
Preface for Users of SasView 3.n.x/4.n.x

SasViewis in a constant state of developmentby an international team of
developers.

Whilst we strive to ensure that we always provide you with the most
functional, user-friendly, and bug-free application that we can,our limited
resourcesmean that we are constantly having to make compromises. One
of those compromisesis always the balancebetween what we code and
what we document.

Thistutorial waswritten for SasView2.1.x, and you are now usingSasView
3.n.x/4.n.x. Rather than spending time updating this tutorial, we have
instead been overhauling the SasViewdocumentation (selectΨIŜƭǇΩthen
Ψ5ƻŎǳƳŜƴǘŀǘƛƻƴΩin the program menu bar) and initiating a new suite of
tutorials (see http://www .sasview.org/links.html). Indeed, we hope that
membersof the SASCommunity,like yourself,will contribute someof these
tutorials! If you want to know more, then please visit:
http:// trac.sasview.org/wiki/TutorialsTNGForAuthors.

Whilst this tutorial is still sufficiently useful that it continues to warrant
inclusion in current releasesof SasView, be aware that some functionality
may have been added, changed,or even removed. So use this tutorial in
concertwith the documentation.

Thankyou for your patience,andwe hopeyou enjoyusingSasView!

The SasView Developers
help@sasview.org

http://www.sasview.org/links.html
http://trac.sasview.org/wiki/TutorialsTNGForAuthors
mailto:help@sasview.org
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Foundation (NSF),but is currently being developed as an Open Sourceproject hosted on
GitHuband managedby a consortiumof scatteringfacilities. Participatingfacilities include(in
alphabetical order): the Australian National Science & Technology Centre for Neutron
Scattering, the Diamond Light Source, the EuropeanSpallation Source, the Institut Laue
Langevin, the ISISPulsedNeutron & Muon Source,the National Institute of Standards&
TechnologyCenterfor Neutron Research,the OakRidgeNationalLaboratoryNeutron Sciences
Directorate,andthe TechnicalUniversityDelftReactorInstitute.

SasViewis distributed under a 'Three-clause' BSD licence which you may read here:
https:// github.com/SasView/sasview/blob/master/LICENSE.TXT

SasView is free to download and use, including for commercial purposes.

© 2009-2018 UMD, UTK, NIST, ORNL, ISIS, ESS, ANSTO, ILL, TUD, DLS

If you use SasView to do productive scientific research that leads to publication, we ask that you acknowledge 
use of the program with the following text:

ά¢Ƙƛǎ work benefited from the use of the SasView application, originally developed under NSF Award DMR-
0520547. SasView also contains code developed with funding from the EU Horizon 2020 programme under the 
SINE2020 project Grant No 654000Φέ

SasView

https://github.com/SasView/sasview/blob/master/LICENSE.TXT


Table of Contents

Introduction

How to install

I. Loading 1D, 2D data and SasView project

III. Data fitting: 1D and 2D data; Single fit

IV. Data fitting; Simultaneous fit

VI. Model calculation

VII. 2D averaging

VIII. Savedata and print plots

2

3

5

8

15

18

21

23

IX. Pr inversion 24

XI. Miscellaneous 31

XII. Appendix 37

Change scales (30); Open and close plots (30); 
Rearrange workspace (31); Change color map (31); 
Zooming (32); Helps (33); Loadable data format (34); 
Poly-dispersion and orientationaldistribution (35); 
User defined model functions (35); . Startup Setting(35)

II. Analysis and tool 7

X. Invariant 28

V. Data fitting; Batch fit

19



Roadmap:
SasView is a new application provided to the community to generate feedback. It is part of a 
broader effort to provide analysis tools to the SANS community. In providing this application, we 
hope to learn about the analysis needs of the users. We are interested in suggestions in two 
areas: 

ÅFunctionality: what functionality would you like to see in an analysis application for SANS/SAXS
ÅEase-of-use: how would you improve the user interface

