| C 2021-25 (draft)

= Maintain CLIC as potential option as a Higgs/top machine for CERN - pursue High Gradient RaD

= [oncentrate on key technologies:

= High gradient primarily (design, const., tests) - also the key to all applications in research, medical and industrial accelerators (with high
relevance for many coll. partners)

» Nanobeam (limited to beam-delivery) and maintaining capabilities for start-to-end simulations
®» [rive-beam (limited to high eff klystrons - L band)

» Encourage collaboration activities where possible - fulfill commitments (collaboration agreements, EU projects - ARIES, CompactLight, |-FAST,
KT agreements)

» Make sure CLIC technology investments are exploited in compact medical and industrial accelerators where possible, with (as before mostly)
external funding - enabled by the High Gradient Technology

» [oordinate common CLIG/ILE activities, from LU to [LE Development Phase activities, GERN LL/KEK comman activities in next phase

» Additional: "Coordinate” with other CERN acc. R&D activities (Hi-Eff klystrons |, injectors with AWAKE, normal temp acc. cavities with RF[ and
muon cooling designs, CLEAR, possibly PBC - transter/combine knowledge and resources

MTP-LC



X-band and Xboxes

studies, activities:

 Structures breakdown limits and optimization
 [lperation and conditioning

« Raseline verification

* Newideas

 Assembly and industry qualification

« INA Aries until 2072

 [Compactlight structure in [-FAST

« Systems to Melbourne and Frascati
 |ikely: Medical RT structure

Structures - ultimately to test:

« [D26RI (three units, CLIC 3 TeV baseline prototype)
e D3l (two units, CLIC 380 Prototype)
e Another TDZ6 this time done by CIEMAT will be ready by the end of the year
 ACLIC crab cavity made by Lancaster and part of the TNA access
o A deflector from SINAP also part of TNA
_. i * ATZ4 made in halves done by SLAG
e W Sl * four 13l
s i Till. * S %  [i-electric structure
 [ompass structure (I-FAST)

Then we need to tests components:
 New windows (3) for which many collaborations are waiting
 New spiral loads

 We also have S-band structures to test. One for us as part of KT and one for Lancaster.




"Applications”, injector

X-band enabler of CLIC and a variety of compact smaller machines , however recognized need for injector knowledge/expertise/studies:

CLEAR, all applications (see right), AWAKE, CompactLight - all possible future e+e- machines

i

Delivery of qun from Frascati this year (pre-Covid), install in CTFZ for tests and assembly of injector - use in CLEAR and/or AWAKE (a second
copy)

= .
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Module studies and others

Module studies: Evaluating programme currently (aim to be relevant for GLIC (key specs) and
for most of the projects mentioned on previous page, and some mare).

Beamdynamis and parameters: Nanobeam (focus beam-delivery), start-to-end simulations
(also for applications), pushing limits in multi TeV region (parameters, beam structure vs energy
efficiency)

“Project Office™: Travels, admin, conferences, outreach

Small technical activities: example ATFZ

ILC: Commaon Fund Development Phase and CERN office at KEK




Tailored Technologies. High Efficiency (85%) 24 MW, 1 GHz, CLIC MBK/2S klystron. D rlve b e am an d

Industrial CLIC MBK prototypes delivers The CLIC MBK with two high voltage stages.

~70 % RF power production efficiency Electronic efficiency measured in PIC simulations is 84%. = A
e - = 6 cavities MBK/DS klystron layout I g = yS rO n S

, ST [ -
fr— o (atter now in separate

| I
| ]
. |
I i T SR — | DY | S ]
HVgapl | 0.79m | l | g et

Conceptual features:

The new klystron bunching technologies

cannot be directly adopted to the CLIC MBK: 1. Bunching at a low voltage (high perveance). Very !
= COM requires very long (5m) RF circuit. compact RF bunching circuit.

= In CMS, the 3™ harmonic cavity is not 2. Bunched beam acceleration and cooling 0.0

compatible with MB-type cavities layout. (reducing Ap/p) along the short DC voltage gap. &
3. Final power extracti?n frorr\ .high voltage (low 0 glL-MBK/2S . -
perveance) beam. High efficiency. HCUC, 24 MW PP ) o e
l. Syratchev, LCWS, Japan, Sendai, October 28 — November 1, 2019 835 MW 3
inLC bud £l - L-SNS, 0.55 M\N. 5 ‘X-CERN/CPI B
N uaget line. ‘

i 50 MW ? —
L4ESS,1.5 MW‘ 2 . .

X-CERN/Canon A S-Canon-—

Ongoing activity in B112 of tests of delivered hardware (modulator

Etticiency
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. X-BVERI UHF-LHC UHF-B-factory 8 MW‘ 7.5 MW
and klystrons - left picture) SOMW  03MW  1.25MW |
0.5 X-Canor_)"

_ _ X-Toshiba 6 MW & S-SLAC
Prototyping of new concept: for CLIC (and will also work for ILC), - itk sa M$ @ o esMw
pushing efficiencies further (and reducing size/costs significantly) — | ;‘;ffﬂ'w. 150MW 7T 2960
not currently funded 3 Klystrons for science 33 MW

03/ @ HE design, CERN (PIC simulations)
- - HE i ial ; off shelf A
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boxes (needs being evaluated)

micro Perveance (MHA/VY?)




CLEAR — now separate
budget

Providing a test facility at CERN with high availability, easy access and high quality e-
beams.

Performing R&D on accelerator components, including innovative beam instrumentation
prototyping, high gradient RF technology realistic beam tests and beam-based
Impedance measurements.

Providing an irradiation facility with high-energy electrons, e.g. for testing electronic
components in collaboration with ESA or for medical purposes(VHEE), possibly also for
particle physic detectors.

Performing R&D on novel accelerating techniques — electron driven plasma and THz
acceleration. In particular developing technology and solutions needed for future particle
physics applications, e.g., beam emittance preservation for reaching high luminosities.

¢ Maintaining CERN and European expertise for electron linacs linked to future collider studies
(e.g. CLIC and ILC, but also AWAKE and FCC-ee injectors), and providing a focus for
strengthening collaboration in this area.
¢ Using CLEAR as a training infrastructure for the next generation of accelerator scientists and
engineers.
Experiments/Activities in 2019 - 38 weeks
(Possibly not a complete list)
JUAS Practical Work Days » CLIC Structure wake-field kicks « RZE - displacement damage o Irradiation of DCOC converters far
detectors (EP/ESE group)
NPL - Irradiation/dosimetry e THz Smith-Purcell radiation o Plasma Lens (Dslo, DESY, Oxford L)
« |RRAD Beam Profile Monitors prototype
CHUV - FLASH dosimetry * THz high power generation/bunch length ~ « VHEE radiobiology/plasmid irradiation (Manchester L) tests
monitoring
AWAKE Cherenkov BPM o AWAKE spectrometer calibration o WSM-BPR diagnostics tests
* |onization chambers dosimetry
El_l[: WEkE'FiEld MIIIﬂi’[EIr'S (deﬂbLlr'g I_l /PTW) o E["yﬂgEI [‘Ediﬂtiﬂn |E|'|gt|'| EVﬂll_]Eti[lﬂ ° EhEFEI‘IkEIV Plasmunic
(FCC detectors R&D)
EOS bunch length monitor o RZE Irradiation studies SEU-SEE
o Cherenkov X-ray pre-tests (Belgorod)
Inductive BPMs o R2E - ESA monitor flash

RP measurements/neutrons

Double-bunch generation

High Charge bunch compression




