
Scientific data process at CSNS

Rong, Du
IHEP, CAS



Introduction of CSNS

11/17/2025 2

2001: conceptualization
2006: key technology research initiated
2011: construction began
2014: equipment installation and commissioning
2017: first neutron beam production
2018: project completion
2021: energy increase to 100 kW
2024: phase II construction initiated



Neutron Instruments
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User hours and availability
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 we provide over 5,000 hours of beam time every year



User program
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Software at CSNS
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joined Mantid in 2019 offline softwareonline software



New version of framework
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speed up the entire process
Let scientists focus on their science, not on the data

preprocess reduction visualization analysis

The current RZera only integrates these solutions to make the key steps much faster and smoother. Our 
ultimate goal is to connect everything into a start-to-finish pipeline.

a common challenge for our users: waiting for data.
data is large
software is hard to use



Preprocessing
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 Unified Configuration：quick

integration of new instruments

 Multi-threaded operation: fast

processing of high-volume data

 Automatic Task Allocation:

conserve resources

 Automatic Monitoring: detect

issues

Kafka

imacs RZnexus

Redis

Complex Data
Management & 
Analysis Support

events

histograms

maintain online 
stability

 convert neutron 'events' into histograms

It’s designed for large data volumes.
The speed can now match the detector's 
maximum counting rate. 



Reduction：powder diffraction

11/17/2025 9

 A new function of advanced time focusing
correction

multi-peak fitting of silicon and zeolite

user-friendly 
function with a 
clear, step-by-
step interface

 This workflow is not a one-time, fixed 
process.



Reduction: total scattering
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 The absolute scattering intensity to calculate the Pair Distribution Function (PDF)
merging the S(Q) data from 
different detector banks

It not only corrects for 
detector resolution effects 
but also fully automates the 
PDF calculation.

Wang, S., et al. (2024). Journal of Applied 
Crystallography.



Reduction：inelastic scattering
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 Workflow based on DGS reduction algorithm in Mantid



Reduction: Phase II
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 Use McStas simulations and process them through existing workflows in Mantid



Visualization: SANS
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 The standalone sansRZ software for our SANS instrument.
 It uses the powerful and trusted algorithms 

from Mantid
 Designed for our instrument's architecture and user community
 It handles data quickly and includes features to help users spot 

potential data issues early on. 



Visualization: powder diffractometer
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NEIW Framework

LDAP
Authentication

(User log in)

ICAT Authorization
(Data)

Web Client

flask

HTTP
SOCKET

Redissqlite

HPC HPC HPC HPC HPC

 web interface for diffractometer

utilize SLURM for resource scheduling to 
accommodate various users
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Visualization: online
 Presented Information

2D detector image 1D reduced dataMonitor data，Proton charge

history data Line Cutting Analysis on imaging data live status through WeChat



Analysis: Rongzai Agent
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AI-assisted

Artificial

•Conversational: It understands your questions. 
•Process-Aware: It navigates complex workflows.
•Knowledgeable: It leverages scientific expertise. 

 data analysis: Use AI to accelerate scientific discovery.

Solution: An AI Partner



Analysis: Rongzai Agent
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 diffraction refinement and PDF fitting in Rongzai Agent

This is an early prototype. 
We are building a scientific 
knowledge base.

Rongzai Agent: an intelligent, 
knowledge-guided assistant
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Thank you!


