
News, Interim and Towards Roadmap 

Max Klein and Andrew Hutton

Meeting of ERL Panel, September 17, 2021



News

Interim Report submitted to LDG in July, unchanged. few edits by Max Bruker (thanks!), central:  Nicolas Mounet.

Attached to the indico is the status 6.9. of the 5 interim reports (missing SRF). We have received compliments by the LDG Chair
The Interim Report will be sent to Science Policy Committee (SPC), restricted ECFA (rECFA) and Council. 
This now overlaps in time with the roadmap convergence, the timeline is extremely tight - see below.

Presentation to European Physics Conference (EPS) 30.7.  presentation of our findings and activities, attached
good coverage by summary reports from Dave Newbold (LDG Chair) and Lenny Rifkin (SPC Chair) at EPS plenary

Regular Meetings of e+e- Subpanel since June 9, last one on Wednesday – report today by Andrew

This is about to turn into a High Quality ERL R&D Program, complementing our 5-10 year plans 
With 4K, higher Q0, warmer HOM damping, twin cavities  there is a potential for an economic ERL linear ee collider
alongside prospects for a muon collider or  plasma design BUT with 1036 cm-2s-1 luminosity potential

Monthly reports given to the Lab Directors Group pushing towards final in December

2 turns with high transfer efficiency in sDALINAC – Congratulations to Norbert, Michaela (DPG Price) and team



roadmap Dave Newbold to LDG
September 8

In brief

The Roadmap report is ~40 pages.

We believe we should use the
Interim Report as base, expand
at places and add the genuine
Roadmap (elements below).

Timeline: 30.9. presentation in a
zoom “workshop” of panel chairs
and deputies with LDG members.
Update in an in-person workshop
October 12 at CERN        à

We have 2+2 weeks for the Roadmap
and 4 weeks to finalise our other
papers (long write-up and e+e-)



Interim Report  à Roadmap (1. Motivation or Science Drivers)

Keep these sections, add high quality program to 2.2, expand the science from 1 à 5 pages

5 pages

Need numbers for power economy



Interim Report  à Roadmap (2. Impact)

Expand  2.4 from 1 à 2/3 pages (we have 9 pages in the Long Writeup). May move sustainability from 1) to here?

May think about adding here:

- Encourage + Describe stronger collaboration of Labs
(Helmholtz?, PERLE, CERN involvement,
global Collaboration US, Japan; Cremlin+..)

- Training of next generation of scientists
(Darmstadt, Marie Curie PERLE as examples)

- Outreach (young scientists for ERL)
- What else if anything?

Perhaps better moved to Roadmap Part.?

3 pages



Interim Report  à Roadmap (3. State of the Art)

Basically keep that 

2 pages



Interim Report  à Roadmap (3. State of the Art)

Basically keep that  (update and expand from 1 page to 4, i.e. each facility has about 10 instead of 4 lines for status and progress by 2026)
Note we shall refer to the Long Write-up (here and elsewhere) 

4 pages



Interim Report  à Roadmap (4. Deliverables)

Keep, update

2 pages



Interim Report  à Roadmap (4. Deliverables)

Keep, more on High Quality R&D Program (4K, 1011, Nb3SN, warmer HOM damping, twin cavities – future e+e- collider) 

4+2 pages



Interim Report  à Roadmap (5. Description of the Roadmap)

Keep, do not dilute, add the future e+e- considerations

3 pages

Belongs still to previous page



Interim Report  à Roadmap (6. Demonstrators – Future Facilities)

Keep US Facilities – no money request, but part of the roadmap as are the operational facilities

1-2 pages

(status of Nagaitsev initiative?)



Interim Report  à Roadmap (6. Demonstrators – Future Facilities)

Europe to 2025+    bERLinPRO (2 pages) and PERLE (3 pages) : derive investment level, show annual milestones 

2+5 pages



2021 2022 2023 2025 2026 2028 2029 2030

Linear Lattice optimisation

T3.1: DC gun installation preparation Gun installation preparation Starting gun installation Testing DC gun

Buncher cavity design Buncher cavity production

Single cell booster cavities design Single cell booster cavities production

Booster completion

T4.1: Cavity & HOM design and Prototyping HOM study and HOM coupler design
Endgroups integration into existing 

cavity & test 
T4.2: Power coupler design and prototyping

T4.4: Fast reactive tuner design and protyping  
T4.5: Tuner system
T4.6: LLRF
T4.7: RF power sources need

T5.2: Vacuum chambers design Magnets & vacuum chambers design
Recirculator installation (arcs & 

swithyards)
Recirculator installation 
(additional swithyards)

