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HEARTS WP7 (from project website) 
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CHIMERA as HEARTS feasibility 
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CHIMERA as HEARTS feasibility 

• CHIMERA (CHARM High energy Ions for Microelectronics Reliability Assurance) is the 
name that we have used so far to refer to the high-energy heavy ion irradiation activity 
in the CHARM facility at CERN

• Currently, it can be considered to have a TRL level of 3, in compliance with CERN’s 
commitments towards ESA in the related contracts 

• Through HEARTS, the TRL will be increased to 6-7

• In practical terms, we will still need a name to describe the facility and infrastructure for 
heavy ion testing at CERN (now with HEARTS/EU Commission as key funding source) 
and, as CHIMERA is already well consolidated across the (many!) CERN groups 
involved in the activity, our baseline is to continue using it for this purpose → open for 
discussion

• Slides 10-15: pictures are from CHIMERA 2022 achievements, text in orange is 
expected HEARTS advancement (i.e. TRL increase)
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Recent CHIMERA mini-workshop
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CHIMERA: a steep 2022 learning curve
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Teamwork: CHIMERA working group

+ R2E project for radiation effects expertise and CHARM team for smooth integration   
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Beam development and operation: work ahead

• Slow extraction driven by noise: RF Knock-out is commonly used to 
control extractions from synchrotrons (e.g. medical & irradiation 
facilities), demonstrated for CHIMERA in 2022, to be studied by TECH 
& DOCT studies, improved and optimised at the PS in the coming 
years.

• Beam instrumentation: impressive progress made as part of 
CHIMERA, keep momentum: absolute calibration techniques, beam 
profiles

• Beam transfer and delivery: transfer line optics now well understood, 
interaction with air problematic, techniques to homogenise the Gaussian 
distribution of the beam (installation of octupoles, collimators) needed

• Beam operation: RFKO simplifies operation, future development of 
tools to help scale energy and intenisty of PS machine for complex 
operation demanded by a VHE ion electronics testing facility like 
CHIMERA
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2022 achievements and starting point for HEARTS: energy
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2022 achievements and starting point for HEARTS: energy

Characterization and reduction 
of energy and LET spread

Beam energy stability, logging 
and definition by users

Routine definition of energy and 
LET values at DUT 
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2022 achievements and starting point for HEARTS: 
intensity

Beam intensity repeatability 
(spill-to-spill, run-to-run)

Flux measurement accuracy
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2022 achievements and starting point for HEARTS: 
spill time and spatial profiles

Spill duration and structure/uniformity 
at different time scales 

Tunable rectangular beam 
shape, from small components 
to full boards
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2022 achievements and starting point for HEARTS: 
integration of radiation effects experiments

Setup integration for electronics testing users
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2022 achievements and starting point for HEARTS: 
integration of radiation effects experiments

Setup integration for electronics testing users
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2022 achievements and starting point for HEARTS: 
radiation effects [preliminary] results (link to WP5)

Other technologies and effects (e.g. SEL, SEB, SEFI…) 
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WP5 input for WP7: requirement definition 

Requirement definition: importance of not being lost in translation between beam physics and radiation effects 
+ means of verification (WP3, WP4, WP5) + associated intermediate TRL steps   
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HEARTS WP7 resources: PhD and postdocs in beam physics, 
radiation-matter interaction and radiation effects on electronics

+ (in-kind) supervision contribution from CERN senior physicists 
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Radiation effects testing with LET spectra? 
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