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Introduction

New application for SANS oriented system modeling and data analysis.
Apr., 2010: version 1.3 is released (June, 2010: version 1.3.1).

Roadmap:

SansView 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 our users. We are interested in suggestions in two
areas:

* Functionality: what functionality would you like to see in an analysis application for SANS
* Ease-of-use: how would you improve the user interface

The functionality provided by SansView will be incorporated in a more complete analysis
application scheduled for late 2010. SansView will continue to be supported and updates will
mostly focus on both feature adding and bug fixing. See our Mission page for more details on
the plans for future developments.

Main Features:

* Simultaneous fit of a number of different sets of SANS data with/without the constraints.

* Loading and displaying 1D and 2D data in various formats.

* 1D and 2D data fitting using Scipy (L-M algorithm) or Park (a MC fitting optimizer) fitting
engine.

* Support P(r) inversion (via. indirect Fourier transform).

* Supporting polydispersity and /or orientational distribution for virtually all built-in model
functions.

* Supporting pinhole or slit smearing for 1d.

* Supporting various 2D averaging methods : Circular, Sectorslicer, Annulus, Boxsum, BoxQx and
BoxQy.

* Supporting a number of standard models and model-independent functions including form
factor and structure factor functions and their multiplications.

* Supporting the invariant calculation.

* User sets Qrange (Qmin and Qmax) for both 1D and 2D data for fitting and modeling.

* User sets a mask for 2d so that fitting takes account only unmasked data into the calculation.
* The user can toggle between a number of different scales on all plots.

* Minor bug fixes and speed improvement in some features.

Installation and Usage:
Currently the installer is supported only on the Windows : Windows XP (PC), Vista (PC), and
VMware (with Windows XP) on Mac were tested.

Contact us:
You can visit the SansView web page at: http://danse.chem.utk.edu/sansview.html
Comments? Bugs? Requests? Write to us at sansdanse@gmail.com
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How to install

1. Go to our DANSE Small Angle Neutron Scattering Project web page,
http://danse.chem.utk.edu/index.html.
Clicking on the “SansView 1.3.1” will link to our release page where
the SANSVIEW windows installer can be downloaded.
Also, the SansView tutorial can be
found at the same site. =

[ http:/jdanse. chem. utk. edujindex) him

itarted |5y | Latest Headlines |_L] Customize Links

DANSE Small Angl\eﬂqjtron Sci

University of Tennessee

VYIS dnia
sers.)

o LUreniy tiU[_.I[.IU[Lth o
(Motgs for Wine (Linux)

home | mission | links / downloads | contacts |

Download links:

The Department of Chemistry at UT is involved in a five-year s

® SansView-1 31 - Windows Nstaller data reduction. data analysis. modeling and simulation

s SansWiew-1.3.1_mac . M plicatic
s Tutorial: SansView 1.3 tutorial (pdf fo | News: /
= Documentation: Description of the mc

i ) = June 10: SansView 1.3.1 is now available
- Drﬂ'..l'll"ll 12 wWareimme

= May 10" SansView 1.3 is released
= Oct 09 SansView 1.0 is released

2.  Once “setupSansView-1.3.1.exe is downloaded, open the installer
and follow the steps
as directed.

® Setup - SansView-1.3 Q\E|E|
Welcome to the SansView-1.3

Setup Wizard

This wil install SansView 1.3 on yeur computer

It is recommended that you close all other applications before
continuing.

Click Mext to cortinue, or Cancel to exit Setup.

Cancel
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How to install (continued)

3. Once the SansView is installed, some sample 1D and 2D data can be
found inside the “test” folder in the SansView-1.3 folder
(/Content/Resources/test/ for Mac). This allows you to follow this
tutorial session without having your own data set.

1 00IS nep

J / Search Folders T

Settings jhcho\Application Data\Sansview-0. 1
0 Name Siz
2 LJdoc
L)images
L Jmpl-data
(s = plugins |
i Ot \
N Bibrary.zp 22,907K
| [ load.log 1K
B}MSVCR71.dll 340K
[Z) plugins.log 3K
Sl python2s.dil 2,063K

4. The “plugins” folder also includes two example python files
(testmodel_2.py and testmodel.py) for users so that they can write
their own model function. The file should be modified and saved as
a different file name before running the SansView application in
order for the functions to work. Modify the arrowed lines for your
own functions. Each file can hold one model function and more than
one functions can be added in this way. See Appendix or the
example files in the plugins folder of the SansView folder for more

details.
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I. Loading 1D and 2D data

I-1. Click on “Load Data” from the
File menu (Fig. I-1).

Perspective Tools  Plot

Load Data p
Quit

I-2. Locate your data file and click on
the “Open” button (Fig. I-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, pr,

CANSASXxmI| or w/o extension, [FEmm

for2d data: asc and dat in NIST

Fig. I-1

i)

2D format, and sans files. Lack ;[ 5 sarsvew v 0 m
The format of txt 1d files should D e Sum  BLGNE
consist of 2 to 4 columns of Q, DI §| %" gd:;d.'
Intensity, (dl, dQ) in order where dQ | = & weeims o |
is the instrumental uncertainty in Q ) EJ;Lh "ﬁ
and assumed to be originated by B o
pinhole geometry. Mﬁ-’ B
For 2D data, NIST gmap format is @ o J o=
currently standard but most of the Wik | Foseftpe: [T v oo
header can be removed except the Fig. 1-2
last line, and also only first three
columns (Qx, Qy, and |) are required 1D data
as shown in an example data file,
SILICO10_noheader_3col.DAT in test
folder. 2D data «

I-3. Fig. I-3 shows an example of 1 D and 2D

plots of the loaded data.
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I. Loading 1D and 2D data

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
€ Even if existed, the headers are ignored except CANSASxml files.

ii) 2-D data: MAR07262.ASC, SILICO10_*.DAT, P_New.sans, and HiResSANS14.ASC.
€ The dlis assumed to be sqrt(l) for the 2d data from **.DAT files (NIST
2d gmap data).

iii) Orientational distribution (custom) ‘array’ data: _phi_weights.txt.

iv) Polydispersity (custom) ‘array’ data: _radius_dist.txt.

v) Beam profile data for ‘Slit Size Calculator’: beam profile.DAT.

|
&) testdata_line . tut
aj _phi_weights, txt

aj _radius_dist, txt

&) _THETA _weights, txt
l_:ﬂ 2P _Mew.sans

8] anucheck. txt

@ beam profile, DAT
B8] circular_test, tut

‘E] circular_test_0.txt
‘Ej circular_test_2. txt
‘Ej crcular_test_3. txt
) cyl_400_20.txt

