
Slide 1

Third Edition 

Springer © 2025 

Fundamentals of Powder Diffraction and Structural Characterization of Materials.

Ch. 14.  Determination and Refinement of the Unit Cell

Peter Y. Zavalij

Vitalij K. Pecharsky



Slide 2

Third Edition 

Springer © 2025 

Fundamentals of Powder Diffraction and Structural Characterization of Materials.

Ch. 14.  Determination and Refinement of the Unit Cell

Peter Y. Zavalij

Vitalij K. Pecharsky



Slide 3

Third Edition 

Springer © 2025 

Fundamentals of Powder Diffraction and Structural Characterization of Materials.

Ch. 14.  Determination and Refinement of the Unit Cell

Peter Y. Zavalij

Vitalij K. Pecharsky



Slide 4

Third Edition 

Springer © 2025 

Fundamentals of Powder Diffraction and Structural Characterization of Materials.

Ch. 14.  Determination and Refinement of the Unit Cell

Peter Y. Zavalij

Vitalij K. Pecharsky



Slide 5

Third Edition 

Springer © 2025 

Fundamentals of Powder Diffraction and Structural Characterization of Materials.

Ch. 14.  Determination and Refinement of the Unit Cell

Peter Y. Zavalij

Vitalij K. Pecharsky



Slide 6

Third Edition 

Springer © 2025 

Fundamentals of Powder Diffraction and Structural Characterization of Materials.

Ch. 14.  Determination and Refinement of the Unit Cell

Peter Y. Zavalij

Vitalij K. Pecharsky



Slide 7

Third Edition 

Springer © 2025 

Fundamentals of Powder Diffraction and Structural Characterization of Materials.

Ch. 14.  Determination and Refinement of the Unit Cell

Peter Y. Zavalij

Vitalij K. Pecharsky



Slide 8

Third Edition 

Springer © 2025 

Fundamentals of Powder Diffraction and Structural Characterization of Materials.

Ch. 14.  Determination and Refinement of the Unit Cell

Peter Y. Zavalij

Vitalij K. Pecharsky

La(Ni
4.85

Sn
0.15

), Cu K

Bragg angle, 2 (deg.)

20 25 30 35 40 45 50 55 60 65 70 75 80

In
te

n
s
it
y
, 

Y
 (

1
0

3
 c

o
u
n
ts

)

0

4

8

12

16

20

24

Figure 14.7. The illustration of an incorrect

indexing of the powder diffraction pattern of

LaNi4.85Sn0.15. The upper set of vertical bars

corresponds to the locations of Bragg peaks

calculated using the correct hexagonal lattice

with a = 5.0421, c = 4.0118 Å. The lower set

of bars represents dubious indexing using a

large primitive cubic unit cell with a=24.74Å.
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Figure 14.9. The X-ray powder diffraction 

pattern collected from SRM-660 LaB6 powder 

on a Scintag XDS2000 powder diffractometer 

using Cu K radiation. 

The ASCII data file with diffraction data is available

online, file name Ch14Ex02_CuKa.xy.
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Figure 14.10. The X-ray powder diffraction

pattern of U3Ni6Si2 collected on an HZG-4a

powder diffractometer using filtered Cu K

radiation. The data were collected in a step

scan mode with a step 0.02o of 2 and

counting time 25 sec.

The ASCII data file with the diffraction data is available online, 

file name Ch14Ex03_CuKa.xy.
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Figure 14.15. Powder diffraction pattern of

(CH3NH3)2Mo7O22 collected on a Scintag

XDS2000 diffractometer using Cu K

radiation in a step scan mode with 2 =

0.02° and counting time 30 sec. The square

root of intensity is plotted as a function of

Bragg angle for clarity. The two sets of

vertical bars illustrate the following: top –

positions of the observed Bragg peaks,

bottom – the same calculated in the space

group C2/c
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Figure 14.17. Powder diffraction pattern of

Fe7(PO4)6 collected on a Scintag XDS2000

diffractometer using Cu K radiation in a

step scan mode with 2 = 0.02° and

counting time 30 s. The three sets of vertical

bars illustrate the following: top – positions

of the observed Bragg peaks, middle –

positions of Bragg peaks calculated using

ITO solution No. 1 (correct), and bottom –

the same calculated using ITO solution No. 2

(incorrect); both solutions are listed in Table

14.24. Blue circles indicate unobserved

reflections, and red triangle marks the only

observed reflection below 2 = 20°, which

remained unindexed in 2nd solution.
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The ASCII data file with diffraction data is available online, file name Ch14Ex07_CuKa.xy.
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