Main Features:
ÅPolarization and magnetic models.
ÅGeneric SANS calculator/ pdb reader & atomic scattering calculator.
ÅEasy custom model writer/editor.
ÅData operating tool.
Å3D (surface plot) view for 2d data/results. 
ÅPython shell/editor.
ÅSimultaneous fit with the constraints. 
ÅLoading and displaying 1D and 2D data in various formats. 
ÅBatch fitting. 
ÅSupport P(r) inversion (via. indirect Fourier transform).
ÅSupporting  polydispersityand /or orientationaldistribution for  virtually all built-in model 
functions.
ÅSupporting pinhole or slit smearing  for 1d and pinhole smearing for 2d.
ÅSupporting various 2D averaging methods : Circular, Sectorslicer, Annulus, Boxsum, BoxQxand 
BoxQy. 
ÅSupporting a number of standard models  and model-independent functions including form 
factor and structure factor functions  and their multiplications as well as  reflectivity models. 
ÅSupporting the invariant calculation. 
ÅUser sets Qrange(Qminand Qmax) for both 1D and 2D data for fitting and modeling. 
ÅUser sets  a mask for 2d so that fitting takes account only unmasked data  into the calculation.
Installation and Usage:
Currently  the installer is supported only on the Windows : Windows , and Mac were tested.

Contact us:
You can visit the SasView web page at: http://www.sasview.org
Comments? Bugs? Requests? Help? 
Write to us at: sansviewproject-developers@lists.sourceforge.net

An application for SAS oriented system modeling and data analysis.

Introduction
2
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How to install

1. Go to our Small Angle Neutron Scattering Project web page, 
http://www.sasview.org/ or check the Sourceforgedownload site at 
http://sourceforge.net/projects/sasview/files/.

2. hƴŎŜ άsetupSasView-#.#.#.exe is downloaded, open the installer and 
follow the steps
as directed.
Note: If you are not an administrator
for that PC/MAC, select the 
destination folder  where you 
have permission to write 
(like your home Desktop).
Otherwise, the installation will
simply fail. 
If you have the previous version 
installed, we recommend 
to uninstall it using the uninstaller 
in its sasviewfolder before installing the newer version.

3
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How to install (continued)

3.  Once the SasView is installed, some samples of  1D and 2D data files 
Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴǎƛŘŜ ǘƘŜ άǘŜǎǘέ ŦƻƭŘŜǊ ƛƴ ǘƘŜ {ŀǎ±ƛŜǿ ŦƻƭŘŜǊ 
(/Content/Resources/test/ for Mac). This allows you to follow this 
tutorial  session without  having your own data set.

пΦ    ¢ƘŜ άplugin_modelsέ όάpluginsέ ŦƻǊ {ŀǎ±ƛŜǿ ғ нΦмύ ŦƻƭŘŜǊ ŀƭǎƻ 
includes some example python so that users can rewrite their own 
model function. This folder can be found in USERHOMEDir
/.sasview/. One can edit a model file directly or using the  custom 
model editor that we provided in the menu bar 
(Fitting/EditCustomModel).

4



I. Loading 1D, 2D data, and SasView project

I-мΦ /ƭƛŎƪ ƻƴ ά[ƻŀŘ 5ŀǘŀέ ŦǊƻƳ ǘƘŜ
File menu  (Fig. I-1). 

Note: If the data contains a q=0 point, 
the point will be excluded.

I-2. Locate your data file and click on 
ǘƘŜ ά[ƻŀŘ 5ŀǘŀέ ōǳǘǘƻƴ όCƛƎΦ L-2) 

(You can choose either 1D or 2D 
data in this way).
File extension  types that can be 
loaded are:
i) for 1d data: txt, asc, dat , 

CANSASxmlor w/o extension, 
ii) for 2d data: ASC and DAT in 

NIST 2D format, and sans files.
The format of txt 1d files should 
consist of  2 to 4 columns of  Q, I, (dI, 
dQ) in order, where dQis the 
instrumental resolution in Q and 
assumed to be originated by pinhole 
geometry.
For 2D data, NIST q-map  format is  
currently standard but most of the 
header lines can be removed except 
the last line, and also only first three 
columns (Qx, Qy, and I) are required 
as shown in an example data file, 
SILIC010_noheader_3col.DAT in test 
folder. 

