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HOUSEKEEPING

NIST Product Disclaimer:

Certain commercial equipment, instruments, or materials are identified in this presentation to specify 
the experimental procedure adequately. Such identification is not intended to imply recommendation or 
endorsement by the National Institute of Standards and Technology, nor is it intended to imply that the 
materials or equipment identified are necessarily the best available for the purpose.

QR codes throughout this presentation:

2

Follow our work with your phone!

https://github.com/usnistgov/NexusLIMS



Microscopy facility overview
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Nexus Nexus (coverage soon) MML-PML partnership Boulder
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We need a LIMS
(Laboratory Information Management System)

1. Don’t reinvent the wheel – use what’s available.

2. Future-proof through modularity – technologies change! 

3. Don’t try to change established workflows and habits –

adapt to them instead. 
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30 seconds digression

5



Why do we love Wikipedia?
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Immediate visual 
connection to 

the subject

Well-organized 
content with a 

predictable flow

People can 
collaborate and 

contribute

Changes are 
tracked

Short synopsis 
right away

First knowledge stop for humans

Intuitive 
headline



Reusing our digital crumbs
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Microscopy/spectroscopy
metadata

electronic lab notebook
(ELN)

MARLIN resource management



• Microscope info

• Imaging conditions

• Detectors in use

• Calibration & reference images

• Datasets

• Sample info

• Setup photos 

• Reference and support 
documents

• Analysis: calculations, graphs, 
tables

• Purpose of the experiment

• Sample ID/composition 

• User

• Reservation date, time

• Instrument used

Sorting metadata into conceptual groups
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Experimental 
Motivation 

Sample Info Data
Acquisition 

Activity
Analysis



The NexusLIMS schema
Experiment

1. Title
2. Experiment ID
3. Summary

a. Experimenter
b. Instruments used in the experiment (name, PID 

- RDA PIDINST v1.0)
c. Start
d. End
e. Motivation

4. Project (ID, link-out)
5. Experiment Ecosystem: microscope, detectors, and 

sample holders (name, PID - to RDA PIDINST v1.0)
6. Sample (name, PID, link-out)
7. Acquisition activity

a. Setup
b. Notes
c. Dataset(s)

EM schema v1.0
doi:10.18434/M32245

https://doi.org/10.15497/RDA00070
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https://doi.org/10.18434/M32245
https://doi.org/10.15497/RDA00070
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NEMO // MARLIN
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tool scheduling1

2 specimen info

metadata collection at reservation time

https://github.com/usnistgov/NEMO

https://marlin.nist.gov/

https://github.com/usnistgov/NEMO
https://marlin.nist.gov/
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3 Data plumbing

Isolates vulnerable 
systems running 

obsolete OS

10 Gb/s network



The heart of NexusLIMS
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1. Microscope data with metadata tags 
are gathered at CFS location.

2. LIMS server checks MARLIN for 
event end-time and searches CFS for 
file changes.

3. Python extractor libraries go to work 
if changes are detected.

4. Extracted metadata (from 
experiment, calendar, specimen) is 
aggregated and written to the CFS in 
a parallel directory structure.

5. Translation services on the LIMS 
server populates metadata content 
into NexusLIMS research records.

4 metadata extraction

https://hyperspy.org/
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https://hyperspy.org/


Users may now 
include specimen PID

https://github.com/usnistgov/NexusLIMS

NexusLIMS: A Laboratory Information 

Management System for Shared-Use 

Electron Microscopy Facilities 
10.1017/S1431927621000222 
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https://doi.org/10.1017/s1431927621000222


Persistent identifiers for research records
• For centuries, scientists have maintained 

lab notebooks with volumes, sections, and 

numbered pages

• Allows for easy future reference to 

specific experiments

• Using a handle server (https://hdl.net) 

provides us a digital alternative!

• Unique identifiers created for every record 

in the system:
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• In the future, "20.500.13060/####" will 

always point to the URL for this specific 

record

• Identifiers are created automatically for 

every experiment record in the system (user 

doesn't have to do anything)

• Allows for cross-referencing records or 

citation of specific experiments

Same technology as when you use

a DOI to access a scientific paper!



Human accessible // Machine readable
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Human query
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How is NexusLIMS doing?
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Future services

Lab automation
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Much work ahead – community can help!

1. Standard vocabulary or dictionaries

2. Units standardization

3. More extractors for proprietary formats

4. Persistent Identifiers (PID)

5. Schema updates

6. More modules:

• Simulation

• Analysis

• ELN

• ….
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Imagine better ways

june.lau@nist.gov
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xkcd #1838

mailto:june.lau@nist.gov

