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Starting point: General cross-section
d%a L" 1
zQR () i (B —iwt
A0dw & Jnﬁ,zb by / N Je e
f’) _ T ijbjr'[ <€—'iQﬁj;(0)€—QRj;(t]>
g’ e
:> Intermediate scattering function
Fourier transform (space) G 1) = (21)3/1(@1%)6—%'@%1(3
gy |
:> Pair correlation function
Fourier transform (time) °(@-w) =755 ff(Q=f-)f’_M-
:> Scattering function, directly
connected to cross-section
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Physical meaning of pair correlation function G(r,t) h
|::> G(r, 1) \Z/(‘}(r— (0))d(r +T—R()))Lh
Correlation between atom j' at
:> time t=0 at position r' and atom j
at time t=t and position r'+r
SD|itS up in
(r ) =+ Z/ o(r" — R;(0))o(r" 4+ 7 — R;(1)))dr’ Self correlation function
Zf d(r' — )o(r' + 7 — R;(t)))dr’ Correlation function
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:> Coherent and incoherent part
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Pair correlation function G(r,t) useful for description of liquids

Liquid (amorphhous) sample <,i> Crystalline sample

j> Similar density, no LRO, only short range correlations
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4 Static structure factor )
Start with I(Q,t) and split into into two parts:
— £ '}wt {4
1(Q.1) = 1(Q.o0) + I'(Q.1) ‘,
_ -T _ tFourier trahstormation FT
Qo) :'.FT [(Q,00)]
FT[F(Q,1)] .5
_. 00 - w®
. 1= 1 ' / —iwt
S(Q.w) = =0(w)(Q,00) + - / I'Q,t)e ™ dt
| h | 2mh
Elastic part Inelastic part
\ ) Infinite time correlations
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(Static structure factor: Looking at deviations of the mean density n(r)

7 (r) = A{/(n(?"’ —r)—(nr" —7r)))(n(r) — (n(r))))d’

Elastic scattering from liquids

1 |
% — 4\T<b>2(1 -+ /(g(r) — n‘{])e%Qrdl‘
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g(r): pair correlation function

> sinQr

S(Q) =1+ 4:T/ (g(r) —no) Or r=dr
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Static structure factor: Looking at deviations of the mean density n(r)
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Static structure factor: g(r) pair correlation function:
Scattering function Deviations from mean density n(r).
Limit Q->0 S(Q=0)=1
Limit Q->c0  S(Q->o00)=n k k. T Isothemal compressibility
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