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Report:

Photon correlation spedroscopy (PCS) using coherent x-rays is a technique developed duing the last few
yeas to study slow dynamics on small | ength scades. We demonstrated the gplicaion d XPCS to the study
of aggregate solutionsin previous experiments[1,2]. In comparisonto PCS with visible light the use of
x-raysisrestricted due to the limited scatering intensity of many systems of interest. The use of 2D detedors
promises to overcome this problem [3], bu these experiments are on the other hand limited in time scde due
to the readou time of CCD-detedors.

Since in ou investigations of the dynamics of aggregates there is a neal to extend the experimentally
accessble time and grange in order to study internal dynamics, we started using a CCD detedor. Our
approad was to use the information contained in integrated expaosures for different expasure times. In PCS
the dynamics in the sample lea to a fluctuating spedle pattern, the time scde of the fluctuations refleding
the time scde of the dynamics in the sample. For short enough exposure times the spedkle pattern is visible
on the images remrded on the detedor. But its contrast deaeases with increasing exposure times and is
averaged ou when the exposure time is much longer than then the typicd time scde of the fluctuating
pattern. Since eposure times can be cntroll ed independently there is no limitation by the readou time of the
detedor in this approach. The problem in the pradicd appliation d this concept is to separate the spedkle
pattern from the superimposed statisticd fluctuations due to courting statistics. This can be adieved using
the fad that the statisticd properties of the two kinds of fluctuations are diff erent.



In the experiment reported here we gplied these mncepts to measurements performed on frada aggregate
solutions. While we were ale to show that the basic ideas of the proposed concept are goplicable, further
work is necessary including optimization d the experimental setupin order to use the gpproadc to enlarge the
accessbletime and grange of these experiments.

The figure shows as an example the result of asimple statisticd analysis of a scatering pattern fluctuating on
a known time scde. Shown is the variance of the recorded scatering intensity pattern as a function o
scatering vedor. Data from expaosures of 1s, 8s and 64 exposure time ae shown.The primary beam intensity
was adjusted to keegp contributions due to courting statistics comparable. For low g the pattern fluctuates on a
time scde of a few semnds. This is clealy vivsible in the 1s expaosure, for which there is a large excess
contribution in the varianceon top d the contribution due to counting statistics as indicated by the line. This
exesscontributions deaeases and then dsappeas for the longer expasure time.
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