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& Sample Preparation: dedicated ion etching/milling and cryo-techniques...

The Centre for Microscopy and Microanalysis (CMM) is an interdisciplinary research infrastructure centre at 

UQ,   providing resources for scientific structural research and element analysis of materials using electron, 

ions & X-ray beams. Both man-made and natural/biological materials are characterised on the micro-, nano- to 

pico-scales.

Scanning Electron Microscopes (SEM)

Features
Field Emitter, High Voltage: 0.2-30 kV
Ga-focused ion beam 5-30kV
EDX, EBSD, BSE, Gas in-let system
Nanomanipulator, Raith Elphy System
slice&view Tomography

FESEM/ EPMA/ FIB/SEM

Further SEMs
JEOL 7800F/cryo7100F/7001F WDS-EDS/ 8200 EPMA Probe/ 
6610 EBSD-EDS/ 6560 La-EDS/Neoscope, Hitachi SU3500, 
Zeiss Sigma CryoSEM upgraded/ TM4000                         FEI FIB-SEM Scios/ FEI Volumescope

Further Instruments:
Balzers BAF069, HPM-100, Bruker Ultraflex III Tof/Tof,  microTof 
QII, Thermo QqQ-HPLC/ Waters MRT / Bruker TimsTof Pro M2

Novel Imaging Methods...

Scanning XRF

Cryo FIB/SEM

Imaging MS EBL (nanolithography)

X-ray Analysis (XRD, XRF, XPS, SAXS)

Further XRay tools:
  Bruker D8 XRD, Rigaku SmartLab XRD, Kratos XPS 

Xenocs Xeuss 2.0 SAXS

Transmission Electron Microscopes (TEM)

Further TEMs
FEI cryoF30/ FEI analytical F20, JEM-1011, 

Hitachi HT7700, HF 5000

Equipment

100/200/300kV TEM/STEM

Features
Field Emitter, High Voltage: 300/200 kV
Super Twin Lens, TEM/STEM
Spectroscopy: EDX, EELS, HAADF
Cryo-TEM and Tomography

WHO WE ARE …
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Centre for Microscopy and Microanalysis

CMM@UQ
Centre for Microscopy and Microanalysis
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Facing the Imaging Data Monster

• CMM at UQ: 700+ researchers, 50+ instruments, 5 facilities 

• Annual output: Petabytes of data from thousands of experiments

• Problems: Data silos, lost traceability, manual transfers, reproducibility risks

• Global issue: Hinders collaboration and open science
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“Quality & Information Transfer Chain...” 

Slide adapted from Prof. Roger Wepf, CMM – UQ (used with permission)

The sum of all data collection will help:
- to keep the essential information together (acquire data/metadata once at source - avoid failures and frauds etc..)
- to assure quality control (link to instrument DOI and reference and calibration data…)
- allows to re-use these dataset/ information to improve different methods and protocols (enhance capabilities…)
- to retrieve essential information for data processing/interpretation/publications
- to allow data mining, discovery and standardisation or sharing data with other disciplines (Med Imaging, Bio-Omics etc..)
Requires a FAIR Repository or Database (Findable, Accessible, Interoperable, and Reusable)
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Typical workflow at UQ

Researcher obtains a 
collection. Researcher is sent an email 

explaining access 
instructions.

Collection then mounted on 
the instrument.

Researcher then acquires 
data and stores

DOIs can be minted, published to UQ eSpace.
RDM can facilitate data linking back for durable URL.

It is already on the fabric. Can 
be accessed via CVL, 
supercomputers, other.

UQ Data fabrics (MeDICI)

But data/datasets are not structured and not enriched with Metadata!
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The Need of FAIR-compliant repository

• This raises the need for a centralized, FAIR-compliant 
repository—ensuring efficient access across locations 
and time.

Findable
Accessible
Interoperable
Reusable



PITSCHI:
Particle Image depoT using Storage caCHing Infrastructure
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https://clowderframework.org/

• Open-source platform built on Clowder (NCSA framework)
• Collaboration: CMM + UQ Research Computing Centre 
• Funded by ARDC, Microscopy Australia, ACCS pitschi@uq.edu.au



Clowder
Open-source data management from the National Center 

• for Supercomputing Applications (NCSA)

4CeeD is an implementation of Clowder focusing on material sciences

Selected over a wide range of existing data management 

     (incl. LIMS, IIMS etc..) solutions in a ARDC funded project

Full evaluation: Data management systems for instrument data, Rubbiya Ali & Hoang Nguyen. 

https://clowderframework.org/

https://uq-my.sharepoint.com/:p:/g/personal/uqhngu36_uq_edu_au/Ed9gF96Uf1tDmXSCSujlvE8BkA9Tra3xXmOmRVrCwsfiqQ?e=PmVjz5
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End-to-end process for

