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SNS Introduction of CSNS

: conceptualization
2006:
2011:
2014:
2017:
2018:
2021:
2024

key technology research initiated
construction began

equipment installation and commissioning
first neutron beam production

project completion

energy increase to 100 kW

phase Il construction initiated
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( _\,S,NS Neutron Instruments
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BLO2

BLUE——-Day-one Instruments
BLACK——Cooperative
Instruments

RED——CSNS-II Instruments
PINK.

Reserved

Location

BLO1
BL02
BL03
BL04
BLO05
BL06
BLO07
BLO08
BLO8A
BL09
BL10
BL10A
BL11
BL12
BL13
BL14
BLI15
BL16
BL17
BL18
BL19
BL20

Instrument
Small Angle Neutron Scattering
Multiple Purpose Reflectometer
Liquids Neutron Reflectometer
Cold Neutron Inelastic Spectrometer
High Energy Direct Geometery Inelastic Spectrometer
Molecular Vibrational Spectrometer
Reserved
Engineering Material Diffracmeter
Neutron Technology Testing Station
High-resolution Neutron Powder Diffractometer
Neutron Backscattering Spectrometer
Reserved
Atmosphere Neutron Irradiation Spectrometer
Neutron Physics and Application Instrument
Energy-resolved Neutron Imaging Instrument
Very Small Angle Neutron Scattering Instrument
High Pressure Neutron Diffractometer
Multi-Physics Instrument
Elastic Diffuse Scatting Spectrometer
General Purpose Powder Diffractometer
Single Crystal Neutron Diffractometer
PolArized Chopper Spectrometer




GNS User hours and availability

» we provide over 5,000 hours of beam time every year
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(SNS User program

https://user.csns.ihep.ac.cn (in both Chinese and English)
@® Registration user: 8000+ (130+ abroad)

® A total of over 2,000 projects from ~240 units were completed, with
industry users comprising approximately 10% of the total.

® Two rounds of proposal calls each year
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SNSs Software at CSNS

reduction visualization

preprocess

detector
& control data storage & management
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GNS New version of framework

L ] 1 J
g RPACHE Fk '-‘ _' -c
Arkdad. N Wi
a common challenge for our users: waiting for data. ' =%/ % W%
data is large
software is hard to use I
/’ """""""""""""""""""""""""""""""""""""""""""""""""""" ~\

NeXus MANTID

N
®

preprocess reduction visualization analysis

speed up the entire process
Let scientists focus on their science, not on the data

D RZERA

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.
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{SNs Preprocessing

» convert neutron 'events' into histograms

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

v Unified Configuration: quick
integration of new instruments

v' Multi-threaded operation: fast
processing of high-volume data

v Automatic Task Allocation:
iw N ex Us conserve resources
v' Automatic Monitoring: detect

Complex Data )
Management & ISSUES

imacs

maintain online

stability Analysis Support
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SNS Reduction: powder diffraction

> This workflow is not a one-time, fixed > Anew functlon of advanced time focusing
process ! correction
1 20x10°FT T T T T T
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multiple
scattering :
corrections
s 1
| Standard Si | J A ‘l! :
[ Focus to d-spacing ] : user-frien dIy
v ) 4 . .
(Cminus )< > minus ) ! function with a
e : clear,. step-by-
I step interface
| T
Diffraction pattern :
1
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@NS Reduction: total scattering

» The absolute scattering intensity to calculate the Pair Distribution Function (PDF)

Absorption and h £
multiple scattering
correction

v

Normalized by atoms

merging the S(Q) data from
different detector banks

\

/R
‘

Detector position correct

Absorption and

h mu]tiple J, _ :
cfﬁﬁ,f{;‘;‘fs | Incoherent correction ] ﬁ !
Standard Si J’ : :: N r \ ?\ ‘
\ 4 v " . . ’ n:n N JH NIIJ\N ﬂ" M ﬁ I
[ Focus to d-spacing ] e COHBCIOH ey AJLMJ Jw W w i“ J

J A Convert to S W = el g
[ Jo »{ s ) nvertin %@ Ty ¢ v
v i It not only corrects for

stitch different banks

detector resolution effects
but also fully automates the

PDF calculation.
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Diffraction pattern
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Wang, S., et al. (2024). Journal of Applied
Crystallography.
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SNS Reduction: inelastic scattering

TIB TofStart

TIB TofEnd

ConvertToDistribution

TIB Subtraction T8

|<—| CalculateFlatBackground |

ConvertUnits

tUnits

CorrectKikf

Normalization

| Vanadium Workspace |

| Normaljzation I
Set Unceytanties
| ConvegtUnits |
Convertunits |

Stripe V peaks 1
Absorption and Rebin as single hin |
multireflection

correction

Integrated V

WorkSpace
Smooth
[t ] L%

askWur /
space Vanadium
correction ¢

Intensity

CHIS-RUN2168
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T T
10! 107
Energy transfer (mev)
. DgsReduciion input dialog

‘Top-tevel workflow algorithm for DGS reduction.

