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Small Angle 
Neutron 
Scattering 
(SANS)

http://www.animations.physics.unsw.edu.au/labs/diffraction/diffraction-labs.html

I. Grillo  - Small-Angle Neutron Scattering and Applications in Soft Condensed Matter

Presenter
Presentation Notes
SANS is a way to obtain structural information about a sample. It can be compared to a laser moving through a slit, diffraction pattern dependent on the width of the slit! In SANS, a beam of neutrons is directed through a sample, which can be imagined as a collection of these slits on the atomic level. The width of these slits determines the pattern seen on the detector, which is then used to get structural information about a sample. 



Neutron Spin 
Flippers 
(Polarized 
SANS)

Without Spin Flip With Spin Flip

https://www.nist.gov/ncnr/spin-filters/spin-filter-instruments/chrns-sans

From the NCNR summer school 
Kathryn Krycka – Polarization Analysis for SANS

Presenter
Presentation Notes
Neutron Spin Flippers allow us to see deeper into that sample, viewing magnetic properties as well as structural ones. This adds a parameter of interest in 



Modulated 
Intensity SANS 
(MISANS)

 L1 * ꙍ1 = L2 * ꙍ2

 ∆ꙍ = ꙍ2 -ꙍ1 

L2 * ꙍ2

L1 * ꙍ1

https://en.wikipedia.org/wiki/Beat_(acoustics)



Hardware
• Prototype of RF neutron 

spin flipper
• Longitudinal DC fields
• Orthogonal AC field

• Red Pitaya STEMlab
• Measurement device
• Centerpiece of project

https://www.redpitaya.com/



Software/ 
Languages

Active control of flipper
• SCPI // HPIB

Interactive window for application
• Python Anaconda in Jupyter

Fast Live Data Acquisition
• Holoviews & Bokeh

Appropriate documentation
• GitHub



Software 
Example

GitHub:  https://github.com/kznam/redpitaya-python-data-aquisition

https://github.com/kznam/redpitaya-python-data-aquisition


Future Projects

 use machine learning for optimization of flipping conditions 
for various frequencies (up to six orders of magnitude)

 I2C connection (slow serial bus)

 Switching capacitors in RF coil to change frequency

 More Sensors

 Unit Standardization

 3 triggers

 2 frequency generation

 1 detector

 Water Cooling for coils



Project 
Overview

 Interactive near real-time overview of the flipper status using
Red Pitaya STEMlab to:
 Control and display of static magnetic field

 live feedback loop to correct for field changes

 Display the RF waveform and extract relevant parameters
 frequency, amplitude, and phase through fitting algorithm

 Software approach was effective and successful
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