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(Problem 4-6 continued) 

 (c)  Assuming the Au atom to be a sphere of radius r,  
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 quantities in parentheses in Equation 4-6. 
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104 atomic layers is not enough to produce a deflection of 10° , assuming 1 

collision/layer. 
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(Problem 4-15 continued) 
   



 
2

i

2 2 2

n 11 1 1
 =R

1
ni i i

R
n n!

" # " #$
= $% & % &

' ( ' (
 

 

 
( ) ( )( )

( )
2 2 2

i i

22 7 2

ii

n n
 = 91 17

n 11 1 0968 10 n 1
.

.

i

ni

i

n
nm

R n m

!
" #

= = $ %
&& ' & ( )

 

  

( ) ( )

( )

2 3

4

4 9
91 17 121 57        91 17 102 57

3 8

16
91 17 97 25        91 17

15

. . . .

. . .

nm nm nm nm

nm nm nm

! !

! !
"

= = = =

= = =

 

 None of these are in the visible; all are in the ultraviolet. 
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(Problem 4-19 continued) 

(c)  The shortest wavelength in the Lyman series is the series limit 

( 1,
i f
n n= ! = ).  The photon energy is equal in magnitude to the ground 

state energy Eµ! . 
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 (The reduced masses have been used in this solution.) 
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 (a) Lyman limit, (b) H! line, (c) H
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line, (d) longest wavelength line of Paschen 

series 

4-24. (a)  The reduced mass correction to the Rydberg constant is important in this case. 
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 (b)  Lyman α is the 2 1n n= ! =  transition. 
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        Lyman β is the 3 1n n= ! =  transition. 
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 The n =1 electrons “see” a nuclear charge of approximately 1Z ! , or 78 for Au. 
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4-40. Those scattered at 180! = °  obeyed the Rutherford formula.  This is a head-on 

collision where the α comes instantaneously to rest before reversing direction.  At 

that point its kinetic energy has been converted entirely to electrostatic potential 

energy, so  
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        The first three Li++ levels that have the same (nearly) energy as H are: 

(Problem 4-45 continued)  
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 (b) Ionization energy is 54.5eV. 
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(Problem 4-50 continued) 
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  Thus, all of the H energy level values are to be found within the He+ energy 
levels, so 
  He+ will have within its spectrum lines that match (nearly) a line in the H 
spectrum. 
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(Problem 4-53 continued) 
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