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Summary and goals

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

-_— FLEXIBLE

WHAT

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

 Eachyear, CLEAR typically operates for about 30-40 weeks, usually from March through
December.

* The operationis generally structured in two shifts during daytime, running five days per
week, with no night or weekend shifts (apart from occasional exceptions).

* Insome cases, remote supervision has been used for overnight or weekend operation,
mainly for low-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 aresult, 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

—

Time
Charge a Bunch spacing Bunch charge
333 or 666 10 pC-1.5nC
- (333 or 666 ps) R (10p nC)
_Bunch length
(0.1-10 ps)
>
Time
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Experimental Program
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EXPERIMENT TYPE DISTRIBUTION
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ML
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Instrumentation
16%

Medical
43%

Number Cgf RP calls
o
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University
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30
31
32
33
34 -
35
36 -
37
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Institute

31%
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Selected Results
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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.

doi:10.1103/PhysRevAccelBeams.28.054501

*

FIG. 4. Comparisons of SPR between the extruded and helically rotated structures. (a) Distributions of peak emission intensity along
the azimuthal direction. (b) Emission spectrum.
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Selected Results
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Selected Results

All the medical experiment have used the
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DOSIMETRY

f o o

N -

Beam dump

C-Robot for grabbing and
positioning samples

3D printed 'i&

sample holder EBT-XD
el ﬂl radiochromic film

r

Water phantom | NPEe==
42.2x15x12.5cm3 = T ,

.....
.....
......
.........
.........
.....
s

0.2 ml Eppendorf
tube

Kapton window

E—

Storage rack for

V =
Beam direction - K ' samples

21/08/26 Status and overview of the CLEAR facility at CERN - FR1A005 - A. Gilardi (CERN) 12



Selected Results vomame [T
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Selected Results
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Conclusion & Outlook

L CLEAR provides a unique and highly flexible testbed for a wide range of accelerator studies. Furthermore,
the team and the facility enable rapid iteration from idea to beam test.

L CLEAR will operate at least through 2030 (with no long shutdown currently foreseen), providing a stable
platform for future studies. The facility welcomes new experimental proposals from anyone with a strong

idea to test.
O Last year was an outstanding year — by far the most impactful for our infrastructure.
O Expect a general growth of user/request driven by facility schedule over the next year

O The scientific portfolio is broad, and all the results are impressive, each having a significant impact in its
respective field. Let’s keep the gradient.
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ADDITIONAL SLIDES
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ADDITIONAL SLIDES

Run 11: Thursday (day 4), 60 MeV, 32 bunches, shielding, 2x Cy65 on side panel

—— |SSI2: 568 counts (expected 248.9, ratio 2.3)

4 = Cy90: 140 counts (expected 38.4, ratio 3.6)
—— Cy65: 1104 counts (expected 649.6, ratio 1.7)
—— Cy65E: 1119 counts (expected 649.6, ratio 1.7)
1 —— MOSFET: 193 counts (expected 10.4, ratio 18.5)

6001 Charge = 116.5 uC

« 3 different setups

* b5 different energies (28MeV, 32MeV, 40MeV, 60MeV, q
80MeV)

12:00 12:05 12:10 12:15 12:20
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ADDITIONAL SLIDES
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ADDITIONAL SLIDES
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Versatile Ultra-Compact Advanced Neutron generator
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ADDITIONAL SLIDES
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