) cyl_400_40.txt

#) cyl_testdatal.txt

) cyl_testdata. txt

&) cyl_testdata, txt

) dddorv

£] ddd. txt

) Decor031.85C

) dist _THETA_weights, txt
@ exp13_14 igor_2dagxqy.dat
‘Ej guindefaulttemp. txt

{F) HiRessAN 14.45C

@ HiResSANS_expld_scan0039_0001test, ASC
@ HiResSAMN5scan0033, ASC
2| latex_smeared, xml

2 latex_smeared_nm.xml

B Maro7252.45¢

m P_Mew.sans

) Polyspheres. txt

@ OXOyasC. 380

‘Ej gxgyasc.txt

‘E’J Schulzsphere_jgor, txt

‘Ej Schulzsphere_igor_noMCrm, txt
¥ s1Licoo0e.asc

¥ s111c010.08T

¥ S1L1C010_noheader, DAT

¥ S1L1C010_noheader_3col.DAT
‘E] sphere_f0, txt

aj sphere_#0_ql_2 txt

aj sphere_B0,txt

‘Ej temp. tut

&) testdata_line3. txt

) testdata_line, txt

Fig. I-4. example data files in a test folder
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Il. Perspective and tools

[I-1. Perspective:

Currently, the SansView provides model fitting, invariant computation, and
P(r) inversion. Each control panels can be switched and accessible via. the
‘Perspective’ menu in the menu bar, while loading a data to the panels
should be done by a right-clicking method (see Sec. IlI-5) on data plot after
a data file is open. A ‘Theory’ is also provided in the ‘Perspective’ menu
only for investigating a model function without loading a data file.

[1-2. Tools:

i) SLD Calculator: To calculate the neutron (and X-ray) scattering length
density (SLD) of a molecule. The method is provided via ‘Help’ menu.

) Slit Length Calculator: This tool is generally for X-ray users to calculate
the slit size (FWHM) for smearing data using their half beam profile data
(SAXSess: For example, see I-4 v.).

# SansView . [~ = se ]

File B=g~=ai\"-W Tools Flot Fiting Help # SansView
1 Fitting ] l:l File Perspective QLGN Plot  Fitting Help_
Pr inversion , jem (3] Hint | Fit Pagl SITD (Falculator
f m 'File' menu, Then Highlioht and right dick on tF l:l Slit Size Calculator
i Theory e Invariant'. =ngth [4] Data

Source Name :
Total Q Range (1/A)  Min:

n SLD +i
Total Q Range {1/A): Min: I:I Max : | | |
= | | - | Model
sLb | | +i | @Shapes OShape-Independa
QOutputs

i Inc, Xs l:l [1fcm] () Customized Models () Structure Factor
Yolume Fraction | | +- | | e . .
Spedific Surface | | +/- | | n 1/elen SLZE

Polydispersity and Qrientational Distribution

Invariant Total [Q*] | | +- | | [1/{cm *

Fig. II-1. Perspective and Tools menu
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lll. Data fitting: 1D and 2D data; Single fit

EEX i
l1l-1. Highlight the data in the plot by locating ~ “===* =
your mouse pointer to the plot symbols -

(Fig. 1I-1). (For 2D, right just click on _ T,
2D data image plot.)

In[Q)(em™ )
r
]
!o
o ®

250 a5 40 35 3.0 25 20 -15 -1.0 05
mQa™)

MARD7262.A5C 1 X

A MARO07262.ASC |I

Fig. 1lI-1

[1I-2. After right clicking on the highlighted data,

7| eyl_testdatat.bet 1 x
you select “Select data for fitting” (Fig. l11-2).
4
*Same for 2D from now. W . P
& &Y ’ * Qo
E 28 [ee—
<3 Print image
E 26 Print Preview
2 2 Save cyl_testdatal.txt points
Save cyl_testdatal, bt canSas XML

2—25_0 —45 —40 —35 —3.0 | Removecyl_testdatal.ixtcurve
I Q€ tide Error bars

Change scale
MARO7262.A5C 1 Reset Graph

) MAR07262.ASC

Fig. 111-2

# SansView

[1I-3. Then, you will have a fitting panel for [ s e
the data you have chosen, on the left e

. . °
side (Fig. ll1-3). , . .
Maximum Data Range(linesr)  Min: 000778 Max: 0.42 °
—~ 30
Instrument Smearing () Yes (&) No 7

ol_testdatal tut 1

welcome!

M —

irce Name

5 28
o
=
24
Polydispersity: (O Yes (@ No
—50 45 40

MARO7262.A5C 1
Fitting Range Min Max

e ] C=

Fig. IlI-3
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lll. Data fitting : 1D and 2D data; Single fit (continued)
9

# SansVYiew

l1-4. Select a model type of interest. il S N—
Right click on the arrow of the model nelcome! | Model | Model 1Dt >
drop box, and choose the model oo S

Source Mame ;

function to fit(Fig, “|_4) Total Q Range (1/a) Min: 0.0 Max : 0.1

Model

(%) Shapes () Shape-Independent
3 CustnmN Structure Factor
EllipticalCylinderModel g

CylinderModel
CoreShellModel
CoreShellCylinderModel
EllipticalCylinderModel
EllipsoidModel

[#]background [1/cm] | 1] | | | | |
[] contrast [1/a7] | 3e-006 | | | | |
[#]lenath [A] [ 400 | [ I |

[1I-5. Play with the » sanstiow 5

Fie Plot Fitting Model Help

parameter values so EE=mpT=T
that yOU have a model Data Source Name : cyi_testdatal.txt Z: . .

Maximum Data RangelLinear) ~ Min : 0.00778 Max : 0.42 .

calculated (green) curve | ..o o T

E L
as closed to the data as $ /
. . Macel Chizjdof 14124012 5 24
possible (Fig. IlI-5). e /
[Cbackground m-1 20

[ eontrast A2 -5 —-4 -3 -2 -1

Clevl_phi rad

eyl_thets rad
o

oyl_testdatal. bet 1

MARD7262.45C 1

length
[Cradus
(mES 0015
0.010
Polydispersity: O Yes &No 0.005
T
= 0.000
&
—0.005
Fitting Range Min Max =Ty
Qrange o7z [[0.42 | e -0.015

Fig. Ill- 5



llI-6. Select parameters to fit by
marking on the check box.
(Fig. I1I-6).

l1I-7. Setting custom smearing w/o d
data is available in the panel.
The pinhole or slit smear can be

set. Note: If pinhole smear is set,

temp. increasing dQ data 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.)

