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Outline	

•  What	is	Small	Angle	Neutron	ScaOering	(SANS)?	

•  What	is	SasView	and	why	do	we	use	it?	

•  SasView	workflows	and	organiza0on	

•  SINE2020	tasks	and	SasView	roadmap	

•  Live	Neutron	Data	Analysis	(LINDA)	
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Small	Angle	Neutron	ScaOering	

•  Small-angle	neutron	scaOering	(SANS)	uses	elas0c	
neutron	scaOering	at	small	scaOering	angles	to	
inves0gate	the	structure	at	a	mesoscopic	scale	of	
about	1	-	100	nm.	
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selector. Collimation is preformed through the use of two apertures (a source aperture and a 
sample aperture) placed far (meters) apart. Scattering is performed from either liquid or solid 
samples. Detection is performed using a neutron area detector inside an evacuated scattering 
vessel. The large collimation and scattering distances make SANS instruments very large 
(typically 30 m long) compared to other scattering instruments.  
 

 
 
Figure 2: This figure represents the schematics of the SANS technique. It is not to scale with 
vertical sizes are in centimeters whereas horizontal distances are in meters.  
 
The SANS technique has been an effective characterization method in many area of research 
including Polymers, Complex Fluids, Biology, and Materials Science. Other areas such as 
magnetism also benefited from SANS. SANS instruments have been essential components 
for any neutron scattering facility for almost three decades. They provide the main 
justification for the growth and prosperity and are highly oversubscribed. New sample 
environments have given new momentum to the technique. These include in-situ shear cells, 
flow cells and rheometers, pressure cells, electromagnets and superconducting magnets, 
vapor pressure cells, humidity cells, in-situ reaction cells, etc. New advances in electronics, 
data handling methods and computers have made SANS a sophisticated “user friendly” 
characterization method for the non-experts and for “routine” characterization as well as 
cutting edge research.  
 
 
4. THE MEASURED MACROSCOPIC SCATTERING CROSS SECTION 
 
Consider a simple scattering system consisting of globular (think spherical) inhomogeneities 
in a matrix (think solvent). If this system is assumed to be incompressible, the SANS 
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What	can	SANS	tell	me?	
	

SANS	provides	informa0on	about:	

•  Size	of	par0cle	
•  Shape	of	par0cle	
•  Inter-par0cle	interac0ons	
•  Morphological	characteris0cs	
•  Surface	area-to-volume	ra0os	
•  Orienta0on	
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• Mesoporous	structures	

• Biological	structures		
• Polymers	

• Colloids	and	surfactants	
• Magne0c	films	and	nanopar0cles	

What	can	we	study	with	SANS?	

5	Modified	from	Paul	Butler’s	slide		



SasView	Design	Goals	

•  Operates	on	reduced	data	
and	thus	should	be	
instrument	agnos0c.	

•  Performs	modeling	in	
inverse	space	

•  Data	analysis	toolbox:	
–  Fieng	models	to	data	
–  P(r)	inversion		
– Model-independent	analysis	

•  Plus	some	other	useful	
tools	
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SasView	-	Fieng	

•  Handles	1D	and	2D	data	
•  Form	and	structure	factors	

for	various	par0cle	shapes	
•  Different	op0mizers	

(Bayesian	Sta0s0cs)	
•  Allows	polydispersity		
•  Simultaneous	and	batch	

fieng	
•  Addi0on	of	custom	models		

7	hOps://github.com/SasView/documents/Tutorial.pdf	



SasView	–	P(r)	inversion	

•  Calculates	a	real-space	
pair-distance	
distribu0on	func0on	

•  Allows	for	es0ma0on	of	
background	and	
regulariza0on	constant	

•  Dmax	can	be	explored	
with	respect	to	χ2	
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hOps://github.com/SasView/documents/Tutorial.pdf	

IX. Pr inversion (continued) 
27 

IX-11. Explore Dmax: Maximum distance  (Dmax) can be examined by 
clicking the ‘Explore’ button next to the Max distance input box. New popup 
window will be open displaying Chi^2 vs. Dmax as defaults.  Exploring  Dmax 
with other parameter spaces can be done by choosing the parameter in the 
combobox  named ‘Select a dependent variable’ at the top of the window. 
 

Fig. IX-6 

F.	Grrohn,	Soj	MaOer,	2010,6,	4296-4302	
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SasView	–	Model	Independent	Analysis	

•  The	scaOering	invariant	

•  The	volume	frac0on	

•  The	specific	surface	area	
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Model	independent	quan00es		



SasView	History	
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DANSE	(Distributed	Analysis	
for	Neutron		ScaOering	
Experiments)	NSF	funded	

2006	
	
	

2011	
	
	

2012	
	

2013	
	

2014	
	

2015	
	

2016	

SasView	1.0	released		
SasView	2.0	released	
SasView	3.0	released		

	
	
	

SasView	3.1	released	
	

SasView	4.0	coming	soon		SINE2020	two	employees	at	ESS	

Community	driven	project			
Releases	ajer	code	camps		

NIST	and	UMD	funded	one	
full	0me	employee	

2006	
	
	

2011	
	
	

2012	
	

2013	
	

2014	
	

2015	
	

2016	



SasView	manpower	2016		

Contributors:	
•  Around	25	part-0me		
•  Main	contribu0on	at	code	

camps	
•  Mostly	instrument	scien0sts	
•  2	developers	working	full	0me	

SINE2020	
	
Management	TEAM:	
•  Paul	Butler,	NIST		
•  Mathieu	Doucet,	SNS	
•  Andrew	Jackson,	ESS	
•  Steve	King,	ISIS	
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Facili0es	involved:	
NIST 		
SNS 	 		
ISIS	 	(joined	2012)	
ILL	 	(joined	2012)	
Ansto 		
ESS	 	(joined	2014)	



SasView	Development	Workflow	

•  Code	hosted	at	github	
•  Trac	issue	tracking	system	
•  Build	system	hosted	at	ESS	-DMSC	

•  Biweekly	video	conference		
•  Code	camp	once	or	twice	per	year	

•  Web-based	and	built-in	
documenta0on	

•  Tutorial	
•  Mailing	lists	
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Can	we	do	SasView	beOer?	