Fig. I-1

Fig. I-2  Mutiple data files can be chosen by 
pressing Ctrl key and clicking pointer on the files.

I-3. Fig. I-3 shows an example of 1 D and 2D 
plots of the loaded data.

1D data

2D data

Fig. I-3
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I. Loading 1D and 2D data
6

I-4. Example data files: Use a text editor such as WordPad to look at the 
supporting data formats .

i) 1-D data: testdata_line*.txt, circular_test*.txt, cyl_400_*.txt, 
cyl_testdata*.txt, PolySheres.txt, sphere_*.txt, and latex_smeared.xml
ċ Even if existed, the headers are ignored except CANSASxmlfiles.

ii) 2-D data: MAR07262.ASC, SILIC010_*.DAT, P_New.sans, and HiResSANS14.ASC.
ċ The dI is assumed to be sqrt(I) for the 2d data from **.DAT files (NIST 

2d qmapdata).
iii) OrientationalŘƛǎǘǊƛōǳǘƛƻƴ όŎǳǎǘƻƳύ ΨŀǊǊŀȅΩ ŘŀǘŀΥ  ψǇƘƛψǿŜƛƎƘǘǎΦǘȄǘΦ
iv) PolydispersityόŎǳǎǘƻƳύ ΨŀǊǊŀȅΩ ŘŀǘŀΥ  ψǊŀŘƛǳǎψŘƛǎǘΦǘȄǘΦ
Ǿύ .ŜŀƳ ǇǊƻŦƛƭŜ Řŀǘŀ ŦƻǊ Ψ{ƭƛǘ {ƛȊŜ /ŀƭŎǳƭŀǘƻǊΩΥ  ōŜŀƳ ǇǊƻŦƛƭŜΦ5!¢Φ

Fig. I-4. Example data files in a test folder

I-5. SasView has its own file formats to save and open either a whole project 
(.svs) or a subproject (i.e., one analysis;  for example,  .fitv for fitting, .inv for 
invariant, and .prv for pr-inversion computation). Use the open/save 
project/analysis in the File menu.



II. Analysis  and tool
7

II-1. Analysis:
Currently, the SasView provides model fitting, invariant computation, and 
P(r) inversion.  Each of the control panels can be switched and accessible 
ǾƛŀΦ  ǎǿƛǘŎƘƛƴƎ ǘƘŜ ƛǘŜƳ ƛƴ ǘƘŜ Ψ!ƴŀƭȅǎƛǎΩ ƳŜƴǳ ƛƴ ǘƘŜ ƳŜƴǳ ōŀǊΦ ²ƛǘƘ ǘƘŜ 
5ŀǘŀ 9ȄǇƭƻǊŜǊ hbΣ ǳǎŜ ǘƘŜ Ψ{ŜƴŘ ǘƻ ōǳǘǘƻƴ ǘƻ ǎŜǘ ŀ Řŀǘŀ ǎŜǘ ǘƻ ŀ ŀƴŀƭȅǎƛǎ 
panel after a data set is loaded. With the Data Explorer OFF,  it will 
automatically set the data into the current Analysis panel.

