Vitalij K. Pecharsky e Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Bragg angle, 6 (from 0 to 90°)

Ch. 11. Powder diffractometry Fig. 11.1



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Ch. 11. Powder diffractometry Fig. 11.2



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Ch. 11. Powder diffractometry




Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Ch. 11. Powder diffractometry




Vitalij K. Pecharsky « Peter Y. Zavalij

Springer. © 2008
Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

La(Ni, geSn, ;) Cu Ka
25 -
20 -
0
c
>
S
S 15 -
o
A
>_
2> 10 1
D
c
2
IS
5 -
0 i | l JL_____JL

20 30 40 50 60 70 80 90 100 110 120
Bragg angle, 20 (deg.)

Ch. 11. Powder diffractometry Fig. 11.5



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

\ /

Ch. 11. Powder diffractometry Fig. 11.6



Springer. © 2008

Vitalij K. Pecharsky « Peter Y. Zavalij
Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Divergence Divergence

Divergence
slit slit 1 slit 2
Collimated Collimated
Source i beam 5 Source beam
> —
0
I'p —= —

C S D SL 180 D 180 D+S
O=E——— DU =— 1

—_—= X =
L—x:> D+S nt L—X T

X

S =Csiny
Fig. 11.7

Ch. 11. Powder diffractometry



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Divergence Soller
Slit Slits

'

R
\\\\\\\\\

QO [<B]
& _8
,Qé?o S o
AR X2
& <=
U -
Propagation P roye%%gtrlon
> vector

K
y

ol

|

Ch. 11. Powder diffractometry Fig. 11.8



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

S
c
)\ ."S-G) )\ .9
(@) =
oo o5
B S
n o9
O n D
< \ll é:: Ko,
Q l
-
(%2] o = [%2)
c ¢ = c
g K I3 Ka,
c S \}4 ’0‘ KB: E
E ““
hnnn® n ““
. e

Wavelength, A - Wavelength, A

Ch. 11. Powder diffractometry Fig. 11.9



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Monochromator
slit
PO / ﬁ\‘&“c
Yehy, : nt©
bes ,%matlc D |vesr|g|jtence A 0‘0e A

Monochromator

Ch. 11. Powder diffractometry Fig. 11.10



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Monochromator
or sample
Mo > \(8)
no o
Monochromator Chry chs
o) W \
or sample r Samp’]gator Mot P

Ch. 11. Powder diffractometry Fig. 11.11



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Ch. 11. Powder diffractometry Fig. 11.12



8¢
Vitalij K. Pecharsky  Peter Y. Zavalij Springer ©2008 174

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition |

4000 - 800 -
3500 - 500 -
o> 3000 - ' Cu Koy,
c 400 -
S
S 2500
;_’ 200 -
- 2000 - Cu Ko, 5
2
(7p] O T T T T T T T T T T T T T T T 1
g 1500° 66 67 68 69 70 71 T2 73 74
= . S
1000 A o
: : Cu Koy
500 + } 1 1
|yl Ko,

(0
20 30 40 50 60 70 80 90 100 110 120
Bragg angle, 26, deg

Ch. 11. Powder diffractometry Fig. 11.13



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Source Detector

[

e Source Detector

Ch. 11. Powder diffractometry Fig. 11.14



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Ch. 11. Powder diffractometry Fig. 11.15



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

F Transmission, F Transmission,
RS\
flat sample cylindrical sample

I

Ch. 11. Powder diffractometry Fig. 11.16



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Ch. 11. Powder diffractometry Fig. 11.17



Vitalij K. Pecharsky « Peter Y. Zavalij Springer © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Soller Soller
slits slits

Specimen Goniometer
holders axis

Ch. 11. Powder diffractometry Fig. 11.18



Vitalij K. Pecharsky e Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

L X-ray tuber S ehanssen

)| housing™ MORGCHATGMator 8
| . _ Samola soinnr

Getector,

_Sdllar Sl

Sollergslit

Ch. 11. Powder diffractometry Fig. 11.19




Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Ch. 11. Powder diffractometry Fig. 11.20



Vitalij K. Pecharsky « Peter Y. Zavalij Springer © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Scatter andfi’ = S@iX . B filter LyxEye

receiving slitS) detector ~ TN detector.

oS
) y

" 1
Xeray ube [§ m—_—e=t  Sample
nousing . = ’.@ ___ spinner

S ‘ SR Scatter slit

3

SN

Sample changer i :

Ch. 11. Powder diffractometry Fig. 11.21



Vitalij K. Pecharsky « Peter Y. Zavalij Springer © 2008

Fundamentals of Powder Diffraction and! Structural Characterization ofiMaterials. Second Edition

