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Svlabus

1. Experimentalni technika: zdroje, vznik rtg zafefii, goniometry, optické prvky (monochroméatory, kolimatory,
zrcadla, fokusacni optika), detektory. Zakladni experimenty: polykrystalové a monokrystalové metody,
mapovani reciprokého prostoru

2. Kinematicka teorie rozptylu: Gvod do teorie rozptylu, rozptyl na elektronu, izolovaném atomu, krystal,
strukturni a geometricky faktor, omezena velikost krystalu

3. Difrakce na polykrystalech I: strukturni faktor, velikost krystalitu (Scherrerova formule), vliv deformace na
polohy a Sifky difrakEnich maxim, zbytkova napéti, kvantifikace fazového slozeni (vnitfni normal)

4. Polykrystaly II: Full profile fitting; Textury, ODF (orientation distribution function); Debye(v vztah, PDF
(pair distribution function).

5. SAXS: teoreticky popis, fidké roztoky — Guinier(iv a Porod(lv vztah, usporadané ¢astice — long range a
short-range order

6. Dokonalé, témeéf dokonalé krystaly, epitaxni vrstvy: Kinematicka teorie na monokrystalu a epitaxni vrstvé
— polohy difrakci, truncation rod, deformace v epitaxni vrstvé, relaxace. Mozaikovy krystal

7. Dynamicka teorie rtg reflexe: Jednovinna aproximace — hloubka vniku, reflexe na hladkém rozhrani,
multivrstvy (formalismus pfenosové matice), TRXRF

8. Dynamicka teorie rtg difrakce: Dvojvinna aproximace: pfipad Bragg a Laue, Borrmann(v jev, stojata vina,
GID, epitaxni vrstvy

9. Semikinematicka teorie I: DWBA, Rozptyl na drsnych rozhranich — popis drsného rozhrani, priklady:
fraktalové rozhrani, dvouurovnové, vicinalni, spekularni odraz a nespekularni rozptyl, drsné multivrstvy

10. Semikinamaticka teorie IlI: GISAXS na Casticich na povrchu a uvnitf vzorku, Difuzni rozptyl na defektech
v krystalu v okoli difrakce

11. Experimentalni rozliSeni Experimentalni rozliSeni v reciprokém prostoru: analyzer streak, detector
streak, monochromator streak, DuMondovy grafy, disperzni a nedisperzni usporadani, koherencni Sifka a
délka

12. DalSi rentgenové metody: Fluorescencni spektroskopie, absorpcni spektroskopie — XAFS, XMCD.
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Fig. 4.12 Calculated small-angle scattering from a sphere (Eq. (4.23)). (a) Radius R=100 A. (b) R=200 A.
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Kinematicka teorie

SAXS, rozptyl na kouli, Guiniertv graf — log(l) jako funkce Q2
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SAXS

Porod(v zakon — limita velkych Q
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Kinematicka teorie

SAXS, rozptyl na kouli, Porodova aproximace: intenzita meérna Q-4

koule, R=100 A
{ —

0.1 f Guinié.r,"

0.01 |
0.001 |
0.0001 ¢ AN
16-05 | ( L1 -
1e-06 | | }}
1e-07 | |
1e-08 !

intensity

0.01 0.1
Q (1/A)



Kinematicka teorie

SAXS, rozptyl na kouli, Guinierova a Porodova aproximace

koule, R=100 A
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SAXS

Characteristic Features (Homogeneous Particles):
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Usporadané Castice

Hendricks-Teller model,
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Kinematicka teorie

Malouhly rozptyl na usporadanych casticich

SRO, gamma distribution, L=10, N=5
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Kinematicka teorie

Malouhly rozptyl na usporadanych casticich

SRO, gamma distribution, L=10, N=\infty
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Kinematicka teorie

Malouhly rozptyl na usporadanych casticich

SRO, shifted gamma distribution, L=10, Ly=1.0, N=5
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Long-range order
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Kinematicka teorie

Malouhly rozptyl na usporadanych casticich

LRO, normal distribution, L=10, N=5
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Kinematicka teorie

Malouhly rozptyl na usporadanych casticich
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Kinematicka teorie

Malouhly rozptyl na usporadanych casticich

measured data is plotted. We define w(r| ), the probability of finding a dot
with its center in point 7 under the condition that the origin (0,0) is occupied
by another dot center. For completely non-correlated dots w = N/A = n
holds, n is the area density of the dots. We denote as

p(r)) = w(r|) —n (14.7)
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Kinematicka teorie

Malouhly rozptyl na usporadanych casticich v 2D
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SAXS

Does the intensity drop down at small

angles ?

Yes: The sample is too concentrated or
interacting (e.g., charged particles)

. The peak position ., indicates the approximate inter-

particle distance d.

s

q peak

No: The sample is dilute.

c2_5m.sub
Intensity [a.u.]
0.1
qpeak
0.01
0 1 2 3 5
q [1/nm]
Silver Kolloid
Intensity [a.u.]
1000000
100000
10000
1000
100
10
0 1 2 3 4 5 8 9




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22

