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INTRODUCTION TO A5

* Last-minute addition to LCWS21 to provide a
forum to discuss ANA-related topics and possibly
prepare for ALEGRO21? (date TBD)

* Short: only 2 two-hour sessions

* Today: some general talks on various ANA
for linear colliders (summary & development
— if any — since ALEGRO19)

* Thursday [6-8 AM CET/Zurich]: will discuss
“emerging concepts” -- only two talks so far but
this is a workshop and all should feel free to
bring up any topics and slides

* https://indico.cern.ch/event/995633/sessions/383964/#20210318
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A5 description (see indico)

Beam Parameter Evolution

In case that you have a concrete propesal please highlight the beam parameter evolution along the collider. In particular, the
bunch charge, length, energy spread, and transverse emittance.

Beam Production

The production of bright beams is a key challenge in linear colliders. Please detail the concept to obtain the beam
parameters at the beginning of the main accelerator and identify the key R&D required to achieve this. This may include the
development of bright electron and positron sources or advanced phase-space cooling techniques. For beam-driven methods
the drive-beam production process and requirement should also be discussed.

Beam Acceleration

Beam break-up is a key limitation of the beam parameters in linear colliders. Please indicate the theoretical and experimental
studies that support that your cheice of beam parameters is consistent with stable beam acceleration

In LCs the beam transverse emittance degrades during acceleration. Detail the expected beam quality degradation during
acceleration and the associated specifications for maximurn imperfections (tolerance on alignment). Depending on the ANA
technologies this could include for example:

+ the allowed plasma density fluctuations

+the allowed fluctuations of the drive beam or laser pulse intensity and length

+the allowed phase jitter of drive beam or laser pulse and the main beam

+ the allowed transverse jitter (angle and offset) of the drive beam or laser beam

«the tolerance on drive-bunch shaping precision

« the allowed misalignment between the drive beam or laser and the main beam

« the allowed misalignment of components

« the required stability of components

Beam Focusing

The focusing of the full energy beam to the small beam size at the collision point is a key challenge in linear colliders. Please
detail the beamn parameters before this beam delivery system and at the collision point. Describe the focusing system
concept and highlight the studies that will be needed to demonstrate its feasibility. Please also give the tolerances that need
0 be met to achieve the target performance.

Positron production and acceleration

Depending on the technology the production and acceleration of positrons will pose additional challenges and devising
solutions toward addressing these limitations should be discussed.

Power Requirement & efficiency

Please detail the target wall-plug to beam power efficiency, compared to the state-of-the-art, and indicate the R&D required to
meet the target.
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ADVANCED & NOVEL ACCELERATORS (ANA)

Overview
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ICFA-ANA PANEL INITIATIVES

Mission: expand & support international
collaboration

* Application of ANA to HEP does require
worldwide cooperation

* ANA community is quite fragmented: many
straw-man design of ANA-based LCs

* Weak interaction non-ANA-acc. community

* Joint force/share resources: ANA technologies have similarities

* Devise a global strategy instead of “local” focuses on a particular ANA option
(several ANA integrated in one concept?)

* Need to connect with non-ANA accelerator community (joint workshop
activities between ICFA/ANA & ICFA/BD panels?)
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ANA-PANEL INITIATIVES
The ALEGRO initiative

Advanced LinEar collider e
- study GROup: organisation el
ICFA
* To foster and trigger ANA- ICFA ANA Opened to contributions from

based linear-collider activities interested scientists worldwide

. . B Y08 ALEGRO
* Provide a platform to increase & oo Euronnac

ALEGRO WG titles and leaders:

PC: Physics Case (M Peskin, J Tian)

CMD: Collider Machine Design (A Seryi, D Schulte, H

Yamamoto)

TMS:Theory, Modelling, Simulations (JL Vay, J. Vieira)

LWFA: Laser wakefield Accelerators (C. Schroeder, S.

Hooker, B. Cros)

PWFA: Plasma wakefield Accelerators (J Osterhoff, E

Gschwendter, P Muggli )

PAC: Positron acceleration (S. Gessner, S. Corde)

4 SWFA: Structure wakefield accelerator (P Piot, ] Power)
DLA: Dielectric laser accelerator (J England, B Cowan)

International collaboration

* Broaden community (labs,
academia, industry)

ALEGRO

ALEGRO Working Groups

PC
PAC

CMD

Advanced LinEar collider study GROup
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CURRENT ANA-PANEL ACTIVITIES " 2N
ALEGRO activities & ALIC d‘ﬂ

" ALEGRO activities

* Workshop series 2017-2019 (2020 hiatus)
next workshop in ALEGRO2021 to be
organized by DESY.

* Group coordinates the design of an advanced
linear collider based on promising high-gradient  nip:icds.cern.chirecord/2298632
technologies (DLA, LWFA, PWFA, SWFA).

