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SOME QUESTIONS WE TRY TO ANSWER

Why is there a matter/ antimatter asymmetry?
What is dark matter?

What is dark energy?

Dark Energy
69%

Dark Matter

26%

2%

Everything else,
including all stars,
planets,and us

Energy Distribution of the Universe



ACCELERATORS & DETECTORS

THE TOOLS TO EXPLORE THESE QUESTIONS
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100 m underground
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e 2 beams of trillions of protons travelling at
0.999999991 times the speed of light in opposite
directions

e Superconducting radiofrequency system to
accelerate the beams

* NbTi Superconducting magnets operating at -
271.3 °Cto bend them in a circle

e Largest beam vacuum system worldwide

* Advanced powering, machine protection
systems, beam diagnostics & control

* 4 lLarge experiments
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ACCELERATORS & DETECTORS

CERN operates nine accelerators and two decelerators



ACCELERATORS & DETECTORS

DETECTORS

CERN operates nine accelerators and two decelerators
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ACCELERATORS & DETECTORS

* Provide Beam

* Equipment groups: steer, focus, accelerate,
structure, measure, inject and extract the
beam

* Control of critical equipment




ACCELERATORS & DETECTORS

e Provide Beam e Reconstruct collision events

* Equipment groups: steer, focus, accelerate, * Detector systems: Pixel detector,
structure, measure, inject and extract the Calorimeter, Muon detector
beam

* Independently designed
* Control of critical equipment
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ACCELERATORS: FPGA DEVELOPMENT

Basic architecture focused on the upcoming Run4

EI * FPGAs at the Front and Back-end
s ARG Fedbuses b Frontand ade

e Xilinx (ZU+), Rad-tol Microsemi

WorldFIP

 VHDL for syn

(2Mbps)

Frontend
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ACCELERATORS: FPGA DEVELOPMENT

Basic architecture focused on the upcoming Run4

Server
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* Reliability

Ethernet

WorldFIP

e Standardisation

Frontend

e Centrally supported hw, gw, sw
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“  DETECTORS: FPGA DEVELOPMENT

Basic architecture focused on the upcoming Run4

g : * FPGAs mostly at the Back-end
E““E - * Point-to-Point links with Front-end
Backend

* From Versal to Microsemi

* Mix of languages, incl. HLS, ML

(Multi-G)

Frontend
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DETECTORS: FPGA DEVELOPMENT

Basic architecture focused on the upcoming Run4

Server
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* Process high-volume of data

e Driving innovation

Frontend . .
* Experimentation




2 COMMON BUILDING BLOCKS FOR FPGA

Some Examples

Tools
e EDA Committee: Strategy for EDA toolkit
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COMMON BUILDING BLOCKS FOR FPGA

Some Examples

Tools
e EDA Committee: Strategy for EDA toolkit

Technologies

* SoC Interest Group
e Xilinx Ultrascale+ Transceivers

e Common gw libs under exploration

16



O

COMMON BUILDING BLOCKS FOR FPGA

Some Examples

Tools
e EDA Committee: Strategy for EDA toolkit

Technologies

* SoC Interest Group
e Xilinx Ultrascale+ Transceivers

e Common gw libs under exploration

Licensing
 Knowledge Transfer, Open Source Program Office

 CERN OHL for hw. gw

17



FUTURE FPGA CHALLENGES

A Preliminary Assessment

Today 20477: FCCee
| 7 PREPARE FOR FUTURE MACHINES I
|
O Accelerators Frne 2 --‘f ~— "“
e Rad-hard on the Front-end : : 3

FPGAs on the Back-end

Seamless redundancy
High-speed links

Higher synchronization precision,
reaching the limits of FPGAs

. circular
JCollider ~

P
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FUTURE FPGA CHALLENGES

A Preliminary Assessment

Today 2045: FCC
| 7 PREPARE FOR FUTURE MACHINES |

OAcceIerators : - T g =

e Rad-hard on the Front-end
 FPGAs on the Back-end

* Seamless redundancy

* High-speed links

* Higher synchronization precision,

A Gene‘%g_._ = E:uture
Camds  SRCircularn
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Detectors
e Sophie’s talk right after!

reaching the limits of FPGAs & % et G R ;
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LET’S GET STARTED!

A workshop to bring together FPGA

* Developers from
 Accelerators
* Detectors
 Other Institutes
* Industry

* Tools/Technologies providers

Focus on technical discussions

* Generous slots
* Coffee/Lunch/Dinner breaks

Encourage in-person participation

Community building
* Discourse, Seminars, Newsletter

Firmware and Electronics Engineer - High Precision Timing

FPGA Engineer

Electronics Engineer

Junior Labview Developer

..and more


https://jobs.smartrecruiters.com/CERN/744000059628505-firmware-and-electronics-engineer-high-precision-timing-distribution-ep-ese-be-2025-97-ld-?trid=08c65188-8d9e-4a09-bff1-3337c1661b63
https://jobs.smartrecruiters.com/CERN/744000059628505-firmware-and-electronics-engineer-high-precision-timing-distribution-ep-ese-be-2025-97-ld-?trid=08c65188-8d9e-4a09-bff1-3337c1661b63
https://jobs.smartrecruiters.com/CERN/744000059628505-firmware-and-electronics-engineer-high-precision-timing-distribution-ep-ese-be-2025-97-ld-?trid=08c65188-8d9e-4a09-bff1-3337c1661b63
https://jobs.smartrecruiters.com/CERN/744000059628505-firmware-and-electronics-engineer-high-precision-timing-distribution-ep-ese-be-2025-97-ld-?trid=08c65188-8d9e-4a09-bff1-3337c1661b63

BACKUP



White Rabbit: Ultimate Limits

https://gitlab.com/ohwr/project/white-rabbit/-
/wikis/uploads/253cbfc17d2b43cd445b68348aee0374/Submitt
ed_IEEE.pdf
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OPENINGS AT CERN

Jobs at CERN

Browse by: 22% Department

BE - 2 jobs

Junior Labview Developer (BE-CEM-MTA-2025-81-GRAE)
Entry Level

EP - 1job

Firmware and Electronics Engineer - High Precision Timing Distribution (...

Mot Applicable

SY - 3 jobs

Power Electronics Engineer (SY-EPC-LPC-2025-T4-GRAE)
Entry Level

Electronics Engineer (SY-RF-LL-2025-71-LD)
Not Applicable

TE - 1job

Electronics Engineer (TE-CRG-IC-2025-61-GRAP)
Entry Level

FPGA Engineer (BE-CEM-EDL-2025-65-GRAP)
Entry Level

Electronics Technical Engineer (SY-RF-LL-2025-72-LD)
Not Applicable
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