
Writing Exercises:  Week 6

Can the following paragraphs be improved?  If so, how?

A
The plots produced from the methodology will be different for each plot. The scatterplot’s goal is to 
plot the number of electrons per charge from the ion versus the number of drops that are being 
observed or in this case calculated by the algorithm. The histogram’s display will consist of the number 
of drops versus the integer n value of total charge Q which is inversely proportional to the electron 
charge value.

B
Expectations are that the results will show the interference lines that Young’s experiment produced. The 
more photons that are used, less noisy should the probability distribution become. Also, have 
interference graph that increases in interference as more photons hit the set boundaries within the 
program. When the distance between the slits decreases the space between the interferences should 
increase within the graph. Using the constructive and destructive wave equation the number of 
interferences will be counted and printed. Overall, this project expects to model the double-slit 
experiment and to show the wavelike behavior of particles (photons).

C
This simulation of a Compton scattering experiment aims to determine the Compton wavelength and 
rest energy of an electron.  These values will be determined through the analysis of a photon’s change 
in wavelength as a function of scattering angle after being scattered by a target’s electron.  This process 
requires relativistic principles and some quantum mechanical events to be modelled for the simulation.  
Apparatus uncertainties and inefficiencies will also be modelled so that this virtual experiment reflects 
its real-world application.  The end goal is to provide deliverable Python code that combines Monte 
Carlo and deterministic methods to calculate the previously-mentioned electron quantities, verifying 
Compton’s Equation (1).

D
The emission of electrons from light with a minimum threshold frequency, suggest processes that occur 
on the small scale which are counterintuitive to classical physics. This opens up many research 
questions. This will be the first official experiment testing the particle nature of light. An earlier 
experiment performed by Heinrich Hertz serves as a counterviewpoint to this experiment since the 
wave nature of light was accepted at the time. Hertz found that shining ultraviolet light on a metal plate 
caused it to shoot sparks. Additionally, different metals required different minimum frequencies for the 
electron emission to occur. What was puzzling was that increasing the intensity increased the number 
of electrons emitted without increasing their energy; and increasing the frequency of light boost the 
electron energies while keeping the number produced unaffected. The result from this experiment will 
clarify the process.

E
Thomson’s motivation for his work was primarily to understand the nature of cathode rays. Cathode 
rays were observed in Thomson’s time using an evacuated glass cylinder (known as the cathode ray 
tube) that contained both a cathode (negatively charged piece of metal) and an anode (positively 
charged piece of metal) inside (with some distance between them), which were each connected by 
conducting wire to opposite terminals of a voltage source outside the cylinder (the wires passed 
through the cylinder’s surface). When the voltage source was turned on, visible light appeared on the 



portion of the glass surface behind and closer to the anode than the cathode. Furthermore, if any object 
was placed inside the cylinder between the cathode and the portion of the glass surface where the light 
appeared (such as the anode, for example), this caused a shadow to appear in the light, indicating that 
the ultimate source of the light was coming from the cathode. This unknown light source that was 
emanating from the cathode is what is referred to as the “cathode ray”. Furthermore, in some versions 
of cathode ray tubes, depending on how much air was evacuated from the cylinder, it was possible to 
actually see the cathode ray extend from the negatively charged cathode all the way to the positively-
charged anode and then continue on to the glass surface behind.

F
To conduct this experiment, a housing unit with two plates inside of it will be needed. The two plates, 
will be connected a battery, to act as a capacitor. The top plate will have a tiny hole in it, to allow only a 
couple drops of oil to fall at a time. The oil will be sprayed into the contraption with an atomizer. First, 
the oil drops will fall through the hole. The net downward force will be calculated. Next, more oil 
droplets will fall through, this time, the X-ray source activated and plates will be charged. The ionized 
oil droplets will be attracted to the positively charged plate. The battery will be tuned until the electric 
force equals the net downward force, previously calculated. From the equality of these two equations, 
the electron’s charge can be calculated. A microscope will be inserted into the capacitor cavity to 
visualize the movement of oil droplets.