[11-8. Adjust Q range of data for
fitting (optional) (Fig. IlI-6).

[1I-9. Q range can be reset to
the default values by
clicking the reset button
(Fig. 11-6).
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lll. Data fitting : 1D and 2D data; Single fit (continued)

10

File Perspective Tools Plot Fitting Help

Hint | MARO7252.A5C

2 0.00561335

circular_test_2.txt

Data

Source Name ! |greular_test_2.txt

Total Q Range (1/4) Min: 0.005613235 Max: 0.327419

Model

(%) Shapes () Shape-Independent
(O Customized Models (O Structure Factor
SphereModel w | P"SQ) | none £

del Parameters

[ select all Values [Units]
[Jbackaground |0 [1/em]
radius 60 [a]

scale 1

[ sldsaly 1e-008 [1/A~(2)]
[ sldsph 2e-008 [1/a~(21

Polydispersity and Orientational Distribution

Fitting
Set Instrumental Smearing

@ Mone

Custom Pinhole Smear () Custom Slit Smear

Mo smearing is selected. ..

Q rang Min[1/A] Max[1/A]

0.327419

Fig. 1-6

[11-10. (Optional) You can switch Simple Fit (Scipy ) or Complex Fit (Park)
fitting engine by selecting or deselecting “Park” in the Fitting menu (Fig.

11-7).

*Not)e that the simple fit uses
Levenberg—Marquardt
algorithm, while the complex
fit employs MCto find a
global minimum in chi2 space
(longer run time).

[1I-11. Click on the “Fit”
button (Fig. 111-6).

# SansYiew

File Wgiuy@ Model Plot Help
Simple Fit [Scipy]
v Complex Fit [Park]

N
Simultaneous Page

St s del
Total Q Range (1/4) Min: 0.0 M

1D Fit

Model
Fig. l1l-7
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lll. Data fitting : 1D and 2D data; Single fit (continued)
11

[11-12. 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. llI-8).
#® SansView (= J[E][}

File Perspective Tools Plot Fitting Help

ircular_test_2. txt 1
Hint | circular_test_2.txt ¢ |

e ey 3
SphereModel v PE@™S(Q |None v 10
Model Parameters . 7
[¥]select Al values Errors [Units] P L0
[Abackground | 22.8 +- [ 0.0306 [1/am] 8 . \
. eyl X
[¥]radius -7.66 64 [A] 7 -
. 3]
[]scale 2.3 +/-| 13524005 Z 10!
[+l sldsaly 5.41e-007 |t | 0.0545 [1/A~(2]
[¥]sldsph 2.77e-006 | H-|0.104 [1/a~(2)]
10° 5
10
Palydisps nd Crientational Distribution
®on  Qoff
Distribution Function p— ..I.. = E ﬁ'e‘] @

Analytical model 1D 1

Sigma (STD) Mpts  Msigmas
[lradius.nidth | 26.6 H 17 a |[3 10°
— HBllipticalCylinderModel
Fitting — 102
Set Instrumental Smearing [
(&) None () Custom Pinhole Smear () Custom Slit Smear L
S
Mo smearing is selected. .. Tj
£
B 10
Qrange Min[1/A] Max[1/4]
0.02 0.327418
K 101‘30_3 107 107 10°
Chi2/Mp MNpts Total Mpts
Q(a™)
611 53 56 Fit

Fig. I1I-8

[11-13. If the fitting is not successful, you can play more with other model
functions by choosing another model function (see Step 1ll-4), or
polydispersity parameters which will show up by clicking on
“polydispersity” “yes” check box . (Fig. 11I-8): For polydispersity
parameters, a good value of Nsigmas is between 2.5 and 5, where Nsigmas
tells how much portion of the function from the center is taken account for
the polydispersion averaging ( 2 times sigma, 3 times, etc). Npts is the
number of points taken for the averaging. And Sigma is the STD of the
distribution function which is fittable (also see Sect. X-12).



E] DANSE/SANS Group
University of Tennessee

lll. Data fitting : 1D and 2D data; Single fit (continued)
12

[1I-14. The fitting panel (and model panel) can be bookmarked by right-clicking
on the panel and choosing bookmark in the popup menu. 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. 111-9). (Note that once
the bookmark is recalled, you may loose the previous panel that you were
working on unless it was already bookmarked.)

File Perspective Tools Plot Fitting Help

Hint MARO7262,A5C circular_test_2.txt
Data
Source Name : | Groylar_test_2. txt

Total QRange (1/A)  Mini | g.oose1335 | Maxi | 0.327419

Model
(%) shapes () shape-Independent

(O Customized Models () Structure Factor

SphereModel v | P | ngre L's

Model Parameters

[Jselect all  values [Uniits]

background | o [1fem]

radius &0 [A]

scale 1

[sldSaly 1e-006 [/a~(2)] BookMark
[Jsldsph 22-006 [t/a~(2)] SphereMode([1]

Polydispersity and Orientational Distribution

Con  @off
Fitting
Set Instrumental Smearing
(&) None () Custom Pinhole Smear () Custom Slit Smear
Mo smearing is selected. ..
Q range Min[1/A] Max[1/A]

0.00561335 0.327419

Fig. 1-9
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lll. Data fitting : 1D and 2D data; Single fit (continued)
13

[1I-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
by clicking on the “x” mark beside of the panel title, and always make a
new fitting panel by (Step IlI-2) (Fig. 11l-10).

File Fiting Model Plot Help

welcome! cyl_testdatal.bxt x\
Data

Source Mame : cyl_testdatal.txt

Total Q Range (1/A) Min : 0.007773 Max : 0,42
Madel

(%) Shapes () Shape-Independent

) Customized Models () Structure Factar

Fig. 11I-10

SphereModel w | PIO*SQD | yone

l11-16. 2D mask editor: Mask editor for2D data is available by clicking Editor
button in the panel (Fig. lll-11). Select the shape of mask , move the slicer
lines where the mask should be placed, then push the button ‘Add’ or ‘Erase
to finish the masking. You also can reset/clear the mask you had using the
corresponding button. After done, simple close the window by clicking X
mark at the top-corner (Fig.l1-12). Then, the model fitting/calculation (and
the model plot) will be masked

’

Mask Editor for MARO7262.ASC

Ipts

Qy (1/A)

Select a Shape for Masking:
ouble Wings
Al Masking(
T r Dis!
oul Window
:

Fit —0.0150.01:60.009.0000.0050.0100.015
Qx (1/A)

$[ add | [ Emase | [ Reset | [_dear

Fig. 11I-12

Fig. 1-11
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lll. Data fitting : 1D and 2D data; Single fit (continued)
14

[11-17 A geometry of the cylinder model (2D) is shown in (Fig. 11l-13). See model
functions in the Help menu (of the SansView Application) for other models.

|Cylinderr~’lndel v | RFQ)™SQ) |None
Model Parameters
Mames Values [Units]
background I:I [1fem] Model Parameters
contrast [1/47] [selkectal  Values [Units]
1jem
length Al Closckgrond [0 | [tfem]
- F
radius 1Al [ contrast [1/A7]

length [A]
radius [4]
), e

[For 2D only]:
cyl_phi

cyl_theta
Palydispersity and Cridgational Distribution
Polydispersity Srentational Distribution Oon  Goff
M nn )

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

Fig. 11-13
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IV. Data fitting; Simultaneous fit

15

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

IV-2. Repeat Step IlI-1 to 11I-6 to load at least two data set. Make sure that all
adjustable parameters were checked including the parameters you want to
constrain for the simultaneous fitting.