II-2. Tool:
i) SLD Calculator: To calculate the neutron (and X-ray) scattering length 
ŘŜƴǎƛǘȅ ό{[5ύ ƻŦ ŀ ƳƻƭŜŎǳƭŜΦ ¢ƘŜ ƳŜǘƘƻŘ ƛǎ ǇǊƻǾƛŘŜŘ Ǿƛŀ ΨIŜƭǇΩ ƳŜƴǳΦ
ii) Slit Length Calculator: This tool is generally for X-ray users to calculate the 
slit size (FWHM/2) for smearing data using their half beam profile data 
(SAXSess: For example, see I-4 v.). We assume that the slit size given is 
FWHM/2 in the slit smear calculation.
iii) KiessigCalculator: a simple tool to convert a q value to a real space value 
(i.e., thickness or size).
iv) SANS Resolution calculator: to estimate dQ(instrumental resolution at a 
givvenǉ ǾŀƭǳŜόǎύύΦ {ŜŜ Ψ/ŀƭŎǳƭŀǘƻǊ IŜƭǇΩ ƛƴ ǘƘŜ ƳŜƴǳ ōŀǊ ŦƻǊ ŘŜǘŀƛƭǎΦ 

Fig. II-1. Analysis and Tool menu



III. Data fitting: 1D and 2D data; Single fit

III-1. Method I] If a data is already plotted, 
highlight the data symbols by locating 
your mouse pointer to it (Fig. III-1).   
(For  2D,  just right -click on 2D data 
ƛƳŀƎŜ ǇƭƻǘΦύ ¢ƘŜƴΣ ǎŜƭŜŎǘ  ά{ŜƭŜŎǘ Řŀǘŀ 
ŦƻǊ ŦƛǘǘƛƴƎέ  όCƛƎΦ LLL-2).

III-2.  MehodII] With Data Explorer ON, select a 
data set by checking it from the data tree. 
!ƴŘ ǇǊŜǎǎ ǘƘŜ Ψ{ŜƴŘ ǘƻΩ ōǳǘǘƻƴ όCƛƎΦ LLL-3).

Fig. III-1

Fig. III-2

III-3. Method III) Turn the Explorer OFF, and load a data from the File 
menu.  It will automatically set the data into a control panel in the 
current analysis.

Fig. III-3
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III. Data fitting : 1D and 2D data; Single fit (continued)

III-4. Select a model type of interest.
Right click on the arrow of the model
drop box, and choose the model 
function to fit(Fig. III-4)

Fig. III-4

Fig. III- 5

III-5. Adjust the  parameter 
values so that you have 
a model calculated 
(green) curve as closed 
to the data  as possible 
(Fig. III-5).

9



III. Data fitting : 1D and 2D data; Single fit (continued)

Fig. III-6

III-8. Select an option of how to 
weight the each data points 
for fitting (Fig. III-6).

III-6. Select parameters to fit by 
checking the box.  (Fig. III-6).

III-ммΦ /ƭƛŎƪ ƻƴ ǘƘŜ άCƛǘέ ōǳǘǘƻƴ όCƛƎΦ LLL-6) 
at the bottom of the control panel.

III-10. (Optional) You can switch  Simple Fit (Leastsqfrom Scipy) or Complex 
Fit (ParkMCύ ŦƛǘǘƛƴƎ ŜƴƎƛƴŜ ōȅ ǎŜƭŜŎǘƛƴƎ  ƻǊ ŘŜǎŜƭŜŎǘƛƴƎ άtŀǊƪέ ƛƴ ǘƘŜ 
Fitting menu (Fig. III-7).

Fig. III-7
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*Note that the simple fit uses 
LevenbergςMarquardt 
algorithm, and the complex 
fit employs  ParkMCto find a 
global minimum in chi2 space 
(longer run time).

III-7. Setting custom smearing w/o dQ
data is available  in the panel. 
The pinhole or slit smear can be 
set.  Note: If pinhole smear is set, 
temp. increasing dQdata will be 
generated by linear interpolation 
from the min to the max value as 
Q increases.
: 2D smear is extremely time 
consuming (NOT recommended 
to use it for fitting.) 

III-9. Adjust Q range of data 
for fitting (optional) 
(Fig. III-6).



III. Data fitting : 1D and 2D data; Single fit (continued)

Fig. III-8

III-12. If the fitting is successful, the fitting errors and chi2 will show up in the 
panel, and there will be nice consistency between the fitted curve and 
your data. ((Fig. III-8).

