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Why Coher ence?|

Coherence allows one to measure the dynamics of a material
(X-ray Intensity Fluctuation Spectroscopy, XIFS).
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where the coherence function 1s defined as:
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A good estimate for B is: B(0) ~ Jecherence
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Reference: M. Sutton, Coherent X-ray Diffraction, in Third-Generation Hard X-ray Synchrotron Radiation

Sour ces. Source Properties, Optics, and Experimental Techniques, edited by. Dennis M. Mills, John Wiley

and Sons, Inc, New York, (2002).
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Coherent diffraction]

(001) CusAu peak

Sutton et al., The Observation of Speckle by Diffraction with Coherent X-rays, Nature, 352, 608-610 (1991).

5/27 Coherence 2005 '




L angevin Dynamics|

IW(%, 1) JOF
= MV"— X, t

(M(X,t)) =0
generalized Einstein-Stokes

ME X, 1)) = —2MVk,Td(X—X)S(t —t')

Which is linear using the free energy:F — | (K'V‘Pf’”'z T ) dx
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Phasetransitionskinetics]
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Non-Conserved (model A): L ~ t1/2
Conserved (model B): L ~ t1/3
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Scaling of lsing model|

time=50  t=100 _t—zoo t=400
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Scaling|

e=|T—T|/Te

E~ ope "

T~ o 2.

Scaling implies:
S(a,e,t) = b""S(ab, eb"Y,tb™?).
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Power Laws Galor e|

temperature dependence, b=:,q=oorq< &

S0,¢,t) =70, 1,te"?)
susceptibility, infinitet (t > 1)

S0,¢e,0) =¢e7750,1, )

wavevector dependence,b =g, s < (guo)) and t > o (c0q)?)

S(g,0,%) = g v§(1,0,)
time dependence, b=

qu 87 t) — tY/VZS(qtl/Z’? Stl/vz7 1)

t <K« Otl/(OLoq)z andt < aqe™ %

S(q7 87t> = tY/VZSO7 07 1)
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Order-disorder phasetransitionsin CusAu

Disorder:
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Scattering from CU3AUI

k1)
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B.E.Warren, X-ray Diffraction, Dover, NY, 1969,1990
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Timeresolved scattering of CusAu

100 pixelsis A|Q| = .0009 A1,
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Scallng I/Imax = f(qt¥?)
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(L/FWHM)-Ro

(UFWHM)-Ro

Power L aw

Domain growth L ~ t/2
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Gaussian Decoupling|

(0,110, 12)); = (¥7(G, t)P(0,t2) W (0, 12) ¥(T, t2) )
= (W70, 1)%(0, 1) )7 (V" (G, t2) W(0, t2) )¢
+(W (0, 1) W(G, t2) ) (P (0, 12) W (G, 1))
H(W(G, 1) ¥7(0, t2) )7 (W(0, 1) W (T, 12) )
= [1+8(0)]S*(0, tr, t2) + {1 (0 t)) (1 (D &2) )

Where: (@t t) = (W*(@, 1) W(d, 1)), and S(@,t) = S(@.t.1)




Two-Time Correlation Functionsl

Non-stationary so autocorrelate |(q,t<1|)(; <t'l()‘;’t1”
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Two-Time Correlation Functionsl
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Two-Time Correlation Functionsl
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Peak Shift]

Peak shift versustime. (1 pixel

peak centre - radial scans

peak centre — transverse scans
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Time scaling
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Upgrades to the beamline allow us to obtain better data, espe-
cialy important for the early time region.
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