SasView	version	4.0:	
•  GUI/backend	interdependence	->	difficult	to	
modularize	

•  GUI	dependent	on	wx-python	->	difficult	to	maintain	
•  Limited	number	of	unit	tests	->	needs	to	be	extended	
•  Ini0al	GPU	implementa0on	->	needs	to	be	op0mized	
•  Quite	big	collec0ons	of	model	func0ons	->	can	be	
extended	
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SasView	Roadmap	vs.	SINE2020	goals	

•  SasView	Roadmap	

Post-CCIV,	4.0	
•  Move	models	to	new	independent	

Sasmodels	package	
•  Enable	OpenCL	GPU	u0liza0on	for	models	
•  Separa0on	of	the	model	calcula0on	code	

from	the	GUI	
•  Begin	work	on	integra0ng	SESANS	into	the	

SasView	GUI	
Post-CCV,	4.w	
•  Results	repor0ng	refactoring	
•  Project	save	refactoring	
Post-CCVI,	4.x	
•  Finish	UI	and	code	separa0on	+	tes0ng	
•  Preferences/startup	config	refactoring	
Post-CCX,	5.x	
•  UI	refactor	work	

•  SINE2020	(2016-2017)	

•  Code	modulariza0on	
•  New	API	
•  New	GUI	
•  Op0miza0on	of	

algorithms	for	real	0me	
analysis	

•  Extension	with	SASFit	
models	
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Code	refactoring	

•  Separate	core	func0onality:	calcula0ons,	data	
management	(SasCore)	from	GUI	(SasGUI)	
–  SasCore	can	be	used	as	a	standalone	module	
–  No	GUI	dependencies	in	SasCore	
–  No	SasModels	dependencies	in	SasGUI	

•  Need	to	define	how	to	use	SasCore	modules	(agree	
on	API	for	internal	perspec0ves	and	calculators)	

•  Write	example	scripts	and	API	documenta0on	
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Module	dependencies	

•  Currently	:	
-  SasCore	depends	on	some	

methods	in	SasGUI	
-  SasModels	is	used	by	SasGUI	

	

•  Proposed:	
-  Access	to	SasModels,	either	

directly	or	through	SasCore	
-  SasView	using	SasCore	

methods	exclusively	
-  CLI	access	to	all	the	SasCore	

func0onality	and	models	



21	

Module	dependencies	
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Using	SasCalc	as	a	module	

			from	sas.sascore.dataloader.loader	import	Loader	
			from	sas.sascore.pr.invertor	import	Invertor	
	
				#	Instan0ate	the	file	loader	
				loader	=	Loader()	
				test_data	=	loader.load("sphere_80.txt")	
	
				#	Instan0ate	the	invertor		
				pr	=	Invertor()	
				pr.x	=	test_data.x	
				pr.y	=	test_data.y	
	
				#	Perform	inversion	and	show	graph	
				x,	y	=	pr.invert()	
	
				import	matplotlib.pyplot	as	plt	
				plt.plot(x,	y)	
				plt.show()	

Need	to	(re)define	how	the	calculators	are	to	be	used	–	agree	on	API	for	them	
and	possibly	standardize	with	exis0ng	codes	(BornAgain/Man0d)	
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GUI	moderniza0on	

•  With	SasGUI	refactored	it	is	possible	to	work	exclusively	on	
the	GUI	part	of	SasView	
	

•  Proposed	rewrite	using	PyQt	
–  Plavorm	consistency	-	dialogs	look	and	behave	the	same	across	all	

plavorms	
–  Professional,	more	mature	technology	
–  Long	term	maintainability	
–  Ease	of	development	(Qt	designer)	
–  Clean	separa0on	of	UI	and	code	
–  Signals	connected	to	slots	automa0cally	
–  Inherent	MVC	paOern	in	Qt	simplifying	data	management	
–  Na0ve	thread	support	
–  SINE2020	requirement	for	interoperability	with	other	Qt	based	codes	

(Man0d,	BornAgain)	
–  Test	driven	development	
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Quick	dialog	prototyping	

Current	view	

New	look	
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Quick	dialog	prototyping	

Current	view	 New	look	



Release	schedule	

•  Ini0al	version	for	internal	release:	October	2016	

•  Available	in	the	current	release:	2nd	half	of	2017	
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SasFit	integra0on	

•  Idea	–	reuse	a	large	set	of	SasFit	fieng	func0ons	in	
SasModels	

•  Create	setup	similar	for	SasModel	–	conversion	Wiki,	
compare.sh	script,	etc.	

•  Inves0gate	possible	automa0on	of	the	conversion	or	
its	parts	

•  Examine	SasFit	structure	factor	methods	with	the	OZ	
equa0on	

•  In	collabora0on	with	PSI	



SasFit	integra0on	
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