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Length and time scale of neutron scattering techniques
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Capture of kinetic process SNS
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Factors affecting time resolution:

 Neutron flux

* Instrument design
* Beam collimation and aperture
* Detection electronics

* Data acquisition protocols —

* Sample environment device Cost-efficient improvement

* Synchronized control techniques = —



Capture of kinetic process  sws

Coupled with sample environment devices Roer
Histogram Sequential measurements with fixed width of time bins
limited by the performance of the detector read-out
Event mode Time stamps (us-ns) for each detected neutron
Single-shot measurement Cyclic data acquisition
(mins to hours) (sub ms to mins)
Time-resolved SANS Time-involved SANS
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Capture of kinetic process SN'S

Coupled with sample environment devices -
Event mode ~

Sample environment device > Time resolution?
Cyclic data acquisition _

v

Synchronization/alignment of
neutron data from each cycle

Trigger signal

Instrument control system <« »Device control system

Time stamp check



SANS @ CSNS (SNs

Instrument layout

Moderator Moderator CHM (20K)
Detector | 1 400x 1000 mms
area
Detector
5 resolution 10>8 mm
o ) L Wavelength )
'-Lc——.— L TN range 1-12A
Sample stage Neutron |5x106 (n €m2s?)
brightness @100kw
Data structure 0.008-0.1.2 AL
: Q-range (SDD=2m)
Detector nexus file 9% 1 0.005-0.6 At
(SDD=4m)

Run info  Start/end time in UTC (to second)

Event data Neutron position, pulse ID,
relative time within pulse (4.56 us/stepl Waiting list:

1. More accurate initiation/end time
Histogram 2. Sample environment data logging




Photo irradiation device setup  sS~s

Instrument control » Measurement initiate in advance

Sample environment device control ———== Simultaneous initiation

<

Mini shutter control

Data alignment through detector counts examination

D Synchronized control

(external)

| Sample
“ B

Mini
(without requiring absolute timing) Optical mirror shutter l\

(neutron transparent)

' External light
v" Unperturbed instrument protocol xternal lig

v' Easier synchronization Neutron

beam

v" Accurate initiation point

Main detector

Time resolution =1 pulse period (40ms)



Photo irradiation device setup ,_j;w
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Shutter test

Shutter open

Shutter close

Detector counts per pulse (40ms)

Experiment time / s



Shutter test (SNs
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Detector counts per pulse (40ms)

Shutter test

Experiment time / s
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Experiment results 7SNS

Rotaxane dendrimer
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Experiment results SNS

Azobenzene based surfactant UV irradiation
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Future plan

« Optimization of mini shutter: shape, speed, material

« Automization of data reduction process

o Allocation of shutter opening point

o Truncation and superposition of neutron data

* Decipher faster kinetic process
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Thank you!



Light source

Full Spectrum Monochromatic light
Xenon lamp (Full Spectrum) Band pass filtersx8
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’SNS
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Optical mirror

Material survey

Quartz base coated with UV-Enhanced Aluminum

30*30mm
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Capture of kinetic process = sws

Coupled with sample environment devices

, photoelectrlc switch

during operation (external stimulatio
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Detector counts per pulse (40ms)

“ Shutter opening point “

Experiment time / s
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