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Where is Limerick?

LIMERICK
LIMERICK



TEM image

Courtesy of  
Eoghan O’Connell,  

University of Limerick
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Data formats
Currently dm3/dm4



Data formats
Currently dm3/dm4

23 versions of the TIFF



TEM Metadata 
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Sample Metadata missing?
Sample

Preparation methods and details 
Specimen composition 

Date and time of production 
Colour 
Shape 

Thickness 
Defects 

Grain boundaries

Sample Storage 
Environment 

Relative humidity 
Temperature 
Light/Dark 

Any variable which may 
cause sample to change 

over time

Relationship between images and spectroscopy data

Record any value/detail which will be necessary for 
evaluating with any other dataset or technique



TEM Missing Metadata



TEM Missing Metadata
TEM variables

TEM Environment 
Relative Humidity of room 

Temperature of room 
Fields in the room 
Water temperature 

Magnet temperature 
Power Supply variability 

Beam brightness 
Detector temperature
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Why should we care?

Grow the need for microscopy

More opportunities to be cited
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For TEM Simulations

Sample thickness estimate/measurement 

No Corrector 
aberrations 

measurements 
Stored

Time between aberration 
measurement and data acquisition
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CCP4
MTZ format (1970’s) 

Data Harvesting (1990’s)

Also Nomad



Data compression
MRCZ 

XFEL 
On the file data compression



Recognised need for change 
Hierarchical Data Format #5

Already >25 variants in the EM community 
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Adoption
Last thing we need is 

just another file format

✤ Public databases 
✤ Organisations promote 

use of format

๏ Journals insist on data submission in a specific format 
๏ Funding bodies insist on open data with all meta data



Community Agreement on a 
single format

Or a series of convertors like 
Nomad? 

Missing metadata a problem….?



Making Metadata Easier
SerialEM Leginon

Swift Nion



Morandi Bridge Collapse

Davide Papalini 



Integration across the length 
scales



Mixing fields

Eoghan O’Connell, UL 

For Low Dimensional materials we can easily generate models from TEM data 
Next link with simulations

Multislice simulation



Proposal/Suggestion
Experimentally simulate and test a material across 

the length scales for a demonstration paper

Suggestion Material? 
Boron Nitride 

Magnesium Alloy…



Proposal/Suggestion
Experimentally simulate and test a material across 

the length scales for a demonstration paper

Suggestion Material? 
Boron Nitride 

Magnesium Alloy…

Additionally use the experience to define and refine 
the metadata required to make the exchange of data 
between experiments and simulation as smooth as 

possible 



Databases



EMPIAR



Block Chain database

ETDB-Caltech: A blockchain-based distributed public 
database for electron tomography
Davi R. Ortega, et al., PLOS ONE
https://doi.org/10.1371/journal.pone.0215531

>30TB of Cryo-Tomography data available, variable quality

https://doi.org/10.1371/journal.pone.0215531
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James Holten



Standard Operating 
Procedures

Food and Drug Administration
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Governance of standard

International Metrology Institutes



European Molecular Biology 
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Thank you for listening