III-13. If the fitting is not successful, you can play more with other model 
functions by choosing another model function (see Step III-4), or 
polydispersityparameters which will show up by clicking on 
άpolydispersityέ άȅŜǎέ ŎƘŜŎƪ ōƻȄ Φ όCƛƎΦ LLL-8): For polydispersity
parameters, a good value of Nsigmasis between 2.5 and 5, where Nsigmas
tells how much portion of the function from the center is taken account for 
the polydispersionaveraging ( 2 times sigma, 3 times, etc). Nptsis the 
number of points taken for the averaging. The PD = Sig/mean. And Sig is 
the STD of the distribution function (also see Sect. X-12).

11



III. Data fitting : 1D and 2D data; Single fit (continued)

Fig. III-9

III-14. The fitting panel (and model panel) can be bookmarked by right-clicking 
on the panel and choosing bookmark in the popup menu ( or from 
bookmark icon in the toolbar. Once the panel is bookmarked, it can be 
recalled later by right-clicking on the panel and choosing the model name 
in the popup menu (Fig. III-9). (Note that once the bookmark is recalled, 
you may loose the previous panel that you were working on unless it was 
already bookmarked.)
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III. Data fitting : 1D and 2D data; Single fit (continued)

Fig. III-11

III-16. 2D mask editor: Mask editor for2D data is available  by clicking Editor 
button in the panel (Fig. III-11).  Select the shape of mask , move the slicer 
ƭƛƴŜǎ ǿƘŜǊŜ ǘƘŜ Ƴŀǎƪ ǎƘƻǳƭŘ ōŜ ǇƭŀŎŜŘΣ  ŀƴŘ ǘƘŜƴ ǇǳǎƘ ǘƘŜ ōǳǘǘƻƴ Ψ!ŘŘΩ ƻǊ 
Ψ9ǊŀǎŜΩ ǘƻ ŦƛƴƛǎƘ ǘƘŜ ƳŀǎƪƛƴƎΦ ¸ƻǳ ŀƭǎƻ Ŏŀƴ ǊŜǎŜǘκŎƭŜŀǊ ǘƘŜ Ƴŀǎƪ ȅƻǳ ƘŀŘ ǳǎƛƴƎ 
the corresponding button. After done, simply close the window by clicking X 
mark at the top-corner (Fig.III-12). Then, the model fitting/calculation (and 
the model plot) will be masked.

III-15. It is possible that the fitting results return with an error, especially when 
the initial model parameters do not work with your data. This case, some 
functionalities of the panel may not work.  You can delete the fitting panel 
ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ άȄέ ƳŀǊƪ ōŜǎƛŘŜ ƻŦ ǘƘŜ ǇŀƴŜƭ ǘƛǘƭŜΣ ŀƴŘ ŀƭǿŀȅǎ ƳŀƪŜ ŀ 
new fitting panel by (Step III-1 - 3)  (Fig. III-10).

Fig. III-10
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III. Data fitting : 1D and 2D data; Single fit (continued)

III-17 A geometry of the cylinder model (2D) is shown in (Fig. III-13).  See model 
functions in the Help menu (of the SasView Application) for other models. 

Fig. III-13
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Only with 2D view in theory perspective or with 2D data, the 
orientationalangle parameters will be displayed in the panel if 
they are available in the model function but used only for 2D 
calculations.



IV. Data fitting; Simultaneous fit

Fig. IV-1

IV-1. The simultaneous fit uses the complex fit engine (Park).

IV-2. Repeat Step III-1 to  III-6 to load the data set(s). Make sure that all 
adjustable parameters are checked including the parameters you want to 
constrain for the simultaneous fitting.

IV-оΦ hǇŜƴ ǘƘŜ ǎƛƳǳƭǘŀƴŜƻǳǎ Ŧƛǘ ǇŀƴŜƭ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ά{ƛƳǳƭǘŀƴŜƻǳǎ Cƛǘέ ƛƴ ǘƘŜ 
Fitting menu (Fig. IV-1). The complex FitEnginewill be set automatically.