X-ray tube Sample holder:
housing &

yi‘ .
)

slithoxes Wetector |

Ch. 11. Powder diffractometry Fig. 11.22



Vitalij K. Pecharsky e Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

PSD

F DS

Ch. 11. Powder diffractometry Fig. 11.23



8¢
Vitalij K. Pecharsky  Peter Y. Zavalij Springer ©2008 174

\

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Ch. 11. Powder diffractometry Fig. 11.24



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Gd5(Siy 15G€565), CUK,

)
6 C
-]
o)
5 o
- %
14 &2
=0 3 =
2 5 Image plate D
S detector  —|, §
(@] +—
© 5t £
v 11
2at
- Scintillation -0
2 3}  detector
‘N
c
Q2
£
1
0
50 60 70 80

Bragg angle, 26 (deg.)

Ch. 11. Powder diffractometry Fig. 11.25



Vitalij K. Pecharsky « Peter Y. Zavalij Springer © 2008

Fundamentals of Powder Diffraction and! Structural Characterization ofiMaterials. Second Edition

Gobel b \ Video miGrescope Multi-wire
mirror andtalig m?nt laser detector

\g 7 L

e v

AN

X-raytube" .
housing Collimator XYZ stage

Ch. 11. Powder diffractometry Fig. 11.26




Vitalij K. Pecharsky « Peter Y. Zavalij Springer © 2008

Fundamentals of Powder Diffraction and! Structural Characterization ofiMaterials. Second Edition

Intensity, Y (arb. units)

A N }\ JJ

IIIlllllIIlIII|IIIIIIIlllIllIlllllllllllllll'llllllIII|IllIllIll|

20 30 40 50 60 70 80
Bragg angle, 26 (deg.)

Ch. 11. Powder diffractometry Fig. 11.27



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Ch. 11. Powder diffractometry Fig. 11.28



Vitalij K. Pecharsky e Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

AN

icovered window °

Ch. 11. Powder diffractometry Fig. 11.29



8¢
Vitalij K. Pecharsky  Peter Y. Zavalij Springer © 2008 ggg

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

3000

m

£ 2500 0

=}

[®}

= 2000 15001

>- —

> S

@ 1500 & -10007

[} = dala .

£ 3 _j50{e0ee -8~

o 1000 o

2 T

% » -20007

@ 3 ,. T=300K
2 5001 L a= 7.6959(2) A
- _w b = 14.8290(6) A

8b/b
T T T T T T T T T T T T O '3500 N v v Ll v T v T T T
10 11 12 13 14 15 16 17 18 19 20 21 0 50 100 150 200 250 300
Bragg angle, 260 (deg.) Temperature, T (K)

Ch. 11. Powder diffractometry Fig. 11.30



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Support and pressure Diamond anvils Support

transmitting plate ™~ /\ / plate
SA

§

Sample Gasket

Incident
beam

Hole

Ch. 11. Powder diffractometry Fig. 11.31



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

Top of | cryostat

__ g | | Tail of cryosta
> 4 y—— containing magnet

20

Detector

Powder

e —_——

holder . Split-coil
,' magnet
\ Magnetic

“““ field vector L

v
5 //\,S,“,

Contlntf' St

, nr -*nwu,gf

\ N

Ch. 11. Powder diffractometry Fig. 11.32



Vitalij K. Pecharsky « Peter Y. Zavalij

Fundamentals of Powder Diffraction and!Structural Characterization ofi Materials.

Springer. © 2008

Second Edition

Gd:;Ge,,
MoKa

T=29K
Field up

Relative intensity, Y (108 counts)

10 11 12 13 14 15 16 17 18 19 20 21
Bragg angle, 26 (deg.)

Low field polymorph

<
[&]
g
© 0.23 A
0
c
S
0
&
£ 770} T=29K
D 7.651 .
[&]
= = - 0,
£ 760] \ Nala=-190% . \. P
*. —
7.55] ) a

0 10 20 30 40
Magnetic field, H (kOe)

Ch. 11. Powder diffractometry

Gd;Ge,,
MoKa

T=29K
Field down

10 11 12 13 14 15 16 17 18 19 20 21
Bragg angle, 26 (deg.)

High field polymorph

Fig. 11.33



Vitalij K. Pecharsky « Peter Y. Zavalij Springer. © 2008

Fundamentals of Powder Diffraction and!Structural Characterization ofiMaterials. Second Edition

40 7
011

35 7
Mo Ka radiation

30 T

25 7

20 T

15 T 002 112

Observed intensity, Y (counts)

10 T
001

003, 122

10 15 20 25 30 35 40
Bragg angle, 26 (deg.)

Ch. 11. Powder diffractometry Fig. 11.34



