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Summary andgoals

Everything | am reporting here is the result of a tremendous team effort.
None of this would have been possible without the hard work, dedication, and collaboration of
our team.
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Facility Introduction
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WHAT

A CLEAR operates as an independent accelerator, which allows it to run even when the
broader CERN accelerator complex is shut down (e.g., LS3) .

A Each year, CLEAR typically operates for abo80140 weeks, usually fromMarch through
December.

A The operation is generally structured itwo shifts during daytime , runningfive days per
week, with no night or weekend shifts (apart from occasional exceptions).

A In some cases,remote supervision has been used for overnight or weekend operation |,
mainly forlow-charge studies.

CLEAR operates as a user facility, but in most cases it goes beyond simply delivering a beam according to user
specifications.
When needed (often), we actively support users in refining their experimental setup, optimizing methodologies,
adapting measurement strategies, and analyzing and interpreting the results.

As a result, many CLEAR experiments develop into fully collaborative efforts
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Facility Introduction
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Main Features & Parameters
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Main Features & Parameters

Beam parameter

Value range

Energy
Bunch charge
Normalised emittances

Bunch length

Relative energy spread
Repetition rate

Number of micro-bunches in train
Micro-bunch spacing

Pulse length Pulse spacing  Pulse charge
20 MeV to 220 MeV h (0.1ps - 100ns)  (0.1-1.2s) (10 pC - 87 nC)
0.01 nC to 1.5nC arge A (1-150 bunche's)l (0.833-10Hz) N A

3 um for 0.05 nC per bunch; 20 pm for 0.4 nC per bunch (both
planes)

~100 pm to 1200 pm

< 0.2% rms ( < 1MeV FWHM )

0.833 Hz to 10 Hz

1-150

1.5 GHz or 3.0 GHz

p—|

Time
Charge A Bunch spacing Bunch charge
(333 or 666 ps) (10 pC-1.5nC)
«~— >
_Bunch length
(0.1-10ps)
Time
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Experimental Program

—

EXPERIMENT TYPE DISTRIBUTION

Impedence R2E

Plasma 4o, 2% MD CLEAR RP Calls in 2025
6% 17%

ML

Detector 6%
2%

Training
4%

Instrumentation
16%

Medical
43%

Number of RP calls
SECOND BEAMLINE
COMMISIONING
SUMMER
SHUTDOWN
SECOND BEAMLINE
COMMISIONING

EXPERIMENT ORIGIN DISTRIBUTION

University
38%

Institute

31%
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FIG. 1. Evolution of the THz radiator design. (a) 2D optimized structural morphology developed through inverse design. (b) Extruded
structure. (c) Multilayer helically rotated structure. (d) Single-layer helically rotated structure.
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Selected Results
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Selected Results
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Selected Results

DOSIMETRY
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MEDICAL APPLICATION N
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MEDICAL APPLICATION

Selected Results

—

doi: 10.1038/s41598024-60997-5 Water phantom 30 x 30 x 30 cm3

vacuum

lens

diameter, D: 20 cm

Source

focal length: F

100}
80}

60}

D(z) (%)

40f

20}

21/08/26 Status and overview of the CLEAR facility at CERINR1A005 A. Gilardi (CERN) 14



