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Report: 
 
The aim of these experiments (HS-3037) was to study the real-time behaviour of the critical x-ray scattering 
in triglycine sulphate (TGS) during the application of dynamic electric fields at various temperatures close to 
the ferroelectric/paraelectric phase transition.  Using the triple crystal diffraction instrument available at 
ID15A, several maps of reciprocal space were made as a function of temperature and static field.  Regions of 
interest were then identified for further study.   
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Mesh scan around the (300) Bragg peak, intensity on a log 

scale. 
Mesh scan around the (1 11 0) Bragg peak, intensity on a log 

scale. 

 
The above Figures show the diffuse scattering around two selected Bragg peaks at room temperature, the 
(060) and (004) peaks were also measured during this process.  Selected transverse and longitudinal scans 
were then performed around these peaks as a function of temperature. 
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Omega scans through the (300) at various temperatures 

close to TC. 
Temperature ramp through the transition temperature 

while sitting at (0 6+∆k 0) in reciprocal space. 
 
Initial analysis seems to suggest an absence of critical scattering, contridictory to previous measurements [1].  
The above Figures clearly show no temperatrue dependence in the scattered intensity while the sample has 
passed through its second order phase transition.  This is an odd result considering both theoretical studies 
and previous experimental measurements have predicted and observed critical scattering to occur within this 
material.  Further analysis of the results is continuing. 
 



Static electric fields were also applied to the sample in order to observe expected suppression of the critical 
scattering.  These results also suggest a lack of critical scattering.  Custom made electronics designed to be 
integrated onto the ID15A data acquisition system to allow for time-resolved stroboscopic data acquisitioin 
was tested succesfuly, this system is now available to us for future experiments using the triple crystal 
diffractometer. 
 
Several difficulties were encountered with the operation of the instrument which compounded problems and 
wasted much time.  The most dramatic of these problems was an apparent lack of alignment which wasted up 
to four shifts during sample orientation.   
 
Unfortunately we did not achieve our initial goal of observing the time-resolved critical scattering during 
dynamic electric fields.  The critical scattering expected in TGS was not visable using high-energy x-rays.  
This result however raises interesting questions as to the relationship between the corelation length of the 
critical fluctuations in TGS and the wavelength of the probing radiation.  Critical scattering in TGS is clearly 
visable at lower x-ray energies as observed by Fuji and Yamada [1].  These results therefore raise the 
possibility of variable wavelength studies in the future.  Much of the data obtained during these experiments 
will still be of great use to the primary proposer, John Daniels, as it provides complementary measurements 
to that already obtained for presentation within his PhD thesis. 
 
 
1. Fujii, Y. and Y. Yamada, X-ray critical scattering in ferroelectric tri-glycine sulphate. Journal of 

the Physical Society of Japan, 1971. 30(6): p. 1676-85. 
 


