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Generic Scattering Calculator

Magnetic/polarized SANS
eo—_—_—_— « Generic Scattering Calculator supports
= | | magnetic/polarized SANS
el = =l = | « Coordinate data in VTK formats supported

peerl ISEE— - | < | < | Interacting bio-molecules
T e | » Generate scattering profile from PDB file
- = « Save as a custom/plugin model
» Use for fitting with structure factors
el Bt g =4l (including beta approximation)

PDB reader and engine refactored

Validation of electron-microscopy maps using solution small-angle X-ray scattering
Kristian Lytje and Jan Skov Pedersen, Volume 80| Part 7| July 2024| Pages 493-505 3


https://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Lytje%2C%20K%2E
https://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Pedersen%2C%20J%2ES%2E

Workflow Summary Table

Workflow Name Data Input

| 1 Fixed-Nuclear Néﬁilgﬁirlgr?‘ly Mode 0 2D l(gx, qy) ‘
| 2 Fixed-Magnetic Mzgr?;,gfe‘;“y Mode 0 i Dhllgqur; eqt);c) 1
| 3 Fxac-atr i e e 0 Bl ﬂ
F 4 Fixed-Default G"‘ri"dﬁc',ﬁfy Mode 0 2D l(gx, qy) ﬂ
| 5 Debye-Average Nl(‘acrliﬁaglﬁgly Mode 1 1D 1(Q) |
L +Plugin* J
| 6 Debye-Beta Nuclear rﬂ;'v Mode 2 1D 1) ;i B@ |




Calculation engines

Calculation modes (cbOptionsCalc)

Mode Index is_avg is_beta Output Available For
Fixed Orientation 0 False False 20 l{gx, qv) All data types
Debye Full Average 1 True False 1D 1(Q) Nuclear only, grid type

Debye + B(Q) 2 True True 10 Q) + B(Q) Muclear only, grid type

Constraint matrix

Data Input Fixed Orientation Debye Average Debye + B(Q)
MNuclear Only ' ‘
Magnetic Only X X

MNuclear + Magnetic X X

Default Grid



Shape2SAS

[ ] [ ] Shape2SAS (Experimental)
Build Model Virtual SAXS Experiment
Add cylinder 9 Deleta column 3 : Exclude overlap
1 2 3
1 ellipsoid hollow_sphere  cylinder
2 ASLD1=1.0 ASLD2 =1.0 ASLD3 = 1.0
3 al=50.0A RZ = 50.04 R3 = 50.0A
4 b1=50.04 r2 = 25.04 13 = 1000.0A

6 COMX1=0.04 COMX2=0.0A COMX3=0.0A
7_ COMY1=0.0A COMYZ=0.0A COMY3=0.0A
8 COMZ1=0.0A COMZ2=0.0A COMZ3=0.0A
XY Yz
9 RPX1=00A RPX2=00A RPX3=00A
S h View radius 99.89
a p e 10 RPY1=0.0A RPY2=0.0A RPY3=0.0A
d efi n iti O n 1 RPZ1=0.0A RPZZ=0.0A RPZ3 =0.0A Scattering of P(q)
12 a1=0.0° a2 = 0.0° a3 =0.0°
10" —
13 p1=0.0° B2=0.0° B3=0.0°
4 yi=00° y2=0.0° y3=0.0° Lo-
15 Green Green Green

Structure -
factor

1ot

16-3

Shape2SAS: a web application to simulate small-angle scattering data
and pair distance distributions from user-defined shapes.
Andreas Haahr Larsen,> Emre Brookes,> Martin Cramer Pedersen:

and Jacob Judas Kain Kirkensgaard-«

Plot

Scattering parameters

Strueture factor

radius. 50.0

Interface roughness

Relative polydispersity

Volume fraction

Relative exposure time.

Simulation parameters

qmin

qmax

Number of points inq

Build Model

Scattering plot

ardsphere (@)
10!
10°
00 s
0.0 10-2

500

Profile saving

Virtual SAXS Expariment

Shape
visualization

shape2SAs (Experimental)

Scattering
profile

Simulated SAXS for Model_1

—+ ia)

q

Number of points in pir) 100
Number of simulated points 3000
Model Name Model_1

-

Plot simulated SAXS data 6
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Features beyond 6.0.0 - particle editor

B ! Placeholder title X

Definition Parameters Ensemble Calculation Fitting Output

Define functions
sld and (optionally)
magnetism

Here's a new perspective. It calculates the scattering based on real-space description of a
particle.

sld / magnetism

+— “x-ray” projection

Basically, define your SLD as a function of either cartesian or polar coordinates and click
scatter

def sld(x,y,z)
def sld(r,theta,phi)

The display on the right shows your particle, both as a total projected density (top) and
as a slice (bottom).
This is a minimal working system. Currently magnetism doesn't work, neither do extra
parameters for your functions, XY YZ Xz
nor structure factors, nor fitting, nor 2D plots.

