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ID10A is a high-brilliance undulator beamline specialized in scattering experiments coherent X-ray beams. The TROIKA I station operates from 7 to 13keV and is optimized for X-ray Photon Correlation
Spectroscopy (XPCS) with 0D and 2D detectors in WAXS and GISAXS geometries. The Troika IIT end-station uses the transmitted beam from ID10A and is optimized for small angle scattering experiments with
| coherent X-rays and XPCS. The energy range is 7-21keV and the bandwidth can be varied from 10+ (Si(111) channel-cut mono) to 102 by sending the full undulator line into the experimental hutch with a double

{ reflecting mirror. In this case the coherent intensity exceeds 10'! ph/sec.
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'XPCS measures the dynamics of density

fluctuations, of wavelength 2m/Q, by

X-ray Photon Correlation Spectroscopy (XPCS)

Disordered systems illuminated with coherent light give
rise to random diffraction (speckle) patterns. A speckle

Non-equilibrium dynamlcs bePCSff 2
Ordering Kinetics in a Cu-Pd Alloy

After a quench from the disordered to the ordered state, the evolution of

evaluating the temporal auto-correlation gf‘::’erg;r‘s WIsE & g il amngemef't o speckle intensity around the superlattice peak was quantified by XPCS using
function of the scattered intensity s the generalized two-time correlation function C(Q,1,,t,):
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XPC probes slow dynamlcs at 35991 s after the temperature quench correlation function C,,,,(0=0.0126 nm™.t,1,).
large length scales f(Q, T) = €Xp [— F(Q)T] A slowing down of dynamics with age is seen.
K. Ludwig, F. Livet, F. Bley, J-P. Simon, R. Caudron, D. Le Bolloc'h, A. Moussaid, Phys. Rev. B 72, 144201 (2005)
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Surface Dynamlcs by XPCS: Bulk XPCS: Dynamlcs of Hard Sphere (HS) Results

The Nematic-SmecticA Phase Transition

Development o)
o Smectic order with
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Liquid Crystal Phases :
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Fits (solid lines ) with expression yields mmsp
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Smectic order correlation™
length is diverging with
' eritical exponent y=0.70
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Capillary wave dynamics at the N-to-SmA transition
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ot First test of theoretical prediction
that links static and dynamics

A. Madsen, J. Als-Nielsen and G. Griibel, Phys. Rev. Lett. 90, 085701 (2003)
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STATIC : description of the 10
ensemble correlations via the static
structure factor S(Q), related (0 the
intensity I(Q) via:

1Q) =

umber of Particles

Colloidal Suspensions

Investigation of the interactions in Hard Sphere & in Charged systems

Steric Stabilization
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PMMA particles in Cis Decaline ‘
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DYNAMICS : described by the effective diffusion coefficient D(Q) R

-Hydrodynamic interactions are important in both cases
-Good agreement with theory (8y- expansion) in HS éase
-No general model available for concentrated charged systelLl

e Charged system Results |
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from colloid:

centrated interacting suspensions

lloid- wllold direct interactions
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Hydrodynamic function T
colloid-colloid indirect interactions /

F. Zontone A. Moussaid, et al, to be buplished; A. Robert, PhD thesis, Universite Joseph Fourier Grenoble (200&)
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Relaxations i thermosehsitive
els | 105
| Poly(N-isopropyl acrylamide) ‘(}_’NIPjA) ‘ %
gels undergoes temperature induced S

Qincreases

Example of two-time correlation function and an
averaged, one-time correlation function for PNIPA gel

Examples of current XPCS projects
XPCS in liquids under shear flow

The flow is used to avoid beam damage. Our
experiments
scattering geometries, the diffusive dynamics
of a suspension of PMMA colloidal particles

. PMMA
under shear flow is decoupled from the flow- R=2554 °
induced convective dynamics P-16%
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