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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.



Obecna teorie rozptylu
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Obecna teorie rozptylu
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Obecna teorie rozptylu

Number density
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Interakce rtg a eletronu
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Rtg oblast

Dielektricka funkce (Drude):
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Limita vysokych frekvenci
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Interakce rtg a atomu
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Interakce rtg zareni s atomem

Photoelectric cross section
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Photoelectric cross section
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Interakce rtg zareni s atomem
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Interakce rtg zareni s atomem
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Interakce rtg zareni s atomem
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Fig. 3-1. Total photon cross section “tot in carbon, as a function of energy,
showing the contributions of different processes: T, atomic photo-effect (electron

ejection, photon absorption); “coh, coherent scat-tering (Rayleigh
scattering—atom neither ionized nor excited); “»cch, incoherent scattering
(Comp- ton scattering off an electron); *», pair production, nuclear field; ™=,

; , . T} :
pair production, electron field; ~*", photonuclear absorption (nuclear



Thomson cross section for a free electron:
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and r. is the classical electron radius.

sScattering cross section for a bound electron:
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Kinematicka teorie difrakce
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turbance of the sample structure. A simple (but not always valid) qualitative
rule says that the kinematical approximation can be used if at least one of
the following conditions is met:

— the length of the trajectory of the x-rays in the sample is sufficiently small

— the layer is highly disturbed

— the angular deviation of the primary x-ray beam from the direction of the
diffraction maximum is sufficiently large.



X(r) = —ra—o(r)

(1) =) xge'”
g9

Kinematicka teorie
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