T5.2: Beam diagnostics Defining beam diagnostics needs Beam diagnostics for injector
T5.3: Beam dump design Dump design Dump production
T5.4: Vacuum systems Defining vacuum needs for injector Defining vacuum needs for main loop
T5.5: Cryogenics Cryoplant installation & commisionning 

Potential  experiment constrains

T7.2: Experiment integration design IP ingration for experiments

T8.1: Facility Administratif Classification (ASN)
T8.2: Radioprotection & shielding studies
T8.3: Preliminary studies of the site Required infrastructure work
T8.4: PERLE footprint

DC gun upgrade and operation
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5-cell cavities production and test

Completion and test of the 2nd cryomodule

Injector commisioning 
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WP8: Safety & integration 

Classification study and Preparation of ASN Document
Radioprotection studies Personnel safety system (PSS) & machine safety system (MSS) design and implementation

Site investigations (ground, available Area, ancelleries)
Specifications & implementation design

WP7: Experiments
T7.1: PERLE user identifaction

Fixation of Experiment program
Experiment integration study

WP6: Instr. & diagnostics

Need definition & cryoplant specification Cryoplant design and production 

WP5: Magnets and 
vacuum chambers

T5.1: Magnets
Magnet Specifications

B-Com magnet design and prototype

Magnet & vacuum chambers production

WP4: RF Systems

5-cell cavities production and test

Adaptation of SPL power coupler and RF conditioning

T4.3: Cryomodule
Design SPL Cryomodule completion Completion of SPL Cryomodule and test

New cryomodule design
Feasibility study & integration on cavity

Beam Breack-Up instability

WP3: e- source & injector Injector Installation
T3.2: Buncher & Booster design

Booster needs identification

Space charge studies at injection

Impedance analysis & wakefield effect mitigation

WP2: Accelerator Design

T2.1: Lattice and Optics

Momentum acceptance & longitudinal match
Correction of nonlinear aberations with multipole magnets

Injection line design

Merger study and design

T2.2: Beam Dynamics

End to End Multi particle tracking studies, error effects & halo formation

End-to-End simulation with CSR & micro-bunching

2024 2027

Work Package Task TDR Phase
PERLE-Phase 0: Injection line

PERLE-Phase 1: PERLE @ 250 MeV
PERLE-Phase 2: PERLE @ 500 MeV- 10MW

DRAFT timeline of PERLE: Design, Injector, SRF, Magnets, Infrastructure, Experiments, Safety/Integration    

Walid Kaabi et al, 28.6.2021Principally endorsed by PERLE CB, June 2021



7. Summary: R&D, Milestones and Funding – little in the interim report

LDG (Newbold) 
Guidance:

These should be tables and itemized lists rather than text.

Key Base Technology  for the nearer future ~25 [essentially ongoing]
cavity (SRF, Q0), source, and other developments – time and funding    - use long writeup and interim report

New Facilities in Europe in the Twenties - in Collaboration with CERN [to be supported]
bERLinPRO m MCHF for 5 years (100 mA gun, cryomodule [1.3 GHz, FRT]) need 2 pages
PERLE           n MCHF   for 5 years   need 3 pages

High Quality ERL Developments [for the future of the field – use 1036 ERLC collider for qualification]
4K, twins, 1011 Q0, Nb3SN, room T HOM damping, ..  

describe where things are happening (in Europe, and embedded in global developments)

Group into three elements



Development of Energy Recovery Linacs
A European Roadmap

1. Introduction                           1

2. Motivation                              5

3. Impact                                     3

4. State of the Art                       6 =  2 (items)  4 facilities

5. Objectives/Deliverables        6

6. Roadmap Description            3

7. Future Facilities                       6 = 1 (CEBAF5, Cooler)   2 (bERLinPRO)   3 (PERLE)

8. Key Milestones and Funding  5

9. Executive Summary                 1

Appendix: Facilities                      2   sum of pages: 39



Remarks

We have a real, diverse, convincing, far reaching case and shall do the best possible to propagate + pursue it sincerely.

Using the Interim Report is proposed as the best way to establish a 40 p Roadmap document in 4 weeks

For the milestones and cost we need to meet again next week (suggest Thursday 23.9. 1-2pm CEST??).

The roadmap is a base for national Funding Agencies to invest, which requires CERN’s recognition and MTP inclusion.

Presently it is under discussion (LDG, Council, DG, ECFA), how the roadmap  implementation is going to be organized.

We need to finish the Long Write Up in the next weeks, for it has to be out when the Roadmap appears.
Please check and complement your parts. Final editing to be done, may call for help. Thanks to Max Bruker.

Once agreed on how we proceed we will call for your input, help and judgement. Will open an Overleaf document.