IV-3. Open the simultaneous fit panel by clicking on “Simultaneous” in the Fitting
menu (Fig. IV-1). The complex fitting engine will be set automatically.

# SansView
File Bginygs@ Model Plot Help

e ¥ Simple Fit [Scpy]
Complex Fit [Park]

» | Model Maodel 20

O
50

Simultaneous Page
Model

Ttrce Max : 0.1
Maodel

{(#) Shapes () Shape-Independent

() Customized Models () Structure Factor

Fig. IV-1

IV-4. Make sure that you know the model fitting function name labeled in your

data plot (green curve): It is automatically named as MO, M1, M2,...)
|

:stdata_line.txt 1

4.0

ELE g

30}

25}

2.0

InI(Q)(cm™)

151

10}

05}

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

16

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).

# SansVYiew
File Fiting Model Plot Help

welcome! Model 1D Fit Model Model 2D Fit Simultaneous Fit

it Combinations

Select all
[EWMGEEINamE| | Model Type  Used Data

[#]ma CylinderModel CylinderModel
[#lm1 CylinderModel CylinderModel

Fit Constraints
Model Parameter Add Constraint? (%) ¥es () Mo

MO w | |radius w | = |Ml.radius

Exampldk [MO][paramter] = M1.parameter add
Fig. IV-3

Fit

Hint: Park fitting engine wil be selected Eit
automatically for more than 2 combinations checked

IV-6. Click on “Yes” to “ Add constraints”.
Select and type the constraints between two sets of fitting parmeters (Fig. 18);

eg., [MO0][radius] =M1.radius , or [MO][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 on 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). B R
by

1
1.0 : - - - - - - -
—-20 -15 -10 05 00 05 10 15 20 25
In Q(A™")

15
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IV. Data fitting; Simultaneous fit (continued)

17

IV-9. Then, go back to the Fit panels of the data, 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.

File Fitting Model Plot Help

testdata_line3.txt 1

4 | welcome! testdata_line 3. txt testdata_line.twt ¢ | Simul B
Data
. 10°
Source Mame : testdata_line. tut
Total Q Range {1/A) Min: 0.0 Max : 10.0
b
Madel — ? ¢
() Shapes (%) Shape-Independent T
() Customized Models () Structure Factor E .
= 1
& 10"} *{' g
I
inen PQ"s(Q) ﬁ—ﬂ
LineModel w | PU {l E ?
E > 4
Model Parameters /
[w]selectall Wvalues Errors Min Max 10° 1
Fla 5.49 +-[0.187 10" 10”
[le 1,99 +/- | 0.0854 Qi

testdata_line.txt 1

Polydispersity and Qrientational Distributiof

z
10
Oon  @off oy
Fig. 18
Fitting TE
Instrument Smearing? Chi2/dof = 101 |
1.012+003 B I——
=] — & .
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.
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V-1. Click on ‘Theory’ in the ‘Perspectives’ menu (Fig. V-1). It will open a new
panel where a model can be selected (Fig. V-2).

# SansVYiew
File WS v=ani-8l Tools Plot Fitting Help

Hif F|t1.:|ng ) | drcular_test 2.txt
Pr inversion
o Invariant

7262, A5C

Total Q Range (1/4)  Min: D Max: [ g.025219520

Model

(%) Shapes () Shape-Independent

(") Customized Models () Structure Factor

|5pherer~“||:|del w | rQ"sQ) |Nl:une w |
Fig. V-1

V-2. In the model panel, user can select a model function by selecting another
from “Model” combo-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 —

. . File Perspectve Tools Plot Fitting Help
pl"OVIdEd (Flg. V'Z). MARO7262.4!
Model
) Shapes (%) Shape-Independent
() customized Models () Structure Factor

/ Model Description
Osron  @re (oo
Analytical mor
Model Parameters

Mames Values [Units]
A

= ]

Intensity(cm ')
-
=

—
-

Polydispersity and Qrientational Distribution

Con  @off

\ Analytical mor
1 _ Plotted Q Range
Flg' V 2 Qrange Min Max Npts

Reset | [0.001 |[a.13 | [s0
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V-3. 2D model plot panel can be open by clicking on the “View 2D” button,
and it will automatically updated afterward together with 1D plot as the
input values are changed (Fig. V-3).
TilB VY L]
cyl_testdatalixt | Model | testdats_lne3.txt | Simultaneous Fit v || RPN
Madel - SphereModel
() 5hapes () Shape-Independent 2 et
() Customized Models () Structure Factor 30
15
|Spherel’*10de| V| PQ)s(Q) |None 0.0
-1.5
Mode| Description 30
Show O Hide —4.5
—6.0
P(a)=(scale/V)*[3V (scatter_sld-solvent_sld) *(sin{gR)-gRcos{gR) 75
f(@r)"3](2) +bkg .
bkg:background, R: radius of sphere —9.0
ViThe volume of the scatter —10.f

—0.10 —0.05 000 005 010

contrast:SLD difference between
== = =1

Col tents

e
Sphere Model =

Model Parameters » Change scale 3
MNames Values
background [ g  Gragh Help
This model provides the form factor, P(q), for @ monodisperse spherical
contrast - ; \
@ » Load a File particle with uniform scattering length density. The farm factor is normalized
radius &0 by the particle volume as described below.

s Simultaneous Fit

scale |:

e Single Fit
1.1.  Definition

Paolydispersity and Orie « Visualize Model

Con  ®off

Data Av i o L . ; o _
e The 10 scattering intensity is calculated in the following way (Guinier. 1955):

Fig. V-3

V-4. User can reset the model panel by selecting a new model from the
“Model” menu, and also can delete any control panel by clicking on “x”
mark beside of the panel name at the top right side corner. By clicking the
Save button, the panel also can 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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VI. 2D averaging

VI-1. Once user loaded a 2D data or 2D model plot panel, 2D averaging is
ready to go.