Sample Setup
Sampieinputfile
SamplelnputWorkspace []
SamplainputhonitorNorkspace [
DetCalFilename
RelocatoDatactors

IncidentEnergyGuass 30.89625
{8 UselncidentEnergyCuess
TimeZeroGuess 38.23599
MonitoriSpacid
Manitor2spacid
EnergyTranstarRange 15,015,285

SofPhilsDistribution

HardMaskFile
GroupingFile BLOS/SEQUOIA_dataExamples/powdargroupfile xml
ShowintermediateWorkspaces
Data Corrections
? KeepOpen (N Close

e -
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[
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Instrument Browse
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8 boEiCormection
8 Bovanadium
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Flux Normalization
DoFluxNormalization 2
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1 Domask
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1€ DoGroup
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MomentumTransferBins 050
KeepOpen (NN Close
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» Use McStas simulations and process them through existing workflows in Mantid

Vanadium or

Sample
NeXus Input
- remove emission delay
| ﬂm‘tﬂn EO]::el'tﬂl from moderator
units to wavelen Optional
|l¢|oni10r:expuﬂem.ia]
cormection
h 4
Monitor data processing: convert units to |
wavelength J
h 4
divide by monitor
| convert to energy
| transfer
group detectors =
by tube scaleby k i/ K f |
Rebin o specihed
oup Detectors energy parameters
Optional

transform to
momentum and
energy transfer |

integrate Vanadium |
|around the elastic line |

Sroond e e e

S vanadum(Qj =  Divided By

Vanadium

S_sample(Q.E)

| save to NXSPE file |

|save to DAVE Grou
Tile

Intensity (mev) !
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LosdByDataZ
LoadByDatat
LoadByDatas
LoadByDatas

1 1 1 0

0
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Load nexus data
preprocess

Correct DeadTime, TimeZero, TimeOffset,
Clip time range

| Muon Grouping Counts ‘ Grouping detector and summing
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" ALY (OldData;)
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SNS Visualization: SANS

» The standalone sansRZ software for our SANS instrument.

v

It uses the powerful and trusted algorithms

from Mantid

Data processing Initialization

Data Output

Procedure Key Algorithm
Initialize logger file ——> setupLogger() it check_explnfo()
X Spreadsheet input format check
loadConf{()

Cross parameter check with
configuration file

Nexus file availability and
measurement type check

Load configuration file ———» 57
B getUtilities()

Load sample info e getExplnfo() ——

[ Sample, Direct beam and/or Empty cell ]

Get transmission data —|—>
Read monitor data

v Check if transmission > |

Calculate transmission —— CalculateTransmission —

loadM2M3() e check_trans()

Identify zero values

LoadInstrument (by strong aborption)

Identify dips and edges
(by bragg diffraction)

loadDet() ——>  check_det_image()

Detector image visualization

Get Scattering data LoadInstrument

Read detector data caleScat_norm()

Time slicing i
getCalib
Wedge angle ECEES)
& — .

Scattering data correction sAaskLieicuton
flux, detector sensitivity, solid angle, —— Solid:‘\ngic

transmission, volume, bad pixel
Caleulate scattering ApplyTransmissionCorrection

1D2D
+ Q1Dweighted IcScat_check()

Calculate g resolution L Ory
calcQResolution()

stency of the
scattering data across different
wavelength band

dataFormatSANS()
Save data —,_’
saveData()
for 1D and transmission data
Save log file SaveNISTDAT

for 2D data

potential data issues early on.

L Mask Panel
([ ractangie, 1889, 16.2, (153,86, 45.39), Frvel]
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v Designed for our instrument's architecture and user community
v It handles data quickly and includes features to help users spot

eduction parameters
202501 - phi8_L_S0DS S Mode (pC + act 1

Detector image Save /dg_workes/CSNS/durong/Desktop

#HEI Q=B

N o

on Cycle: 202501, Contig

ng ADS.clear() also removes all

o, MSlice
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. éNS Visualization: powder diffractometer

> web interface for diffractometer

utilize SLURM for resource scheduling to

accommodate various users
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HTTP
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SNS Visualizatio

n: online

> Presented Information
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(SNs  Analysis: Rongzai Agent

» data analysis: Use Al to accelerate scientific discovery.

(o
RZERA GSAS-Il Agent GSAS-Il MCP Server
&
©]
m Parameter Checking ﬁ <}:>
Art|f|C|aI r: < ,| PDF Agent PDF MCP Server
Task Manager ' ﬁ Q:D
[ Long Task Daemon SG Agent SG MCP Server
Solution: An Al Partner & E
«Conversational: It understands your questions. \ oner Agent Other MCP Server
*Process-Aware: It navigates complex workflows. '
‘Knowledgeable: It leverages scientific expertise. R =

Kownladge Base
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(5Ns  Analysis: Rongzai Agent

» diffraction refinement and PDF fitting in Rongzai Agent

BIERREIE
BEENPFITHES 8. refie i

SEE—TBL16 BIRUN00219055R5 3R, MSIBICict, RIRBBAM—RITHIERE fetieo efnerent:Repe L3088 8
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group SN TR IERE SR " ’ ' \}_ﬁé 1
BRI |

Scha e This is an early prototype. e
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We are building a scientific
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HadFER: s
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FrEiEM 2 RIE S RIR:
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G (A7)

ZEE: RUN0023566

N Rongzai Agent: an intelligent, . |
E— knowledge-guided assistant - Y NS
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RIERNE T B ;

8. refine_cif_url:
. Q

3
r(A) 1 2 3 4 5 6
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