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Homework 4 Solutions

Use E= % or A= —-hg— (where hc=1240 eV nm) and the results of Problem 3-7 to find

(a) A =600 nm

) A=003m

(© A=10m

As in Problems 3-9 and 3-10,
n P PA 589x10~° m
e = (I0W)————— =3.0x10" ph .
t  hf e )1.99x10-251m X107 photons/s

(a) Kopa =€V, =5(0.45 V) =045 eV

he 1240 eVnm

- _0.45 eV =2.03 eV
®) ¢ A-K 500 nm 045 €
©) 1,=—hf-=———~——-—1mevnm=612nm

¢ 203eV

he (6626x107 Js)3x10° mys)

E = = = 2.48 eV
A (5%107 mY16x107 J/eV)
(2.48 eVY1.6x107" JreV
p=t_E_ X - JeY) 1 zxio® kg m/s
A ¢ Ix10° mys

E =300 keV, 8=30°

(a) Al=A"-Ay= hc (1-cos & =(0.002 43 nm)1 - cos(30°)]=3.25x 108 m
mt
=325%107* nm
414x107" eVs)3x10° mys '
®) E=-"£:>,1,,=£=( )3( ™5) _ 414x 1072 m; thus,
Ay E, 300x10° eV

A= Ag+AA=414x10"2 m+0325x107? m=4.465x10"2 m, and

414x107 eV sX3x10® mys
hc:>£’=( )( m )=2.78x105 ev.

E'=— 12
A 4465x107“ m

(©) L = ﬁc’_ +K,, {conservation of energy)
Ay 4

K =

4

414x107%° eV s){3x 108
h:(i-l]J Al CLULL IPTS
Ay A

41dxI0 7 4.465%10°0F
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(a) The energy vs wavelength relation for a photon is E =-h1£. For a photon of

wavelength given by 4, =0.0711 nm the photon’s energy is
(6.626x107 J-8)3x10° nys)

E= =17.4 keV
(0.0711x10” m)(1.602x107" }/eV)

® For the case of back scattering, 6= the Compton scattering relation becomes

A=Ay =(':hcz ) Setting 4, =0.0711 nm we obtain

A'=0.711 nm+ Zh':z =7.60x107"

m.c

or 0.076 0 nm.

-7 8
©  E= he _ (6.626x107 J-s)3x10 1;n/s) 163 keV.
A (7.60x10™" m){1602x107" J/eV)

(d) AE =17.45 keV —16.33 keV =112 keV ~ 1.1 keV.

1240 eV -nm

J -1.70 eV =0.571 eV
546.1 nm

@ ez

eV =[IZAIOeV-nm

)—0.5’71 eVoV =154V
587.5 nm

(®)

From a plot of V, versus fone finds h=67x10" J-s, fy=7.1x10" Hz,and ¢=2.29 V.

Using Compton shift formula

A=2y+2 . (1-cos8)=05 nm + 0.002 43 nm(1 - cos134%) = 0.504 nm.

. h h k
conservation of p,: =p’ +p,,—=———+¥m , = .
Px: Por =Pzt Pa ’10 A cosd ymev, COS’ ym,0, COS’ 1 2 cosf
Conservation of p,: po, =Py + Py, Adg =%£— ym.v, sing, ym,v, sin¢=h—1,—8, and so

ymgv,sing __ Jrsing
ymev cosg L —Jcosd

tan g = Agsiné
A'—Aycos8
0. i °
tang= 5 nm sin 134 =0.424, $=229°

0.504 nm - (0.5 nm)cos134°