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

SphereMaodel
0.10 . . -

0.05

Save image
Print image
Print Preview

0.00 | Select data for Fitting

Q,(4™)

Edit Detector Parameters

Perform crcular average
—0.05
Annulus [Phi view ]
Box Sum

Box averaging in Qx
Box averaging in Qy

0197 —0.05

Toggle Linear/Log scale

Fig. VI-1

VI-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.

VI-4. In some case, the error may interrupt to see the pattern of the averaged
1D plot. Right-click on the highlighted 1D plot and choose “hide error

bars”.
Before hiding error bars ___After hiding error bars

(0] [® ® Cicavg CylinderMods 4+ ™ P '].-:: & Circavg fylnﬁerﬁoae=|_

o} 2t '\ _

10+ o}

or @ 00 000 OO Y » 2F

10+ B

|0 = -6 | 1
8 4

Y520 =35 =30 55 D0 5 Ta_ns oo —a =3 ) 1 )

Fig. VI-2
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VI-5. Some screen shots below show the shape of averaging area that we
support.

# ' N
RN
= L L L - 1 1 1 1 1 1 1 i i i i i i i
Sector average Annulus average Box average (Qx or Qy)
Analytical model 2D 1 Analytical model 20 1 x
b2 SphereModel 020 SphereModel
i - oas} e — 5
o1s| e 5 010
0.10 . 0.05
1‘5 0.00
~ 005 | ¥ oos
E> 0.00 - —-0.10
S o0s o5l ! £
—0.10 ~0-29 260.150.160.09.000.050.100.150.20
Q4™
—0.15 P AN
~0-28 560,150,160 09.000.050. 100.150.20 slulllss =
QA7) 6
.
10BoxSum SphereModel 1 o~ 2 .
Slicer Parameters E & "
width g, AT
—_ . R
count: 0.356 7785,5 -50 —45 —-40 -35 -3.0 25 -20 -15 -1.0
errors:  0.0377 InQAT)
Boxsum (Integration over the area) Circular average for whole area

Fig. VI-3
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VII. Save data and print images and plots

22

VII-1. Currently saving an image or a plot panel is supported in png, pdf, ps,
and eps formats. Method 1: Right-clicking on anywhere inside 1D and 2D

plot will bring the context menu box. Select “Save image”,

n u

Print image”,

or “Print Preview” of interest (Fig. VII-1). Method 2: Click on the icon at
the bottom of the plots.

0.20

0.15 '

0.10
0.05} .
0.00}

[ 005} -

—0.10

—0.15
i

_pogll e S
0-2% 350.150.190.09
A

(o

SphereModel

)

Print image
Print Preview

Select data for Fitting

Edit Detector Parameters
Perform circular average
Sector [Q view]

Annulus [Phi view ]

Bax Sum

Box averaging in Qx

Box averaging in Qy

Toggle Linear/Log scale

® ® OCavg SphereMode
L] * o0 e,
Change scale &
Reset Graph . & i
e % %
L
L d
oL
L ]
| [ ]
—5

Fig.VIl-1

VII-2. 1 D data in the plot can be saved in the formats of txt and CanSAS xml.
Move mouse to the data points to highlight the symbols. Then, right-click
on the highlighted data points. In the context menu, select “save points”

(Fig. VII-2).

g test

E] _phi_weights, txt
avitxt

@ av2. bt

) bugs. txt

£ dist_THETA_weights. txt

) license. txt

E] releases_notes.txt

aj todo, txt

File name:

o ‘ [ Save I

Save as type:

[Text fies ")

w ‘ [ Cancel I

Tent files et}

..............

CanSAS 10 files{"mi)

Save image
Print image
Print Preview

Select data for Fitting
~

Save points
Remove testdata_line. txt curve

Hide Error bars
Linear fit

Change scale
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VIII. Pr inversion

Pr inversion is based on P. Moore, J. Appl. Cryst. (1980) 13, 168-175.

This calculation method is available in a stand alone application (PrView).
Please see details at

http://danse.chem.utk.edu/downloads/PrView0.2 tutorial.pdf

In this tutorial, we show how to switch between Fitting (or model
calculations) and Pr inversion.

VIII-1. Choose ‘Pr inversion’ from ‘Perspective’ in the menu bar (cf. , choose
‘Fitting’ to go back to model fitting panels).

# SansVYiew
i Fie =l a0 Plot  Fitting Model Help

§ Fitting
|
Maodel
(¥} Shapes () Shape-Indepent
() customized Models () Structure Factor

Fig. VII-1

[ 2mharattadsl w | PIOY=S(0) [
VIII-2. If you have a data plot open, locate your mouse to the plot to
highlight (yellow). On right-clicking, choose ‘compute P(r)’ to load the data
for Pr inversion. Once the data loaded for Pr inversion, the data file name
will be displayed in the text box named ‘Data’. If you don’t have data

open, follow the steps in Sec. I-1 and I-2 to open your data first.

|_testdatal.txt 1 X
15
1 '
@
10 e,
@
o - - .
~ 10" Save image File Perspective Plot Fiting Moggl Help
IE Print image
E“ 102 Print Preview qu} data source
Select data for fitting .
g Lot Datai | cyl_testdata . txt[1]
o Save points [ ]Estimate background level
10 Remove cyl_testdatal.tut curve -
slit parameters
& Hide Error bars . . . .
1{)10—‘—‘—‘—“"_3 1072 Linear fit HEIth 0,001 Width [."-"."‘:' 1_,']

Change scale

A
QA Reset Graph

= Fig. VIII-2


http://danse.chem.utk.edu/downloads/PrView0.2_tutorial.pdf
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VIlI-3. Background estimate: By checking the background estimate box,
you can let the application fit a constant background value for your I(q)
data.

# SansView

File Perspective Plot Fiting Model Help

I{g) data source
Data:

[ ]Estimate background level
Slit parameters

Fig. VIII-3 Height Width [A~(-1)]

Q) range
Q max [a~(-1)]

e

VIII-4. Slit smearing: By typing slit height and/or width (in 1/A), you can
include the smearing effect/to the calculations. When smearing is included,
both of the results with ghd without the smearing effect will be displayed.

VIII-5. Q range: Q range for the I(q) may be specify in the Q min and Q max
text boxes.

