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Basic XRD CourseXZilN &

 Introduction to Crystallography
e Additional Background Information
e Powder Diffractometers

e How are XRD Data Collected?
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Introduction to Crystallography

\/ PANalytical

Outline (FEEHNE)

Description of crystals(#i4 41 5E )

Some simple crystal structures C#iARZER))
Principles of diffraction (fi74# EF)

Calculation of diffraction pattern (fT5H% 15




( Additional Background Information W

%k) \/ PANalytical

Origin and Characteristics of X-rays

« What are X-rays?

e Generation of X-rays
— Characteristic radiation (1F7i#74/)
— Continuous radiation (GELERZH)
« X-ray operation conditions
— Tube efficiency
— Anode material: choice of wavelength
— Power rating: mA & kV
— Focus type and orientation



Powder Diffractometers
\/ PANalytical

Classical Powder Diffractometer

Goniometer

Detector

X-ray tube Monochr.

Soller slit

Soller slit

Divergence slit Receiving slit

= -

Anti-scatter
slit

Sample stage
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Powder Diffractometers
\/ PANalytical

Classical Powder Diffractometer

Optical components in the X-ray beam path g detector

) " diffracted
yi beam
monochromator




How are XRD Data Collected?

Foohl
Y AATHTACEERAE B SR B L5 % FL RT3

o HL, WILFEMER R A/ AR BURL (360 H IR AR D, i
FRAESOCIE R FR A 2 Z 80 H B fekL,  H b FEALEU R . XHE,
7 HE W AR IRAT LB B ARAT S BE S 25 A, A Re ORUE AT BGA
IRAT HRT S 50 BEAE AT AR S ) B I

o WA, R ARE A — T PRI AR . el B OO
K “HEAiE” M “RRE” . irEHERR EEHED.

%




How are XRD Data Collected?
PHI

\/ PANalytical
Definition: Gonio Scan

e Also known as ‘Powderscan’ , ‘20-8 scan’ ,
‘Symmetric scan’ , ‘Bragg-Brentano geometry’

« Ois kept as half the value of 20

« Only diffraction from planes parallel to the sample
surface is collected

« Applications:
— Phase analysis (qualitative and quantitative)




How are XRD Data Collected?
}H%Eﬁ N panaiytical

Definitions: Para-focusing Geometry(#: &£ JLT)

X-ray beam: divergent point source

The diffracted beam is
re-focused at the
detector position

Crystallites in a powder Diffraction can occur on

have many orientations crystallites which are not
perfectly // to the surface




How are XRD Data Collected?
PHI
\/ PANalytical

Definition: 26-w Scan

« The angle of incidence is defined as w
— It is kept as half the value of 20 + an offset
W =0 + Ogreee M5 1A IR BRI, & A I 2O frser )
« While 20 is scanned, w follows with half the speed
« Applications:
— Phase analysis

— Analysis of polycrystalline thin film on single crystal
— Stress analysis




How are XRD Data Collected?
PHI

\/ PANalytical

« The incidence angle w is kept at a fixed value,
while the detector moves to cover a 20 range

« Applications:
— Thin film measurement
+ Grazing Incidence scan (usually w < 10° )




How are XRD Data Collected?
PHI
N panalytical

w Scan

« 20 is kept at a fixed value (usually equal to a
Bragg angle of an expected reflection), while
the incident beam (or the sample) moves to
cover an w range

— Also called rocking curve

« Applications:

— Polycrystalline samples with highly preferred
orientation and/or low crystal statistics

— Single crystals with epitaxial layer grown on it




How are XRD Data Collected?
PHI
N panaytical

 Different crystallites are observed depending of
the type of scan used

O AN AT T df A FH AN R R 141 7 200
« Each type of scan has its specific application

(B 28 AL 1 419 Al AT LA 7 11 v )
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X-ray diffractometry certificate

This is to certify that

Ms. Rui Feng

has successfully completed the

XRD-basic

Signature of course leader:
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