
Homework 11

Problem 3

In[1]:=

Out[1]=

In[2]:= (* solid angle *)

Ω =
area

d2
/. area → π r2

Out[2]=

π r2

d2

In[3]:= moon = Ω /. d → 3.84 × 108, r → 1.74 × 106 ;
moon // ScientificForm

Out[4]//ScientificForm=

6.45039 × 10-5

In[5]:= sun = Ω /. d → 1.5 × 1011, r → 6.96 × 108 ;
sun // ScientificForm

Out[6]//ScientificForm=

6.76372 × 10-5

In[7]:=

moon

sun

Out[7]= 0.953674

Problem 4

In[8]:= Clear ["Global` *"]



In[9]:= ntar =
ρ t

m
/. ρ → 10.5 × 103, t → 10-6, m → 108 * 1.66 × 10-27 

Out[9]= 5.85676 × 1022

In[10]:= (* solid angle *)

Ω =
area

d2

Out[10]=

area

d2

In[11]:= Ω = Ω /. area → 0.1 × 10-6, d → 1 × 10-2

Out[11]= 0.001

In[12]:= Nsc = Nin ntar sig Ω /. Nin → 1010, sig → 0.5 × 10-28

Out[12]= 29.2838

Problem 5

In[58]:= π / Degree * 1.

Out[58]= 180.
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In[59]:= Plot [Sin[θ / 2 Degree ], {θ, 0, 360}]

Out[59]=
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In[60]:= f[θ_] =
1

Sin[θ / 2 Degree ]4
;

In[61]:= LogPlot [f[θ] Sin[θ Degree ], {θ, 0, 180}]

Out[61]=
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In[62]:= tmp = Integrate 
Sin[θ ]

Sin[θ / 2 ]4
, θ

Out[62]= -2 Csc
θ

2

2

In[63]:= Limit [tmp , θ → π ]

Out[63]= -2

In[64]:= Series [tmp , {θ, 0, 1}]

Out[64]= -
8

θ2
-
2

3
+ O[θ]2

In[65]:= int[a_, b_] := NIntegrate [f[θ] Sin[θ Degree ], {θ, a, b}, {ϕ, 0, 2 π }]

In[66]:= total = int[10, 180]

Out[66]= 94 065.2
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In[67]:= Table [xint [a, a + 10], {a, 10, 170, 10}]

Out[67]= {xint [10, 20], xint [20, 30], xint [30, 40], xint [40, 50], xint [50, 60], xint [60, 70],

xint [70, 80], xint [80, 90], xint [90, 100], xint [100, 110], xint [110, 120], xint [120, 130],

xint [130, 140], xint [140, 150], xint [150, 160], xint [160, 170], xint [170, 180]}

In[68]:= tab = Table 
int[a, a + 10]

total
, {a, 10, 170, 10}

Out[68]= {0.753812 , 0.139577 , 0.0488309 , 0.022578 , 0.0122385 , 0.00735111 ,

0.00474052 , 0.00321691 , 0.00226499 , 0.00163646 , 0.00120139 , 0.000887057 ,

0.000650372 , 0.000464442 , 0.000311571 , 0.000179393 , 0.0000585878 }

In[69]:= labels = Table [a, {a, 10, 170, 10}]

Out[69]= {10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170}

In[70]:= Length /@ {labels, tab}

Out[70]= {17, 17}

In[71]:= BarChart [tab, ScalingFunctions → "Linear", ChartLabels → labels ]

Out[71]=
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In[72]:= BarChart [tab, ScalingFunctions → "Log", ChartLabels → labels ]

Out[72]=
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Problem 5 

Repeat for Hard Sphere

In[73]:= Clear ["Global` *"]

In[74]:= π / Degree * 1.

Out[74]= 180.

In[75]:= f[θ_] = 1;
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In[76]:= LogPlot [f[θ], {θ, 0, 180}]

Out[76]=
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In[77]:= LogPlot [f[θ] Sin[θ Degree ], {θ, 0, 180}]

Out[77]=
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In[78]:= tmp = Integrate [Sin[θ], {θ, 0, π }, {ϕ, 0, 2 π }]

Out[78]= 4 π

In[79]:= int[a_, b_] := NIntegrate [f[θ] Sin[θ Degree ], {θ, a, b}, {ϕ, 0, 2 π }]

In[80]:= total = int[0, 180]

Out[80]= 720.

In[81]:= Table [xint [a, a + 10], {a, 00, 170, 10}]

Out[81]= {xint [0, 10], xint [10, 20], xint [20, 30], xint [30, 40], xint [40, 50],

xint [50, 60], xint [60, 70], xint [70, 80], xint [80, 90], xint [90, 100],

xint [100, 110], xint [110, 120], xint [120, 130], xint [130, 140],

xint [140, 150], xint [150, 160], xint [160, 170], xint [170, 180]}
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In[82]:= tab = Table 
int[a, a + 10]

total
, {a, 00, 170, 10}

Out[82]= {0.00759612 , 0.0225576 , 0.0368336 , 0.0499905 , 0.0616284 , 0.0713938 ,

0.0789899 , 0.084186 , 0.0868241 , 0.0868241 , 0.084186 , 0.0789899 ,

0.0713938 , 0.0616284 , 0.0499905 , 0.0368336 , 0.0225576 , 0.00759612 }

In[83]:= labels = Table [a, {a, 00, 170, 10}]

Out[83]= {0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170}

In[84]:= Length /@ {labels, tab}

Out[84]= {18, 18}

In[85]:= BarChart [tab, ScalingFunctions → "Linear", ChartLabels → labels ]

Out[85]=
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In[86]:= BarChart [tab, ScalingFunctions → "Log", ChartLabels → labels ]

Out[86]=
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Problem 6

In[126]:= Clear ["Glboal` *"]
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Part a

In[127]:= lum = 10.34
1

cm2

1

sec

Out[127]=

1. × 1034

cm2 sec

In[128]:= higgsCS = 50. pb //. pb → 10-12 barn, barn → 10-28 m2, m → 102 cm

Out[128]= 5. × 10-35 cm2

In[129]:= hrate = lum higgsCS

Out[129]=

0.5

sec

In[130]:= 1 / hrate

Out[130]= 2. sec

Part b

In[131]:= UnitConvert [Quantity [1, "Years"], "Seconds"]

Out[131]= 31 536 000 s

In[132]:= oneYear = 1 year
365.25 days

1 year

24 hour

1 days

60 min

1 hour

60 sec

1 min

Out[132]= 3.15576 × 107 sec
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In[133]:= hPerYear =
1

3
hrate oneYear;

hPerYear // EngineeringForm

Out[134]//EngineeringForm=

5.2596 × 106

Part c

In[135]:= rate = 40. × 106
1

sec

Out[135]=

4. × 107

sec

In[136]:= normalPerYear =
1

3
rate oneYear

Out[136]= 4.20768 × 1014

Part d

In[137]:=

normalPerYear

hPerYear
// EngineeringForm

Out[137]//EngineeringForm=

80. × 106

Part e

In[138]:= rate

Out[138]=

4. × 107

sec

In[139]:= rate // EngineeringForm

Out[139]//EngineeringForm=

40. × 106

sec

1 / rate

Out[140]= 2.5 × 10-8 sec

In[141]:= 1 / rate // EngineeringForm

Out[141]//EngineeringForm=

25. × 10-9 sec

In[142]:= c = 3.0 × 10^8
meter

sec
;
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In[143]:=

c

rate

Out[143]= 7.5 meter

In[144]:=

c

rate

3.3 feet

1 meter

Out[144]= 24.75 feet
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