VIII-6. Suggested values: Estimates for the number of terms and the
regularization constant are computed when the maximum distance or Q
range is changed. When an estimate is available, a button with the value
will be enabled. Click the button to accept the value.

Parameters

VI l |'7 Input pa ra meters: P{r) is found by fitting a set of base functions to I{Q). The
minimization invaolves a regularization term to ensure a
1) num be r Of terms: num be r Of smooth P{r). The regularization constant gives the size of
. . that term. The suggested value is the value above which
terms in the expansion. the output P{r) will have only one peak.

2) Regularization constant: o
parameter of the regularization

Suggested val

term. Number of terms ”

3) Max distance: maxmum Reqularization constant | 30012
distance in the any two points in Max distance [A] 00
the system. Outputs

Fig. VII-4 &g = [A)
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VIII-8. Output parameters: Several output parameters are provided as

figures of merit of the inversion process.

1) Rg and 1(Q=0) are computed from the P(r) distribution.

2) Positive fraction: The fraction of the integral of the absolute value of p(r)

that is positive.

3) 1-sigma positive fraction: The fraction of the integral of the absolute

value of p(r) that is least one standard deviation above zero.

4) Oscillations: The oscillation parameter is defined as
integral(dp(r)/dp)*2/integral((p(r))*2)dr

Its value is 1.1 for a spherical system.

Outputs
VIII-9. Buttons: Rg
1) Save: To save the information 1Q=0) [~ (-1)]
and results in the panel into a Background - [AA-1]
file so that later it can be Computation time
reloaded. Chi2/dof 1.8e+014
2) Reset: To reset the panel to Ocilltions 2.5
the default. Positive fraction 1
3) Compute: To perform the Pr sigma positive fraction [ 5

calculations.

[ Save l [ Reset ] [ Compute ]

Fig. VIII-5

VIII-10. P(r) plot: Right clicking on the highlighted data points on locating

mouse pointer to the data points in the P(r) plot panel, will provides a

popup (context) menu. Then,

1) another set of P(r) data can be added into the plot by selecting ‘Add P(r)
data’ from the menu

2) the number of the calculation points can be changed by selecting
‘Change number of P(r) points’ from the menu

3) scaling and normalization can be also done by choosing a proper menu
in the same way.

VIII-11. Results: Once the p(r) distribution has be computed, the 1(Q)
corresponding to the Fourier transform of that distribution is shown and
compared to the input data.
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VIII-12. 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.

[ R ]

[ Estimate backaround level
Slit parameters
Height | 0,001

Width

[0.1 | a6

Qrange
Q min |

Parameters

| Qmax | | Aol

D_max Explorer

Select a dependent variable:

Oecillation parameter
Background
Positive fraction

350 300 350

D,..(A)

P(r) is found by fitting a set of base functions to I{Q). The
minimization involves a regularization term to ensure a Rg
smooth P{r). The regularization constant gives the size of 1 7g 14
that term. The suggested value is the value above which ’
the output P{r) will have only one peak.
177}
176}
Suggested values
Mumber of terms 14 -
N 7175
Regularization constant E ‘ =
:“g‘- 174
Max distance [A] 140.0 oy I
Cutputs 1.73 |
% &
1{Q=0) 124014 (a1 172
Background I:I [a~(-111
Computation time 0.34 SECS 1.7100 _'|_5IO 2{50
Chi2/dof 1824014
Oecillations
Positive fraction
1-sigma positive fraction Mpts Min Distance [A]
[ Save ] [ Reset ] ’ Compute ]

Max Distance [A]

Fig. VIII-6
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IX. Invariant (Q*)

IX-1. Theory
The scattering invariant (Q*)

The scattering invariant (Q*) is a model-independent quantity that can be easily calculated from
scattering data. For two phase systems, the scattering invariant, Q*, is defined as the integral of

the square of the wave transfer (q) multiplied by the scattering cross section over the full range of q.
Q* is given by the following equation,

Q" = [ (ag)!(a)dg

This model independent quantity (Q*) is calculated from the scattering data that can be used to
determine the volume fraction and the specific area of the sample under consideration. These
quantities are useful in their own right and can be used in further analysis. With this scattering
invariant module users will also be able to determine the consistency of those properties between
data. There is no real data defined from zero to infinity, there usually have limited range. Q* is not
really computed from zero to infinity. Our maximum q range is 1e-5~ 10 (1/A). The lower and/or
higher g range than data given can be extrapolated by fitting some data nearby.

The scattering invariant is computed as follow:
*l(q) = I(q) w/o background : If the data includes a background, user sets the value to subtract the
background for the Q* computation.

*Reset I(q) =1(q)* scaling factor , dl(q) = dl(q)*scaling factor : If non-zero scaling factor is given, it will
be considered.

elnvariant: Q' = f(qg)l (9)dg

where, g =q for the pinhole geometry and g = q,(the slit height) for the slit geometry
which can be given in data or as a value.

* Higher g-region (>= gmax in data):
Power law (w/o background term) function = C/q* will be used
where the constant C(=2ntAp S,) is to be found by fitting part of data with the range of
On.m to gy (M<N).

* Lower g-region (<= gmin in data):
Guinier function = Ioexp(-Rgzq2/3) where |, and R, are obtained by fitting,
similarly to the high g region above.
Power law can also be used.
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IX. Invariant (continued)

The volume fraction ¢:

*

Q

X _A
2% (Ap)?

¢p1-9¢)=

where Ap is the SLD contrast of which value is given by users.

Thus, PR EERY,
2

where 0 =< A =<1/4 in order for these values to be physically valid.

The specific surface area :

o _2m-¢)C, 27C,

' Q Q

where A and Q" are obtained from previous sections, and the Porod constant C, is given by users.

Definitions:

Q : the magnitude of neutron (or X-ray) momentum transfer vector.

I(Q): the scattering intensity as a function of the momentum transfer Q.

Invariant total is the sum of the invariant calculated from data’s q range and the invariant resulting
from extrapolation at low q range and at high g range if considered.

