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- Instrumental broadening

- Finite size of the crystals
acts like a Fourier truncation: size broadening

- Imperfection of the periodicity
due to ¢ variations inside crystals: microstrain effect

- Generally: OD, 1D, 2D, 3D defects

- All quantities are average values over the probed volume
electrons, xays, neutrons: complementary
distributions: mean values depend on distributionsO shaj
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V(X)=LX)! G(x)

pV(x) = L(x) + (1! 1)G(X)

PVII(x) =H% éé—(oﬂ+(1+As) 8{3%225

c=2Yto11 cp=2VMeis

#

As(! ) =As(1)+As(2)/sin! | +As(3)/sin!
Lo(! k)=Lo(L)+Lg(2)/sin  +Lo(3)/sin!
Ho(! «)=Ho(L)+Ho(2)/sin!  +Hg(3)/sin!



GE(X) =G(x)$ E(x)= |1 G(x# t)E(t)dt
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PVE(X) =pV(X)$ E(X)= | pV(x#)E(t)dt
g

I () =S (1) YR (t)  with
Ri (1) = (1$ R)#(t) + Re®'t slow neutronleakage
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T"'(;1) sinf! (n +],)ah] sin|! (pﬂ)bh] sin|! q+],)ch]

sin[! a_h] sin|! b. h] sin[! c. h]

A} : scatterecmplitude

Fﬁ] - structurgactor
|

L) (h) interferercefunction
1!
n, p,d:numberof periodsn thea, b, c directions
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h(x)=1(x)! g(x)

FTLh(x)] = FTT (x)]FTIg(x)]

f (x) =f (0)exp
g(x) =9(0)exp
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h(x) = h(0) exp

%2 /1 2

$  F(t) = F(0)exppt"t* 7]
$  G(1) =G(0) expp#t™ gl
$  H(t) = H(0) expft" t* 2]

X ! reciprocabpacde.g."), t! directspace

H(0) exp#" t2! ﬁ] $
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More elegant, mandatory for whetattern: Stokes deconvolut

Let construct a crystal as an integral of coldmenghts of the crysta
#

h(m)=", $|m|(R! m)DR)IR  with ;‘D(R)dRzl

h(m): volume formed by all the columns of ubdast

m: integer coordinate of the columns
D(R): columnsize distribution function

_—#h#irr?) = | D(R)dR Fraction of columns of lengths R larger tha

m

2
1 7h(m) _ D(R) Columnsize distribution functic

!m2
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(111) // //// X-rays
aini\} == (111)

X-rays

@ 0,1&2'*3,4($*&3,*5',-45%/,-"*$3-(,*.,&, [#"-&# %"
@ 6,&,'H#"-&#%"*78*9%(-*-"-48$#P

L !
<Rh> =1 | R'!mK{n(#, ISy metrised spherical harmo

!.=0 m=0
K"(",')=R"(cos")cosm! ) +R™(cos")sin(m! )

<Ry> = Ry + RIP(X) + RoPy'(X)cod + RsPr'(x)sinl + RyP,%(X)cos2 + RsPA(x)sin2 + ...

<. >E* = Eh? + BEK* + Bl + 2Eh%K® + 21 %K% + 2E:h%12 + 4ENh%k + 4Eh% + 4Bk°h +
4B K31 + 4B °h + 4B, °k + 4E5h%k1 + 4B k°ht + 4E;5 °kh
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