IV-4. Make sure that you know the model fitting function name labeled in your 
Řŀǘŀ Ǉƭƻǘ όƎǊŜŜƴ ŎǳǊǾŜύΥ Lǘ ƛǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƴŀƳŜŘ ŀǎ aлΣ aмΣ aнΣΧύ

Fig. IV-2
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IV. Data fitting; Simultaneous fit (continued)

Fig. IV-3

IV-5. Assuming your model describes your data well, in the Simultaneous Fit 
panel, click on the check box on your models corresponding to your data 
to fit or click on the Models check box to select all of them (Fig. IV-3).

IV-сΦ /ƭƛŎƪ  ά¸Ŝǎέ ǘƻ ά !ŘŘ ŎƻƴǎǘǊŀƛƴǘǎέΦ
Select and type the constraints between two sets of fitting parameters (Fig. 
18); eg., [M0][radius] =M1.radius , or [M0][radius] =2*M1.radius +M1.length
For more constraint box ,click on Add button. Or click on Remove button when 
it is not applicable.

IV-7 Once all constraint setups are done, click the Fit button to perform fit.
IV-8. When the fitting is finished, the progress bar at the bottom of window will 

disappear (Fig. IV-4).

Fig. IV-4
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(The easy setup option is useful when 
one wants to fit a USANS data and 
a SANS data simultaneously with 
one model.  For example, select 
M1 and M2 in the dropdown 
ōƻȄŜǎ ŀƴŘ ŎƭƛŎƪ ǘƘŜ Ψ{Ŝǘ !ƭƭΩ 
button. It will generate a number 
of constraints that equalize all the 
fittable parameter values  of M1 
to those of M2 (see IV-6 for 
another method). )



IV. Data fitting; Simultaneous fit (continued)

Fig. 18

IV-9. Go back to the Fit panel, and inspect the results (Fig. IV-5).
Note: Currently the errors of constrained parameters  will not be displayed 
well, but can be calculated by applying the equation of your constraints.

Fig. IV-5

IV-10.  If the fitting results return with an error at the bottom of the control 
panel, close the Simultaneous Fit panel (in the same way shown in Step IV-
3), and repeat it again with different initial values of your parameters.

17



V. Data fitting; Batch fit
18

V-1. Load multiple data sets (see Fig. I-2).
V-нΦ /ƭƛŎƪ ǘƘŜ ōŀǘŎƘ ƳƻŘŜ  ŀƴŘ ŎƭƛŎƪ ǘƘŜ άǎŜƴŘ ǘƻ όCƛǘǘƛƴƎύέΦ  Lǘ ǿƛƭƭ ƳŀƪŜ ŀ Ǉƭƻǘ ƻŦ  

only one of data and a BatchPage.  Adjust the parameter values with the best 
guess.
Those values (if checked for fit) will be used as initial values when fitting 
each data set as a default.  If one wants them to be propagated  from the 
ǇǊŜǾƛƻǳǎ ǊŜǎǳƭǘǎ όƻŦ ŀƴƻǘƘŜǊ Řŀǘŀ ƛŦ ŀƴȅύΣ ƻƴŜ Ŏŀƴ ǎŜƭŜŎǘ ά/Ƙŀƛƴ CƛǘǘƛƴƎέ 
ƻǇǘƛƻƴ ǳƴŘŜǊ ǘƘŜ ΨCƛǘǘƛƴƎΩ ƳŜƴǳ ƛƴ ǘƘŜ ƳŜƴǳ ōŀǊΦ hǘƘŜǊǿƛǎŜΣ Ƨǳǎǘ ƳŀƪŜ ǎǳǊŜ 
that the menu is unchecked.