Reference:

Porod's chapter (2) from O. Glatter and O. Kratky, "Small Angle X-Ray Scattering", Academic Press,
New York, 1982

Otto's web page: http://physchem.kfunigraz.ac.at/sm/
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IX-2. GUI:

i) Loading data to the panel: See Chapter llI-1 and -2 but select ‘Compute invariant’ in the pop-
up menu.

ii) To subtract a background or/and to rescale the data, type the values in Customized Input box.

iii) If you want to calculate the volume fraction and the specific surface area, type the optional
inputs in the customized input box, and then press ‘Compute’ button.

iv) The invariant can also be calculated including the outside of the data Q range: To include the
lower Q and/or the higher Q range, check in the enable extrapolation check box in
‘Extrapolation ‘box. If the power low is chosen, the power (exponent) can be either held or
fitted by checking the corresponding radio button. The Npts for fitting the data that is used
for the extrapolation can be specified.

v) If the invariant calculated from the extrapolated region is too large , it will be warn in red at
the top of the panel, which means that your data is not proper to calculate the invariant.

vi) The details of the calculation is available by clicking the ‘Details’ button in the middle of the
panel.

h\ Invariant Details &

V ) Invariant Chart
I{q) Data Source
Q*fromLow-Q | 0.00184%

Co
b Q*fromData [ 404%

Q*from High-Q Iy 59
Data: | dreular_test_3.txt

Total QRange (1/A): Min: |p.pg3g3sss | Max: | q0.327428 V)
MNumerical Values

Q*fromLow-Q |1,12e005 |+/-|6.03e-007 | [1/@cm *AJ]

Qutputs
Q*fromData | p,247 +- | 0.00051 [1/{cm = AJ]
Volume Fraction 3,00e-010 +- [ 1.51e-012
Q= from High-Q [ 0,354 +-[ 0.00487 [1/em = A)] V)
Specific Surface 2,552-004 +- [ 7.53e-011
Invariant Total [Q%] | 0,51 +- | 0.0049 [1/(c Warning

' )
Details on Invariant Total Calculations
. )

Customized Inputs
Background : | g, [1fem] Scale : 1.0
Contrast : 1.0 [1/a~(2)] Porod Constant:| 3 {Optional) 103 T T T T T
2
Extrapolation \ 10
Extrapolation Maximum Q Range [1/A]:y Min: | 1e.9p5 Max: |qp .o db ey — 1
iV i), iii): »° A
Low High =
Q gh Q z 10°
=
[¥]Enahle Extrapolate Low Q Enable Extrapolate high-Q § 3
Nets [ 19 Nets [ 19 . 5 10
- IV = ® @ circular_test 3 txt
® Guinier 10" —  High-Q extrapolation
OPower Law Bower L s —  Low-0Q extrapolation
53 Fit 107 - o i 3 i
Power * 10° 10* 107 10° 100 10° 10°
Power | 4

Qa™)

Fig. IX-1



E] DANSE/SANS Group
University of Tennessee

30

X. Miscellaneous

X-1. Change scales or toggle Linear/ Log.
Right-click on 1D, 2D plot. Select “Change scale” or “Toggle Linear/Log
scale” (Fig. X-1).

SphereModel
0.20 T T T T T T T 6
01s Iy e kY ® ® LiiC avg sphereModel
i [ L Y
0.10 [ £l . & 4r oo,
0.05 i K 2L -
' _gosl| - Print image 0 Printimage
h Print Preview Print Preview
—0.10 | Ld
Select data for Fitting -2+ [ ]
a8 Change scale
. =, .| Editbetector Perameters Reset Graph ‘.
79_2% L«  + | Performcrcular average -4+ * ..‘ 1
—0.200.150.160.0%) Sector [Q view] *
Q. annuius [Phi view ] L] [
6| L] 1
Bax Sum *
—  Boxaveragingin Qx / :
1 Box averaging in Qy r - - .
£ -5 —2 -3 —2
Toggle Linear/Log scale —il
In Q(AT)

Fig. X-1
X-2. Close an open plot panels: All plot panels can be closed by clicking on the
“x” mark at the top of window. In order to bring that panel back, go to
the menu bar and select the panel to open under “Plot” menu (Fig. X-2).

# SansYiew
b4 File Qalifl Fitting Model Help
» Analytical model 1D 1
fel Weg ]
Analytical model 2D 1
SectorQCylinderModel 1
m{  Circ avg CylinderModel 1
SectorsphereModel 1

s . SectorPhi 1
\ ! Mo Slab¥ 1
! P{g] Circavg SphereModel 1

=FORg

Fig. X-2
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X-3. Your workspace can be re-arranged by clicking on and dragging the title
bar outside or back to inside of the SansView interface (Fig. X-3).

_] S
sert Design Animat|
P
020 Slphere:ModrTAI . BE
odel X 015} '__.i' = .'-"' 1 &
viodel v 0.10 p ] —
1 005} . Spheretode ] 1
W(scatter_sld-solvent_sld) *(sin %—H i
.kgk:gbackground level I 0oop
u radius of the sphere < ] L] il
ot S the emtsering eng ~0.05F f
olvent_sld: the scattering leng
—0.10 |

Values Units
e —0.15f s, . ]
b — S _
& ~0-20 56 —0.15 —0.10 —0.05 0.00 005 010 015 020 S
(4™ .

&

ss ® -«
OYes @No L4 ““ 8 _‘]E

. '-‘g

- -,

Fig.X-3
X-4. Changing color map of a 2D image (Fig. X-4);
Open the context menu by right-clicking on the e = ;
image plot. Select “Edit detector parameters “. el w0 |
Type integer numbers (non zero) in the box.
. . Max amplituce for color map (optional) |:| 107
If no number (no space) is entered, the image
will be displayed in the default color depth. A =8
different color map can be selected by - L meeem |
choosing one from the combobox named
-

Cmap. This feature is one time feature, which
means it will not be updated when updating or
changing the image plot. Note: This feature is
still under construction, so use it with care. Fig.X-4
(Fig. X-4).

Q,(a™
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X-5. Zooming: 1D data plot can be zoomed out and in:
A) for both x- and y-axis; one-click in the plot panel, locate your pointer

inside the axes then rotate the roller at the center of your mouse to zoom
in and out (Fig. X-5). 0

L] & & oyl testdatal txt

M

D 'll cyl Testdata Lint |1

32 .

30 L . 1 a .
.' 6| oty
L] . * .
28 1 . .
L] 5l [}
L ] .
= / | . . . . '™
=35 —30 =25 —20
24 ﬁ * |

22} / 1 5
s s L L L4 .
-5 —4 f —2 -1 ®e,

] o

-

-

T T T L]
L)

[[® ® oyl testdatalixt |

. 5
32| ., |
L]

L]
L]
.
L]
L]
L]
.

6 |- ]
& Fig.X-5
24| ]

B) x- or y- axis separately; one-click in the plot panel , locate your
pointer (black arrows in Fig. IX-5) somewhere between the axis
line and label, and use the mouse roller to zoom in and out the
axis as desired.

X-6. The data points or curve can also be dragged around by selecting the
arrow icon in the toolbar then by clicking-holding-dragging the plot.
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X-7.Some Helps and tips are available within the SansView application. Select
“Fitting help” or others in the “Help” menu. This will provide you an
instant help (Fig. X-6).

