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XPCS : The “REAL” 12 years of history in the hard X-ray regimeXPCS : The “REAL” 12 years of history in the hard X-ray regime
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XPCS at 3rd generation Synchrotron SourcesXPCS at 3rd generation Synchrotron Sources
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XPCS Instruments : Current Status  XPCS Instruments : Current Status  

2 Dedicated Storage Rings Instruments  : 
ID10 (ESRF) &  8-ID(APS)
Recent indications of XPCS activities at Spring-8 (march 2007)

Dedicated FEL Instruments in construction :
1 at LCLS (Stanford)
2 at XFEL ( 1 soft- and 1 hard  X-ray) (Hamburg)
1 at SCSS (Hyogo)

Dedicated  Storage Rings instruments in construction :
1 at SLS (Villingen)
1 at Petra III ( Hamburg)
1 at Diamond ( UK)
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XPCS @ NSLS IIXPCS @ NSLS II
Increase of Brilliance from the Synchrotron Source

Beneficial for weekly scattering samples
Use of higher energy X-ray
Allow to probe faster dynamics and/or at larger wavevectors

Optimized Optical design (which preserve the coherent flux and symmetries the 
coherence length of the beam ): 

Vertical focusing ( increase flux and reduce the large vertical coherence length)
Horizontal collimation and monochromatization :

Increase horizontal coherence length
Multiplexes the beam ?
Defines longitudinal coherence length.

Ability to tune the beam size at the sample 
Beam Damages 

High Energy
Microfluidics technology (for fluid samples) or translating the sample 

Energy Tunability ? 
Beam stability issues
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Scientific OpportunitiesScientific Opportunities

Nanoscale Dynamics in Colloids and Polymer systems
Glassy Dynamics
Hard Condensed Matter (Phase transitions, Critical phenomena,…)
Grazing Incidence XPCS
Near Field Speckle
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Scientific Opportunities :
Nanoscale Dynamics of Colloidal Systems

Scientific Opportunities :
Nanoscale Dynamics of Colloidal Systems

Larger brilliance useful for smaller objects : 
Small scatters less :  Intensity ∝ R6

Small faster :

Small Larger interesting Q’s  faster and scatters less :
Intensity typically ∝Q-4

Small Biological systems 
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Scientific Opportunities :
Nanoscale Dynamics of Colloidal/Polymer Systems

Scientific Opportunities :
Nanoscale Dynamics of Colloidal/Polymer Systems

Richter, J. Appl. Cryst (2007) 40, s28
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Scientific Opportunities :
Glassy Dynamics (1)

Scientific Opportunities :
Glassy Dynamics (1)

GD is complex i.e. several dynamical processes involved :
β-relaxation
α-relaxation ( with non ergodicity issues)

β-relaxation

α-relaxation

XPCS
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Scientific Opportunities :
Glassy Dynamics (2)

Scientific Opportunities :
Glassy Dynamics (2)

GD is complex i.e. several dynamical processes involved :
“ aging” : non-equilibrium dynamics (XTRC/2-times)

Age 

τ

4041s 6128s 13094s
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Scientific Opportunities :
Glassy Dynamics (3)

Scientific Opportunities :
Glassy Dynamics (3)

GD is complex i.e. several dynamical processes involved :
Intermittent dynamics (χ4 4th order correlation function)

PHYSICAL REVIEW E 76, 051404 2007

Investigation of q-dependent dynamical 
heterogeneity in a colloidal gel by x-ray photon 

correlation spectroscopy

V. Trappe, E. Pitard, L. Ramos, A. Robert,
H. Bissig, and L. Cipelletti

Requires as well the ability to 
change the illuminated volume 
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Scientific Opportunities in Hard Condensed Matter:
Critical Fluctuations, Phase Transitions
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Scientific Opportunities :
Grazing Incident XPCS
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Grazing Incident XPCS
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Scientific Opportunities :
Near Field Speckles

Scientific Opportunities :
Near Field Speckles

To be published in Nature Physics

Measured with Near Field Speckles

Measured with Classical XPCS

Still unclear what are the potential scientific 
application of  NFS as the Q-range is 

restricted to very small angle
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Scientific Opportunities :
Detector Issues

Scientific Opportunities :
Detector Issues

2D Detector Program
Small pixel size

20 x 20 microns or more/less ? 
Frame Rate

Kilo Hertz
Mega Hertz ? 

Noise levels
Number of pixels

1k x 1k ?
more ?

tiling capability ?
Built in correlator in each pixel ?

1D Detector …
APD-type + correlator
Linear array of them ?


