFO stories and spent nearly four years researching them. However, "when I got into it, a whole lot of what had been claimed turned out not to have been true at all," he says. 





Pflock says he now doesn't think Roswell had anything to do with aliens. "The congruence between the Project Mogul equipment and what we know about the [Roswell] debris is just too great to be dismissed." He plans to discuss the matter in a book to be published on the 50th anniversary of the incident entitled, "The Roswell UFO Mystery: Legend and Reality."





Everybody says you know how to make an entertaining movie, though.





--CECIL ADAMS























Little Boy Blue


THE little toy dog is covered with dust, 


But sturdy and stanch he stands; 


The little toy shoulder is covered with rust, 


And his musket molds in the hands. 


Time was when the little toy dog was new, 


And the soldier was passing fair; 


And that was the time when our Little Boy Blue 


Kissed them and put them there. 





"Now, don't you go till I come," he said, 


"And don't you make any noise!" 


So, toddling off to his trundle-bed, 


He dreamt of the pretty toys; 


And, as he was dreaming, an angel song 


Awakened our Little Boy Blue-- 


Oh! the years are many, the years are long, 


But the little toy friends are true! 





Aye, faithful to Little Boy Blue they stand, 


Each in the same old place-- 


Awaiting the touch of a little hand, 


The smile of a little face; 


And they wonder, as waiting the long years through 


In the dust of that little chair, 


What has become of our Little Boy Blue, 


Since he kissed them and put them there. 
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