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DIFRAKCIJOS EKSPERIMENTAS




DIFRAKCIJOS EKSPERIMENTO SCHEMA

Cu, Mo, Au, ... w
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SIN BANGOS ANATOMIJA
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PLOKSCIOS MONOCHROMATINES BANGOS ERDVEJE

PloksCia monochromatine banga erdveje gali buti aprasyta
vectoriniu pavidalu:
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E(r,t) = Eysin(kr — wt — ) )




DVIEJU BANGU SUPERPOZICIJA

Elektromagnetiniy bangy amplitudes sumuojasi:

E=F{+ E, 6)




EL. M. BANGU SKLAIDYMAS ELEKTRONU
Thomsonas parode, kad:

Ei(R,t) = Eysin(k'R — wt — Ap) (/)

My+ ~ 1800 - m,-

E1:E’oiisin¢:]ﬂoé (8) I = 2% - Iy
R mc? R




EL. M. BANGU SKLAIDYMAS PAVYZDZIU

Eqsin(kry + k' R1 — wt — Ayp)
Eosin(kris — wt)

E5 Sin(kﬂ’l"z -+ k‘,/Rz — wt — AQO)

Eosin(kre — wt)
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Es, = Eysin(kry + k' Ry —wt — Ap) + By sin(krg + k' Ry — wt — Ay)
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Skaiciavimams patogiau naudoti ne sinusus ir kosinusus, o
kompleksines eksponentes

e = cosx +isinx (10)
Susitarkime vietoj sin rasyti kompleksine eksponente,
atsimindami, kad musy “tikroji” banga yra Sios eksponentes
menamoji dalis. Arba redlioji. Jeigu mums tai iS viso svarbu...




PRISIMINIMAI: KOMPLEKSINIAI SKAICIALI ...
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PRISIMINIMAI: KOMPLEKSINIU SKAICIU VEKTORINIS PAVIDALAS ...
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OILERIO (EULER) FORMULES JRODYMO ESKIZAS...
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KOMPLEKSINIU SKAICIU UZRASYMAS EKSPONENTEMIS

Im )\

12| = Va? + b2 a = |z|cosp b=|z|siny

z=a+1ib = |z|cos +i|z|sinp = |z|(cos v + isinp) = |z|e"?




NAUDINGOS EKSPONENCIU SAVYBES

etel = ettt (13)

eixeicp _ 67)(:1:—|—cp) (]4)




FAZES POSTUMIS

21 = ze'? = |z|e?¥= e’ = |z]e!lP=TP) (15)




DVIEJU EKSPONENCIU SUDETIS
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AMPLITUDES KVADRATAS

let
7 = |z]e"¥, (17)
then
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BANGOS VAIZDAVIMAS EKSPONENTE

Esin(kr — wt) = Im(Ee'(kr—«t) (19
Esin(kr — wt — ) = Im(Felkr—wi=¢)) (20)
= Im(Ee_wei(kr_wt)) 2101

Eqsin(kr —wt — 1)+
FEssin(kr — wt — ¢g) = Im(Elei("’r_Wt—‘Pl) + E2€i(k"°—wt—<pz))
= Im((E e ¥t + Eye=¥2)eilkr—wi)y  (22)
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VEL PAVYZDZIO SKLAIDYMAS
eksponentinis pavidalas:
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DVIEJU MONOCHROMATINIU BANGU SUDETIS

E, (Rla t) — E4 ei(krl +k'Ry —wt—Ayp)

A . . : ’
— Ey—e¢ zAgoe zwtez(k:rl—l—k: R;)

g R _
=5
_ Eéei(krl—i—k:'Rl) (25)
Es(Ra,t) = Elekratk Ra) (26)

Es = Eéez'(k:’rl—l—k'Rl) s Eéei(k'r'z—i—k:'Rz)
— E6 [ei(krl+k’R1) _"_ ei(sz—Fk/Rz)] (27)

— Eéei(k’l"l—i-k,Rl)[l _|_ 6’i(k’l”2—k’l"1—|—k,R2—k’R1)]




DVIEJU MONOCHROMATINIU BANGU SUDETIS (2)
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DVIEJU MONOCHROMATINIU BANGU SUDETIS (3)
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DVIEJU MONOCHROMATINIU BANGU SUDETIS (4)
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FURJE (FOURIER) TRANSFORMACIJA
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By = lim Ej > ppAVpe™* €}
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FURJE TRANSFORMACIJA (2)

S=— (33)

By = Ef | plr)jerirSay (34)
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STRUKTURINIAI FAKTORIAI
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ATVIRKSTINE FURJE TRANSFORMACIJA

let

then
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FURJE TRANSFORMACIJOS SAVYBES

e TiesiSkumas

Flap1 + Bp2] = aF|p1] + BF|p2] (39
e Postumis
Flp(r — Ar)] = 2™ A7) Flp(r)] (40)
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DIRAKO (DIRAC) DELTA FUNKCIJA
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DELTA FUNKCIJOS SAVYBES
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KONVOLIUCIJA (SASUKA)
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KONVOLIUCIJA SU DELTA FUNKCIJA
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KONVOLIUCIJOS FURJE TRANSFORMACIJA
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GARDELES FUNKCIJA
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KRISTALO APRASYMAS
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KRISTALO EL. TANKIO FURJE TRANSFORMACIJA

d(x)
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Flf =Ll = F|f]- FIL] (57)
+00
— F| Z f(z —an)] (58)

nN=——oo

+o00
= Z Flf(x — an)] (59)

n=——oo




KRISTALO EL. TANKIO FURJE TRANSFORMACIJA (2)
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KRISTALO EL. TANKIO FURJE TRANSFORMACIJA (3)

Z f(z —an) = S(x) (66)
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KRISTALO EL. TANKIO FURJE TRANSFORMACIJA (4)
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GARDELES FURJE TRANSFORMACIJA
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ATVIRKSTINE GARDELE, VIENMATE
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MM Ja
+o0
= Z d(x —an) (84)
f[f*L]ZJ:[f]°f[L] (85)

Z 6(S —n/a) (86)




ATVIRKSTINE GARDELE, TRIMATE

L(x) =

400

Z o(r —am — bn — cp)

m,n,p=—0o0

1 <X
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Flperyst) = Flp* L] = Flp| - F[L] @n

— F(S)- L*(S) (92)
(R e e
=F(S) h’k’lz::_ooa(s — ha* — kb* —Ic*) (93)

Matome, kad periodinio kristalo Furje fransformacija nelygi
nuliui fik tfam tikroms vektoriaus S reikSmems

(S-a)=h, (S-b)=Fk  (S-¢)=I (94)
h,k,l€Z (95)
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