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The DOE Center for Programmable Energy 

Catalysis (CPEC) integrates expertise in 

electronic materials, surface science, catalysis, 

and computational chemistry to invent and 

understand dynamic, programmable 

heterogeneous catalysts

Programmable catalysts change with time at 

the frequency of surface reaction via a 

prescribed electronic ‘program’ that accelerates 

and controls reactions

Center for Programmable Energy Catalysis (CPEC)

Inventing tomorrow’s advanced catalysts through integration of chemical sciences 

www.cpec.umn.edu 2



How is CPEC multidisciplinary?
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CPEC:  Unique Methods and Techniques  New Data
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Custom 1 cm2 condenser reactor

Condenser cartridge holder

Isopotential titration (IPT)

In situ charge spectroscopy for condensers

• XPS / UPS, XAS

In situ reactor charge characterization

Scanning tunneling microscopy with charge

In situ IR reactor with charge application

Customized IR catalytic reactor

Transient IR reactor method

L3 computational scaling for charge

Dynamic microkinetic modeling

Dynamic kinetic Monte Carlo modeling

Bayesian optimization for dynamic reaction 

kinetic models

CPEC has created an array of new methods, tools, and techniques for fundamental research
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CPEC Data and Organization Policies

SHORT Term Data Sharing



Monthly Meetings - Required Attendance
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CPEC All-Center Meeting

Zoom - December 2023

Presenter:  Prof. Matt Neurock

Monthly Team Meetings (each team)

Quarterly Executive Committee Meetings

Monthly All-Center Meetings

All researchers meet on zoom once per 

month: date organized by Magdalene

Start with confidentiality policy, safety spot 

discussion, and center updates

Technical content selected by Dauenhauer

and Scott with input from executive 

committee

● Single CPEC PI presentation

● Two student talks (20 min each)

● External guest speakers
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CPEC Portal – Single place for all information

Click here • A google document with links to different 
folders in google drive

• Each folder has different access 
permissions assigned by Dauenhauer or 
Miranda

• Some folders are read only; others are 
editable

• Content is updated as generated

• Recordings of meetings



CPEC - Spring & Fall Annual Meetings
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Goal: A combined research, training, education, 

and strategy session 

Mechanism:

● Advisory board, faculty, and students fly to 

Minneapolis for a Friday + Saturday

Content:

● Workshop

● Poster sessions

● Discuss scientific progress

● Goals for next 6 months

● Advisory board meeting

● Open discussion & feedback

● Guest dinner speaker(s)

Day 1 of 2
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CPEC Portal – Single place for all information



CPEC Data and Organization Policies

LONG Term Data Sharing



CPEC Data Management – Challenges & Policy
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Data sharing:

●To share machine-readable and digitally 

accessible data, including data that is published 

in charts and figures

●Transparency of post-processing

●Sharing more data than necessary, which could 

be useful to researchers inside and outside of 

CPEC, who can potentially re-use or re-interpret 

data that was inconclusive at the time

Data preservation:

●To preserve data so that it can be used inside and 

outside of CPEC for years or decades to come



CPEC Data Management – Sharing Strategy
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Primary focus is on making data available via publication and associated methods

Part 1:  Promote preprints and ensure publications are openly available

We provide the OSTI to all 

CPEC publications on our 

website

Include data sets within the supporting information files



CPEC Data Management – Sharing Strategy
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Primary focus is on making data available via publication and associated methods

Part 2:  Require code & data set sharing with prescribed methods

Simulation Codes: CPEC Github Site Large Data Sets: CPEC Data Conservancy



CPEC Data Management – Sharing Strategy
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Primary focus is on making data available via publication and associated methods

Part 3:  Review and compliance via data tracking within the Portal



CPEC Data and Organization Policies

CURATED Data Sharing - CatTestHub



Curated Data:  CatTestHub
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Goals:

(1) Create a high quality data set for 

comparison with dynamic kinetics

(2) Capture all relevant experimental and 

characteristic data



Curated Data:  CatTestHub
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Structure – People – Teams – Executive Committee
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