• Capture, transfer raw data to storage collections, index at image repository
• Integrated with instrument booking system

One storage collection per project

• Project owner controls access to data
• Move away from one collection per instrument model

Harvest as much metadata as possible – automatically

• Allow users to view/search their data and process it on UQ HPC cluster

A central repository that adheres FAIR data principles

Microscopy data management objectives
Make it as easy and simple as possible for users to deposit their data and metadata
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Pitschi

• A space corresponds to a project in PPMS/ 
UQ RIMS

• Each space has its own RDM collection for 
storing raw data

• processed data should be stored elsewhere

• Dataset corresponds to a folder in RDM

• Project RDMs are automatically mounted to 
Clowder

Clowder data model

Clowder: Open Source Data Management for Long Tail Data



PPMS/RIMS 

Projects with valid UQRDM Q-Collection # synced from RIMS/PPMS 
daily

Only users in synced projects can log into Pitschi (with UQ SSO)

Pitschi 



Data Ingestion - from instrument computers

PPMS Tracker 
Logon

1. Check booking exists 
2. Mount project RDM collection
3. Create project folder in local disk 
4. Create Today shortcut on desktop

Data acquisition

Sync data to RDM 
periodically

PPMS Tracker 
Logoff

User actions

Drop data into 
Today Folder

1. Finish syncing
2. Dismount RDM collection
3. Send first email (successfully import data 
to RDM)
4. Ingest dataset to Clowder/Pitschi
5. Extract metadata 
6. Send second email (successfully ingest 
data to RDM) 

triggers

System actions

The User Experience….
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Data Ingestion - from instrument computers

First email - right after logout
[Presentation Title] | [Date] 19
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Data Ingestion - from instrument computers

Second email - once data are ingested into Pitschi
[Presentation Title] | [Date] 20



Clowder/PITSCHI image browser

2
1

https://pitschi.rcc.uq.edu.au/

Hoang Nguyen
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Example: How it clicks together with PIDs
ORCID Integration with User Profiles on the PITSCHI Portal

ORCID website  automatically connects to the ROR database

ROR ID of CMM linked with UQ and MA 
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Example: How it clicks together

Instrument PID and ROR Integration with 
Datasets on the PITSCHI Portal
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Example: How it clicks together with PIDs

Instrument PID and ROR Integration with 
Datasets on the PITSCHI Portal
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Example: How it clicks together with PIDs
Good News: First instrument PID published within UQ eSpace last week

https://doi.org/10.48610/7add080

The UQ eSpace team
The UQ research data services team

https://doi.org/10.48610/7add080


Linked to HPC at UQ…

Fiji; 
Amira….
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2022 2024 2025

Labs 4 5 5

Instruments 22 >50 >60

Projects 100 400 700

Users 160 280 680

Datasets 270 5,000 12,000

Files 650,000 4,000,000 9,000,000

Data (TB) 80 >420 >1000

Rollout progress
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Metrics and highlights

Cryogenic electron microscopes are the biggest data generators at CMM

Weekly RDM/Pitschi training is part of the on-boarding process for new users
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Enhancement Win client Datamover XAPI

Training sessions ✓ ✓

Supervised / Fee-for-service sessions ✓

Multiple cameras/detector support ✓

User feedback option ✓

Session recovery improvements ✓ ✓ ✓

RIMS data sync improvements ✓ ✓

Remote logging ✓ ✓

Auto-update ✓

Timestamp (Watermark)/ file ✓

ROR & PID’s integration ✓ ✓

Key enhancements

31

Since 2022
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What next: From Implementation to Innovation

• Adding a cool feature: embedding full metadata—like provenance, instrument 
details, PIDs, and a unique data ‘fingerprint’—right into exported image files for 
sharing with external collaborators outside PITSCHI, tracking every change to raw 
data stored on UQ RDM!

• Enhancements include expanded data synchronization capabilities to support a 
broader range of instruments and onboarding for commercial users and new third-
party laboratories…

• Planning substantial infrastructure and application upgrades to enhance Pitschi's 
capabilities, aiming to improve user experience, expand functionality, and ensure 
robust support across all sites

• This update highlights our commitment to advancing data management in 
microscopy, driving greater efficiencies, and supporting the research community with 
reliable, cutting-edge tools
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UQ CMM

Thank you
Tom Mason
Prof Roger Wepf
CMM staff

UQ RCC
Mark Endrei
Nishanthi Dasanayaka
Jake Carroll

UI NCSA 
Luigi Marini

UQ ITS
Rose Radloff
Leslie Elliot
Stephen Pike

The UQ eSpace team

The UQ research data services team

QRIScloud, MeDICI, RIMS, and RDM teams

ARDC Australian Characterisation Commons at Scale
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