View Radius 100.00 A
Here's a simple example: """

def sld(x,y,z):
n"nn A cube with 100Ang side length"""

sld / magnetism
< cross section

return rect(0.02*x)*rect(0.02*y) *rect(0.02*%z

2, Load ¥, Save A Build i:(;):ESjitter Depth - 0%
Feed baCk On Particle Editor Log - SasView 5.0.5 @® sLD O Magnetism Magn etiC field
. B Field (display)

COde a nd Built Suc-cc;fully at 2023-05-16 02:43:28 5] [ 0° / ContrOlS for display
o

calculations .

X Y Z

e
“Recompile” and Compute -
update display scattering Lucas Willkins (ISIS) 7



GSC on GitHub

#3676 — Resolve weakness in the Generic SANS Calculator tool

*Discussion #2351 — Weakness in the Generic SANS Calculator tool

#1847 — Weakness in the Generic SANS Calculator tool

#1400 — Generic scattering calculation is incorrect for orientation-averaged asymmetric particles
*#596 — Generic Scattering Calculator Enhancements: make a theory curve
#597 — Generic Scattering Calculator Enhancements: integrate into fitting
#598 — Generic Scattering Calculator Enhancements: accept MD trajectory files
#2011 — Extend generic scattering calculator with tabs for other simulators
#2552 — Generic Scattering Calculator GUI needs redesign

#2734 — GSC not drawing the structure

#2798 — Saving Project with the general scattering calculator throws an error
#2537 — Loqg spacing for Generic Scattering Calculator

*#1886 — “Save SLD Data” saves rows/columns the wrong way around
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A few options moving forward

 Refactor the current interface
* Move out from Tool to Perspective

* Send any data to any Tool or Perspective



Potential next step

* |dentify the working group

* Develop strategy/roadmap moving forward

* Engage Users for early feedback

* Implementation loop (including users’ feedback)



GSC Refactoring

Part Il



Generic Scattering Calculator

SLD Data File SLD Pixel Info Coordinate System Info
MNodes Environment Coordinates {uvw)
Muclear Data Load Mo. of Pixels
% 10 Yaw 0.0 .
Magnetic Data Load Mean SLD
y 10 Pitch 0.0 ©
Shape Rectangular B Draw W 0.0 Az
* : z 10 Roll 0.0 s
Input P t My 0.0 A
nput Parameters Step Size Sample Coordinates (xyz)
A2
Polarisation Settings LB 1.0
x 6 A Yaw 0.0 a
In Polarisation (fraction up) Mucl. 6.97e-08 Az
y 6 A Pitch 0.0 E
Qut Polarisation (fraction up)
ety . . z 6 A Roll 0.0 a
Up Pol tion Direct 2] 2
Ll EE U BT Draw Points Save S5LD Data
Up Polarisation Direction, ¢ @
SLD/Geometry Settings
Background o.0| cm”
Scale 1.0
Solvent SLD 0.0 A2
Total volume 216000.0 & sample environment beamline
Q Range

Mo. of Qx (Qy) bins 30

Qx (Qy) Max 0.3 A

l | l
Qx (@y) Min A / \ / \ : / \

Radius of Gyration X y zZ uv w U V W

Plugin Models
Rg - Mass

RG - SLD

Fixed orientation B

Compute Reset Close Help




Conclusion from the previous meeting

We will try to look at:

1.Entry layer (molecule type, magnetic data, volume/normalization)
2.Modality (magnetic soft matter, bioSAS, etc.)
3.Calculation engines (pluggable backends)



What is the target group? What information/functionality are they looking for?




What is the target group?
PhD Students, Postdocs, Pls
Instrument (Data) Scientists
Industrial Users?

What information/functionality are they looking for?
How the scattering pattern of my system look like?

Why do they want to find this information?
To explain their data

To better plan the experiment

How do we know it?
Because we used it this way
Because we heard from the users




Map the current Ul to layers

1.Entry layer (molecule type, magnetic data, volume/normalization)
2.Modality (magnetic soft matter, bioSAS, etc.)
3.Calculation engines (pluggable backends)

®
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Generic Scattering Calculator
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Entry Layer

*What are the mandatory fields to compute anything?
*\What fields are optional but should be strongly recommended?
*What should be inferred from files vs explicitly set by user?
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Modality

*\What outputs does each modality need (I(q), I(gx,qy), 2D/1D)?
*\Which controls are common across all modalities (g-range, scale/background?) and which are
modality-only (polarization, spin channels)?

® Generic Scattering Calculator
SLD Data File SLD Pixel Info Coordinate System Info
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Calculation Engines

*What is the smallest common denominator engine interface?
*Which options belong to the engine vs modality vs entry?
*How do we represent engine capabilities so Ul can enable/disable controls?

Generic Scattering Calculator
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