
Homework 4 Solutions

3-g Use E = 4 o, ,1 = .E 1r,rh"r. hc = I 240 eV nm) and th€ results of Problem 3-7 to find
1  E '

(a) i=600 nm

(b) ,1 = 0.03 m

(c) i=10 m

TIZ As in Problems $9 and I10,

1=3=3=oo *lrf i l l i  I =r.0x10re photons/s.
,  h f  hc t .9x lo-- fm

118 (a) Ks||i = .% = s(0.45 v) = 0.45 eV

' hc l2tlo eVnm -0.* ev = 2.0J eV(b) 9= f _x 
= -soo 

nm

h. l H "V* =612 rr_(c, ^,=7= zw"V

u. k.b2b xto-t I sY3 x 108 m/s)
a?3  5=== '  -  .  "  - -  ' =2 .48eV

,i (s x 10-' m[r.6x l0-'' J/ev)

I E (2.4s ev{1.6 x ro-t'� J/ev)
' = i= ; = --ffi =1'3zx to-' 4 ml s

TZS E = 3(X) keV, d=30"

(a) tt=t'-tn= 
h (1-coe 4= (0.002 43 nrnll - cos(30")l = 3.25 x10-13 m' 

fr.c

= 3.25 x10{ nm

- ,tc " ;r. (l.ux tor5 evsN3 x loE m7s)
(b)  E-- ; -10=;=-- - - -  

3d10,  "v  
=414x10-r2 m; thus,

X' = lo + AX= 474x10-12 m+0.325x10-12 m=4.455x10-r2 m,and

-, hc -, (l 't4xloi5 eVs[lx106 "/t) --
E = 

; 
- E = :-:::-:-:::+:::-:::!= 2.78 x 1o5 eV.
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(c) 

fi=fi+Kz, konservation of mergy)
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ev sXgxto6 sy's) -, *"u
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The enerry vs wavelength relation for a Photon i5 E = &' For a Photon of

wavelength given by 1o = 0.(71 1 nm the photon s energy is

E _ (o.ox " to-r I sXg x toE _sr/s) . =17.4t<ey"=@

For the case of back scatterin& A = t the ComPton scattering r€lation becomes
/  ^ ,  \

I -Ln=l zrt; 
l. setting t0 = 0.071 I nm we ob,tain

\m.c '  )

l' = o.nt * + 4= 7.60 x 1o-rr

or 0.075 0 nm.

.,_ rr _ (o.ozo' ro-" I rXg*to1_"yr) =16.3 kev.r = 7 = @

AE = 17.45 kev -16.33 keV = 1.12 keV - 1.1 keV '

- -  hc / IZ0eV nm)
evs =; - F O =l: -:--:--i-.j - 1.70 eV = 0'571 eV

,v.=(12.fl.,-! ^l-o.tt "u=u, =t'tu-'' 
t 587.5 run ./

(b)

(c)

(d)

(a)

(b)

T45 From a plot of v" versus/one finds Ir =6'7 xl}-v l's' fo =7'lxl0L Hz' and Q=L'D eY '

T6 Using Compton ehift formula

X' = to + t"(l- cosd) =0.5 nm+0.0@ 43 nm(1- coe 134") = 0 5O4 nm'

conservation of p,, p o, = p', + P., Lh = 
rftU 

+ f ̂ ,o, ce i, f n.o, as p = 
[ Vk

Conservation of p, : pov = p'y + p,y, u" =Y - r^.u. sin y', 7rn.u" sin 6= 
hY 

, ̂ U"o

Tm"v,si^O - +rill.e
rn.a.co8{ *-*"* t

l" sin9
tanf = -"""r--

l - As COAA

0.5 nm sin 134"
ran d= ----: =0.4114,6=22.9"' 0.504 nn-(0.5 nm)cos 134'


