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ÅSAXS Overview 

ÅGISAXS vs. Transmission SAXS 

ïBackground subtraction differences 

ÅAvailable Software 

ÅData Reduction 

ÅData Fitting 

 



WAXS vs. SAXS 



Lengthscales of SAXS 



GISAXS vs. SAXS 



Outline of Fitting Procedure 

ÅCapture Data 

ïAt SSRL the only place to do this is beamline 1-4 

ÅPostprocessing 

ïMasking 

ïData Reduction 

ïBackground subtraction 

ïData Fitting 

ÅExtract Rg, particle shape, Porod Exponent 

 



Software 

ÅSoftware you will need 

ïFit 2D 

Åhttp://www.esrf.eu/computing/scientific/FIT2D/ 

ÅUsed for masking, 1D reduction 

ïIgor or other data fitting software 

Åhttp://www.wavemetrics.com/ 

Å$85 for a student license 

ÅUsed for background subtraction, data fitting 

 

http://www.esrf.eu/computing/scientific/FIT2D/
http://www.wavemetrics.com/


Images you Will Need 

Substrate Sample 

Beam Footprint Calibrant 



Starting Up Fit 2D 

Open up Fit 2D 



Starting Up Fit 2D 



Input Image Size 



Finding Image Size 



Input Image Size 



Time to Calibrate! 

 



Load Calibrant Image 



Refine S-to D Distance and Wavelength 



Refine S-to D Distance and Wavelength 



Launch the SAXS/GISAXS Tab 



Lets Reduce Some Data 



Masking Extraneous Portions 



Masking Extraneous Portions 



Masking Extraneous Portions 

5ƻƴΩǘ CƻǊƎŜǘ ǘƻ {ŀǾŜ ȅƻǳǊ aŀǎƪΗ 



Specific Masking Concerns 
Å¦ǎŜ ǘƘŜ άōƭŀƴƪέ ǘƻ 

generate the mask 
ÅBe Careful Near the 

beamstop 
ïMake sure there is no 

asymmetric scattering 
ïMask if there is 

ÅMask any overexposed 
regions 

ÅBetter to over-mask than 
under-mask 
ïOver-masking loses some 

q-space 
ïUnder-masking can yeild 

false peaks 



Lets Reduce Some Data! 



Setting Beam Center 

Recall beam center from Calibration 



Loading Mask 



LǘΩǎ ǘƛƳŜ ǘƻ ƛƴǘŜƎǊŀǘŜ 

q 

Recall variables from calibration 



LǘΩǎ ǘƛƳŜ ǘƻ ƛƴǘŜƎǊŀǘŜ 
Now iterate this 
process for every 
film and every scan 
ÅRecommend taking 
multiple 
scans/sample in 
order to avg. and 
increase S:N 
ÅMake sure to do 
the same for the 
background 
 



GISAXS is a Bit Different 

Equatorial vs. Axial Integration Axial Integration 
ÅThin film reflectivity coupled 
ÅTo be avoided unless specific in-
plane information needed 

Equatorial Integration 
ÅNot coupled to thin film 
reflectivity 
ÅOnly provides information about 
lateral scattering length density 
distribution 



Background Subtraction and Averaging 

ÅOpen up your favorite data analysis 
software 
ïLΩƭƭ ǳǎŜ igor here but you can use whatever 

you like 

ÅWe will average our scans for a single 
sample 
ÅDo the same thing for the background 
ÅSubtract the background from the 

sample 
ïYou cannot legitimately subtract the 

background for GISAXS! 



Background Subtraction and Averaging 

Average scans and then subtract the background from the sample 
ÅLŦ ȅƻǳ ŀǊŜ ǊǳƴƴƛƴƎ DL{!·{ ǘƘŜƴ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƻ Řƻ ǘƘŜ ōŀŎƪƎǊƻǳƴŘ ǎǳōǘǊŀŎǘƛƻƴ  



Background Subtraction 


