SP324 Homework

SP324-HW09





Due Date: Wed 23 Apr 2008
Elementary Particles
The quark content of objects can be found at http://en.wikipedia.org/wiki/List_of_mesons and http://en.wikipedia.org/wiki/List_of_baryons .
1.  Draw Feymann diagrams (similar to Harris Fig 11.8 or 11.9 or 11.10 or 11.11) for the following:
a)  n ( p + e + 
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2.  Draw a Feymann diagram (similar to Harris Fig 11.8 or 11.9 or 11.10 or 11.11) for the following:

a)   + p ( o + n

3.  Draw a Feymann diagram (similar to Harris Fig 11.8 or 11.9 or 11.10 or 11.11) for the following:

a)    ( D+  +  D  

4.  Go back and dig out your old modern physics notes or locate a suitable textbook (perhaps Harris p 133-134).  You can even find the derivation in Tipler.  Look in the section pertaining to the Bohr model of the hydrogen atom.

a)  The electrostatic potential energy in the hydrogen atom is V(r) =  EQ \F(zZe2,r)  (probably should include the 1/4o if you’re going to use the mks system); where 

z = 1 for the electron and Z = 1 for the proton.  Find an expression for the force between the electron and proton by doing Fr =   EQ \F(dV,dr)  .


b)  Starting from a SP221 circular motion treatment, derive the formula for the 
radius of the electron orbit using the Bohr model.


c)  Using a calculator, spreadsheet, or computer algebra system, obtain a 

numerical value of the radius for n = 1.


d)  What is the orbital speed of the electron (v/c)?

5.  Consider the bound state of a quark-antiquark. The form of the QCD potential is  

V(r) =   EQ \F(K1,r)    +   K2  r

where K1 = 50 MeV•fm and K2 = 1000 MeV/fm.  

a)  Follow the Bohr model procedure executed in Problem 4a & 4b, but with the 
QCD potential above and produce an expression for the orbit radius in charmonium. 

b) Using a calculator, spreadsheet, or computer algebra system, obtain a 

numerical value of the radius for n=1.

c)  Isolated quarks have never been observed.  One explanation is that as the 

quarks are pulled apart, the potential energy in the QCD field eventually 

exceeds that required to produce a qq pair.  At what separation distance 

does this occur for producing a 
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pair?

6.  Department Photo


Electronically submit (to vanhoy@usna.edu) a photo of yourself suitable for use in a department photo display.   It is preferable that the photo not be the typical formal USNA photograph.  Other persons may be in the picture as long as you are readily identifiable.  Scan a printed photo if necessary.  The camera in the Atoms lab can be used if you don’t have a photo already.  Any activities transpiring in the photograph should be “legal” and appropriate for a department photo display.

_1269840913.unknown

_1269841143.unknown

_1270030442.unknown

_1269841959.unknown

_1269841073.unknown

_1257858954.unknown

