
circular ring 
of radiation





, (1-x)  = 1-nx

n

for x << 1



2

vectors





L

L



see problem 7 in HW#3
for generating this plot



cos (K.R)+i sin (K.R)=1, equating real parts gives cos (K.R) =1, that results in K.R = 2 Pi L 

e

i q.R

=1

, 



translational vector in reciprocal space similar to (T or R) translational vector in direct space

for proof, see problem 2
in HW # 3





should be 

a1

a2

a3

b1

b3

b2

a1

a2

a3

b1

b3

b2

note that b2 and b3 are switched in the table for both fcc and bcc  
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3.2.6

equation of a plane is hx+ky+lz=d. if a plane passes through origin, then d=0, and hence hx+ky+lz=0, where (h,k,l) are Miller indices that represent the vector normal to plane. The last equation can be written as N.r = 0, with N=(h,k,l) and r=(x,y,z)

c

a

b

z = -c

z = 0

z = +c

 (x/(a/h) +y/(b/k) +z/(c/l)  = 1, with a/h, b/k,c/l being the intercepts with the three axes). for the (110) plane, we get x/a + y/b = 1 (or bx+ay=ab).
for a cube a=b=c , then x+y=a

a

b

c

if primitive lattice vectors (a,b,c)  are known, then the equation of a plane takes the form below

The two planes z=0 and z=c are 
equivalent and have the same
Miller indices

x/a +y/b=1
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the equation of the plane is 
(x/(a/h) +y/(b/k) +z/(c/l) = 1 or
 (h/a) x +(k/b) y +(l/c) z =1, 
with (h,k,l)=(0,-1,2). Hence we get

-y/b +2z/c =1





2

, F  =| s(q)|

q

2

modulation factor

( sum over reciprocal lattice vectors)



too



310

222

400

411

(330), ...

smaller sum comes first in l1+l2+l3=even

note that  (400) and 
(200) are not equivalent

311

222

(400) ,

(called extinction)





simulated XRD of Diamond

Diamond lattice



simulated XRD of CsCl







 

( 2d sinθ = n λ )

source: X-ray with 
distribution of wavelengths

wavelength is fixed 
(monochromatic), 
sample is rotating 
(angle is changing)  

d-spacing and lattice constant are determined by Bragg's law 
that will be discussed next



( 2d sinθ = n λ )



( 2d sinθ = n λ )

Production of X-rays

d-spacing and lattice constant are determined by Bragg's law 
that will be discussed next

The low energy
line K_B is 
usually filtered
in XRD experiment 

Copper K-alpha radiation is intense, monochromatic and is of the order of the lattice spacing found in crystalline solids and it is usually used in most XRD experiments

The incident electron collides with another electron in the K-shell. The latter is ejected as a photoelectron, resulting in a vacancy in the K-shell. An electron from a higher shell fills the vacancy. The difference in energy is released as an x-ray photon.
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111

(h,k,l) are either all odd or all even
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