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Instrumentation

e State-of-the-art methods and
instrumentation in nanoscale
science free of charge

Y. Yang, C. Ophus, M. Scott, P. Ercius, J. Miao, et al., Nature (2017)
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National Center for
Electron Microscopy
one of seven facilities in TMF
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e J.eaders in:

4DSTEM, high resolution,
image simulation, tomography,
electron detector in situ,

\technology soft materials

Slide adapted from B. Enders



U converged electron probe

Scanning Transmission
Electron Microscopy

annular dark field (ADF)
detector

2D images recorded over a 2D grid of probe
positions:

Four dimensional
scanning transmission electron microscopy

(4D-STEM)

pixelated detector

diffration pattern
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4D Camera

4 )
Generates data at 480 Gb/s

700 GB dataset collected in 15 seconds
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What is that?

Something your
models didn’t
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Data ReceiVeI'S QMQ Sockets
connect our network

NCEM central y NERSC §
aggregator nodes
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*different colors represent different clients
(producers, consumers, aggregators)
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Clients
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Every process is a client in a

g distributed key-value store )

Clients

e Unique ID

e No. messages
e Current scan no.
e Status

e Ports/IP addressesJ

Server
e Check sequence
e Publish update

e Log full state

Update other clients

*different colors represent different clients

(producers, consumers, aggregators) Q Q ‘ Q Q



5x faster
turnaround time.

automated processing
removes human in the
loop.

happier
experimentalists.

new pathway for
integrated research
infrastructure.
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Rapid data analysis and
steering of experiments

Novel workflows using
multiple user facilities

Al-enabled insight from
integrating vast data sources
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