
Solution. 
1. 

 
 

o

oo

o
o

222

o

5
o

oo

222

o

o
oo

222

i

rKi
K

111

323121i

24.92sin                                                                                   

4213.0sin     A 1.789  sin A2.123 2      sin  2d           

A2.123
3

A3.677

kh

a  d         

A3.677                                            

)]3001200(1091.11[A3.615 1200K at constant  Lattice )c(

A3.615   3A 2.087   a     
kh

a  d       

A 2.087  d                                               

A 1.789  25.38sin  2d      sin  2d    ,25.38  (b)

peak. (111)  theispeak first   theHence  odd). (allpeak  (111) for thelongest  is d
kh

a  d              

d.longest   thehence and smallest   the toscorrespondpeak first  The  .  sin  2d   :law s'Bragg

even allor  odd all are  k, h,  :ndiffractiofor  Condition
                    otherwisw                                        0

even allor  odd all are  k, h, if                                4
                         

)kexp()hexp()khexp(1                         

)2
2
12k

2
1exp()2

2
12h

2
1exp()2k

2
12h

2
1exp(exp(0)  e  S 

bbkbh  K If

)aa(
2
1),aa(

2
1),aa(

2
1 ,0  r             

:basisin themembersfour  henceandcellain pointslatticefour hasfcc cubic, simple a respect toWith 

i

=θ⇒

=θ⇒=θ××⇒λ=θ

==
++

=

=

−××+=

=×=⇒
++

=

=⇒

=⇒λ=θ=θ

++
=

θλ=θ

⎩
⎨
⎧

=

π++π++π++=

π⋅⋅+π⋅⋅+π⋅⋅+π⋅⋅+π⋅⋅+π⋅⋅+==∴

++=
⎭
⎬
⎫

⎩
⎨
⎧ +++=

−

⋅∑

l

l

l

l

l

ll

ll

v
l

vvv

vvvvvvvv

vv
v



2. 

 

A
)2(

kdk2 
A
1 )dD(        

bygiven  is state ofdensity   thesystem, ldimensiona  twoa For

k    
2
k2

2
        

bygiven  isrelation  dispersion  thehence ,2 k  and 2

2

3
2

32

π
π

=ωω

ρ
σ

=ω⇒⎟
⎠
⎞

⎜
⎝
⎛

πρ
πσ

=⎟
⎠
⎞

⎜
⎝
⎛

π
ω

λ
π

=πν=ω