*
Towards an Advanced Linear International Collider

" Advanced Linear International Collider (ALIC) ===
° Grand Cha”enge: ?’I:il::::.uncnt provides additional information to support the ALEGRO pro-

posal for R&D relevant to an Advanced Linear International Collider, ALIC,

30 TeV, 10*° cm™.s” e™-e/y-yANA-based collider  ressones sentsraemion conses
. . . . https://arxiv.org/pdf/1901.10370.pdf
* Integration of ANA in a future linear collider. g P g

s
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ALEGRO =
o
Specific activities & goals M

Advanced LinEar collider study GROup

" Main challenges toward ALIC common
to most technologies

* Forming bright e-/e+ main beams
(from source after phase-space cooling)

* Preserving small main-beam emittances

* Positron acceleration (for some ANA option)
* Drive-beam production/control for TBA/CWA
* Efficiency for main-beam acceleration

* Staging

* Beam stability and reproducibility

* Final focus

* Spin-polarization preservation

Beam Parameter Evolution

In case that you have a concrete proposal please highlight the beam parameter evolution along the collider. In particular, the
bunch charge, length, energy spread, and transverse emittance.

Beam Production

The production of bright beams is a key challenge in linear colliders. Please detail the concept to obtain the beam
parameters at the beginning of the main accelerator and identify the key R&D required to achieve this. This may include the
development of bright electron and positron sources or advanced phase-space cooling techniques. For beam-driven methods
the drive-beam production process and requirement should also be discussed.

Beam Acceleration

Beam break-up is a key limitation of the beam parameters in linear colliders. Please indicate the theoretical and experimental
studies that support that your choice of beam parameters is consistent with stable beam acceleration.

In LCs the beam transverse emittance degrades during acceleration. Detail the expected beam quality degradation during
acceleration and the associated specifications for maximum imperfections (tolerance on alignment). Depending on the ANA
technologies this could include for example:

« the allowed plasma density fluctuations

+ the allowed fluctuations of the drive beam or laser pulse intensity and length

+ the allowed phase jitter of drive beam or laser pulse and the main beam

+ the allowed transverse jitter (angle and offset) of the drive beam or laser beam

» the tolerance on drive-bunch shaping precision

+ the allowed misalignment between the drive beam or laser and the main beam

« the allowed misalignment of components

« the required stability of components

Beam Focusing

The focusing of the full energy beam to the small beam size at the collision point is a key challenge in linear colliders. Please
detail the beam parameters before this beam delivery system and at the collision point. Describe the focusing system
concept and highlight the studies that will be needed to demanstrate its feasibility. Please also give the tolerances that need
to be met to achieve the target performance.

Positron production and acceleration

Depending on the technology the production and acceleration of positrons will pose additional challenges and devising
solutions toward addressing these limitations should be discussed.

Power Requirement & efficiency

Please detail the target wall-plug to beam power efficiency, compared to the state-of-the-art, and indicate the R&D required to
meet the target.
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APPLICATION OF ANA
HEP & BEYOND (from Patric Muggli, CLIC’18)

- Planck-In r Plivsik
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. < X-ray for radiography (advanced: phase contrast, etc.)
<~e” for medical applications

<~ Require low energy <GeV

“Small” © < Can operate at very large peak gradient, mm-cm accelerator
» <~ Efficiency not an issue .

A - <Luminosity “not an issue” -

A . <Special characteristics: ultra-short, synchronized (laser), pump probe, etc. ’

& <-Biological advantage ... .

<. $Uni licati ct st 7 :

. nique applications, compa [ .
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Dielectric Laser Accelerator Laser Wakefield Accelerator & £

| England, Rev. Mod. Phys., 86, 1337, (2014) :

} "= & = = ® = ® = = " = & = = - = -I-
o Structure Wal:aﬁald Ancaiamtnr Plasma Wakeﬁeld Amaleratnr -
G " .
- <~ Powerful radiation source, THz to y-rays (x-ray FEL) .

. <High-energy physics (HEP) .

§ <-e/e* collider .

R <-e’/p* collider -
Large” | <-Energy upgrade for a conventional, future collider (ILC, CLIC) .
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Table 1: ALEGRO megatable — overall parameters of advanced acceleration collider concepts

Para..rcfeter : Congcpt 1 | Concept 2 Concept N
GOALS - -
- Final E CM, TeV 1.0
Outcome of our two session (please add) Luminosity, 107 %1

Effective L*, m
Detector forward exclusion angle, mrad

. . . Total length, km
" End Goal: Ultimately (beyond this meeting) to e e et
Total wall plug power, MW

get a consistent set of parameters for a target Collding beam pover, MW

1P beam sizes, X/Y, nm

luminosity (mb for a few cases 3, 10, 30 TeV?) e

1P beam E-spread, %

" This workshop: %‘ESH‘;‘;&W‘%V I
* Discuss commonalities and come up with T — =
approximate parameters for some auxiliary te:g;*;:f,::;gm;;:;w Z
systems, e.g., (what I can think of) : A Sefy's MEGA mble (ANARLY)

* Injection emittance required for various ANA
(can we use similar injectors for e+/e-? and damping ring?)

* Drive beam for PWFA and SWFA requirements (from strawman design they
seems very similar)

* Design of a generic(?) beam delivery system that some ANA optlon
could reuse
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LOGISTICS

" Speakers:
* Please send you slide to ppiot@anl.gov and I will post them on indico

* If you want to show any slide next session let me know we currently have two
talks

* C. Jing, short pulse operation of SWFA
* S. Tantawi, cryo-cooled high-gradient structure
* A couple more people were volunteered...

" | hope we can summarize our discussion in a short proceeding report
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