V-оΦ hƴŎŜ ǊŜŀŘȅΣ ǎƛƳǇƭȅ ŎƭƛŎƪ ǘƘŜ ΨCƛǘΩ ōǳǘǘƻƴ ƛƴ ǘƘŜ .ŀǘŎƘ ǇŀƎŜΦ  ¢ƘŜ ǊŜǎǳƭǘǎ ǿƛƭƭ 
show up in the Grid Window.  More details about the Batch fit can be found 
ƛƴ ǘƘŜ ΩIŜƭǇΩκ ΨCƛǘǘƛƴƎ IŜƭǇΩ ƛƴ ǘƘŜ ƳŜƴǳ ōŀǊ ƻŦ ǘƘŜ {ŀǎ±ƛŜǿ ǿƛƴŘƻǿΦ

Fig. V-1

Fig. IV-
1



VI. Model calculation w/o data

Fig. VI-2

VI-мΦ ²ƛǘƘƻǳǘ ŀ Řŀǘŀ ǎŜǘΣ ƻƴŜ Ŏŀƴ ǳǎŜ ŀ ŘŜŦŀǳƭǘ ΨCƛǘ tŀƎŜΩ ƻǊ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ΨCƛǘ 
Page  just for modeling. A new Fit Page can be created by selecting the 
ΨbŜǿ Cƛǘ tŀƎŜΩ ŦǊƻƳ ǘƘŜ ΨCƛǘǘƛƴƎΩ ƳŜƴǳ όCƛƎΦ ±L-1).

Fig. VI-1

VI-2. In the Fit Page, one can select a model function by selecting another from 
άaƻŘŜƭέ ŎƻƳōƻ-box. Also, Q range and  the number of points of the 
calculation  can be adjusted by users.  the model description and parameter 
inputs are also 
provided (Fig. VI-2).
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VI. Model calculation (continued)

Fig. VI-3

VI-оΦ н5 ƳƻŘŜƭ Ǉƭƻǘ ǇŀƴŜƭ Ŏŀƴ ōŜ ƻǇŜƴ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ άм5 aƻŘŜέ ōǳǘǘƻƴΣ ŀƴŘ 
it will automatically be updated afterward together with 1D plot as the 
input values are changed (Fig. VI-3).

VI-пΦ ¦ǎŜǊ ǊŜǎŜǘǎ ǘƘŜ ƳƻŘŜƭ ǇŀƴŜƭ ōȅ ǎŜƭŜŎǘƛƴƎ  ŀ ƴŜǿ ƳƻŘŜƭ ŦǊƻƳ ǘƘŜ άaƻŘŜƭέ 
ƳŜƴǳΣ ŀƴŘ ŀƭǎƻ Ŏŀƴ ŘŜƭŜǘŜ ŀƴȅ ŎƻƴǘǊƻƭ ǇŀƴŜƭ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ άȄέ ƳŀǊƪ  
beside of the panel name at the top right side corner. By clicking the Save 
button, the panel can also be saved and open later from the Fitting menu 
in the menu bar or by right-clicking and selecting it from the panel.
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VII-1. Once user has a 2D plot, 2D averaging is ready to go.

VII-2.  Locate the mouse pointer anywhere in the 2D image, and select one of 
averaging methods (Sector, Annulus, Boxsumor Box average) by right-
click-holding the mouse and by locating the pointer.

VII-3. Use your mouse to hold and to drag the small cursor in the line to 
perform an average the area between lines or inside lines (except the 
circular average).  Depending on the kinds of averaging features, the 
cursor movement is restricted to fit the geometry of the area to perform 
the averaging.

VII-4. If the error bars block the averaged 1D plot, right-click on the highlighted 
м5 Ǉƭƻǘ ŀƴŘ ŎƘƻƻǎŜ άƘƛŘŜ ŜǊǊƻǊ ōŀǊǎέΦ

VII. 2D averaging

Fig. VII-1

Fig. VII-2

Before hiding error bars After hiding error bars
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VII-5. Some screen shots below show the shape of averaging area that we 
support.

Sector average                  Annulus average           Box average (Qxor Qy)

VII. 2D average (continued)

Fig. VII-3

Boxsum(Integration over the area) Circular average for whole area
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