Analytical model 2D 1

testdata_line. txt Simultaneous Fit Model 3
SphereModel

Model
- .
@ shapes HelpWindow
”~
SphereModel * Change scale Model Functions —
e Graph Help .
Model Descriptio » Introduction
Oishow @4 e Load a File + Shapes: Spherelodel, CylinderdVadel.
Ellipsoidiodel, CoreShelllodel,
- ! CoreShellCylinderlodel,
Simultaneous Fit T ———
° EllipticalCylinderodel.
Model Paramete Sinale Fit « Shape-Independent: Debye Lorentz,
* - DAB_Model, Power Law. Teubner Strey,
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X-8. Simple tips and information will be displayed at the bottom line of the
application whenever necessary (Fig. X-7).
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X-9. Loadable data formats (Also, see I-4 ):
A) 1D data:
a) File extensions that can be loaded: .txt, .dat, .abs, .xml, or w/o
extension.
b) 2 to 4 columns of data are required in order of Q, |, (dI, dQ)).
c) The meta data (header) will be ignored unless in a standard xml
format.
B) 2D data:
a) File extensions that can be loaded: .ASC, .DAT, .sans
b) 2D ASCII file should be from NIST IgorPro SANS reduction
package and saved to the detector coordinates (*.ASC).
c) 2D NIST reduced g map file (*.DAT).
d) Examples of data files are available in “test” folder inside the
SansView folder (See page 4 and Appendix: User model
documentation).
X-10. Supporting model functions: The descriptions are available in the help
menu.
A) Shape models (form factors): sphere, cylinder, coreshell cylinder,
coreshell sphere, ellipsoid, elliptical cylinder, and many more.
B) Shape independent models: DAB, BEPolyelectrolyte, Guinier, Debye,
Porod, line, number density fractal, Lorentz, power law, etc.
C) Structure factors: SquareWell, HardSphere, StickyHS, HayterMSA.
D) Customized models: Users can define their own model functions by
modifying an example pyhton file in the “plugins” folder inside of the
SansView folder. See Appendix or the example files in the plugins folder.
E) P(Q)*S(Q): Form factor times structure factor supports for some shape
based models (with 4 structure factors above). For cylinder and ellipsoid
based models, the 2" virial coefficient will be calculated automatically and
applied to the structure factors.
X-11. Instrumental smearing is supported in fitting when your data includes
dQ inits forth column.
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X-12. Polydispersity (1D and 2D) and orientational distribution (2D only) can
be taken account for modeling and fitting.
A) We use the Gaussian, Lognormal, or Schulz distribution function
(where width =Sigma (STD), Npts = number of points to average over the
distribution, Nsigma = number (of which times sigma is the distance from
the center over the distribution function). Proper values for Npts and
Nsigmas may be 10 to 30 and 2.5 to 5, respectively. The sigma is fittable
and its unit is the same as the host parameter while others are unitless.
Another way of defining the sigma is “ the polydispersity multiplied by the
value of the parameter for the dispersion”.
B) Using a customized model:
Users can make two columns of a distribution function, and open the
functional data file from a fitting panel with polydispersity ON. The file
should includes two columns of data where the first column is consistent
with the values of the parameter and the 2"d column is for weighting
factors. (Note that this user data will override the corresponding
parameter value (eg., radius) so that the parameter will become no longer
fittable.) An example of the user function is;

radian  weight

0.707 0.4
1.14 1
1.414 0.4

X-13. Customized models: Users can define their own model function in the
plugin folder of the sansview folder. Take a look and modify the sample
file in the folder, or create a new one. Then the model function will be
show up under “Customized model” menu in the menu bar. See Appendix
or the example files in the plugins folder of SansView folder for more
details.

X-14. Append a data to graph (1d only): Follow the Chapter I-1 and -2, it will be
asked that whether or not you want to append to the data. Say yes if you
want to. (It will append the data in the highlighted (blue) plot). To highlight
a plot just click on any where in the plot panel.

Note: Only one model plot per plot panel is currently available.
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User Model Documentation

SansView has a plug-in mechanism that allows users to write their own models in
python. Each user model is placed in the plugins folder of the SansView installation.
For instance, on the default Windows installation, the user model files will be placed
in

C:\Program Files\SansView-[version]\plugins

Note that the user may thus define any number of such special models. The content
of each model plugin is the following:

mnan

Test plug-in model

mnan

from sans.models.pluginmodel import Model1DPlugin

import math

# ALL Your models MUST HAVE the class name Model as listed below (i.e.
#DO NOT MODIFY this next line).
# The unique name that appears in the menu for each of your models comes
#next (Name of the model)
class Model(Model1DPlugin):

""" Class that evaluates a user model.

nmn



E] DANSE/SANS Group
University of Tennessee

XI. Appendix (Continued)

37

## Name of the model -- this is where you put the unige name
##for the model that will appear in the menu
name = "A+Bcos(2x)+Csin(2x)"

def init  (self):
""" Initialization
Model1DPlugin.__init__ (self, name= self.name)

mmn

## Parameters definition and defaults
self.params = {}

self.params['A'] = 1.0

self.params['B'] = 1.0

self.params['C'] = 10.0

## Parameter details [units, minimum value, maximum value]
self.details = {}

self.details['A'] =[", -1e16, 1€16]

self.details['B'] = [", -1e16, 1€16]

self.details['C'] =[", -1e16, 1e16]

self.description = "F(x)=A+Bcos(2x)+Csin(2x) "

def function(self, x = 0.0):
""" Evaluate the model
@param x: input x
@return: function value
# For convenience, use local variables for the parameters
A = self.params['A']
B = self.params|['B']
C = self.params['C']

return A+B*math.cos(2.0*x)+C*math.sin(2.0*x)
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XI. Appendix (Continued)

Notice the use of the math module in the function definition. The
functions available through python's math module are documented in the
python web site. Any number of user models can be defined. They will
appear in the customized model list after restarting the SansView.

The user models in the current version of SansView have a number of
limitations:

1) SansView has to be restarted in order to see a new model appear in the
Model menu. Similarly, any change in the model will require restarting
SansView to be effective. Work is currently planned to allow live changes
of the models.

2) Polydispersity is not currently available for user models. This feature is
currently under development.

3) Since they are coded in python, user models can be slower to use.
Contact the DANSE team if you would like to incorporate your model in
the DANSE framework. The DANSE team will be able to port your model to
a faster implementation.


http://python.org/doc/2.5.2/lib/module-math.html

