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AWAKE run 2 steps
2a) operation (e-seeded self-modulation)
2b1) installation step density plasma cell

2b2) operation (density step)

2c1) di le AWAKE configuration 2b

2¢2) dismantle CNGS, install basic services

2¢3) install services, cables & equipment

2c4) HW commissioning run 2¢

2¢5) commissioning w beam and operation

Scalable plasma source R&D

2d1) scalable plasma design, installation

2d2) scalable plasma commissioning and operation
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Run 2a/b

* Run 2a =2 15 provisional weeks of operation in 2022 - a busy year

* Upgrade 2a to 2b = Density step vapor source design should be ready by April 2022 ¢
* Run 2b - installation of new density plasma cell during YETS 2022/23

2021 | 2022 i 2023 i 2024 . 2025

Task Name - Duration

Q11021 Q3'Q4iQ1'Q2'03'Q4/Q11Q2/ Q3'Q4: Q11 Q2! Q3! Q401! Q2! Q3! Q4

RUN2a 480 days ‘RUN2a
BA4/ECA4 Consolidation of obsolete CIE {control and Indic 2 days BA4/ECA4 Consolidation of obsolete CIE (control and Indicating Equipment)
decomissioning vapor source 1 4 mons ; decomissioning vapor source 1

24 mons : Operation (e-seeded self-modulation)
System design & integration 10 mons System design & integration
System readiness 0 days System readiness ¢ 26.04
Design refinement & procurement 3,5 mons 5 Design refinement & procurement
Fabrication 3,5 mons _ Fabrication
Installation density step plasma cell 3 mons : Installation density step plasma cell
YETS 2022 3 mons YETS 2022 |
YETS 2023 3 mons YETS 2023
EYETS 2024 4 mons : EYETS 2024
LS3 13 mons

1S3
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Run 2b & CNGS dismantling

* Run 2b ends in October 2024
* 3 months of dismantling and de-cabling Run 2b

: - art of the CNGS dismantli ject
* 15 months of dismantling CNGS P INg projec

2024 ' 2025 : 2026

JIAISIOINID

Task Name v Duration «

Run2b dismantling 2 mons Run2b dismantling Nov. 24th
> Access 2 wks
Dismantle/transport electron source shielding 1wk Oct 10th Dismantle/transport electron source shielding
> Electron sources (x2) + Klystrons (x4) 6 wks :
Remove equipments inside streak room 1wk Remove equipments inside streak room
Dismantle streak room 1 day Dismantle streak room
Transport TSG41 protection shielding blocks 1wk Transport TSG41 protection shielding blocks
- Beam instrumentation 5 wks
> Proton and electron lines 3 +1 wks
> Plasma cell 5 wks
> Laser 2 wks
> 1CS 4 days
EL - decabling campaing part 1 1 mon EL - decabling campaing part 1
15 mons CNGS clearing out
Dismantling laser line from TSG40 to TT41 and optics in TT4 1 wk Monday 6 January Dismantling laser line from TSG40 to TT41 and optics in TT41
Preparing laser room TSG40 1 day? Preparing laser room TSG40
EL - decabling campaign part 2 2 mons EL - decabling campaign part 2
Ls3 13 mons Ls3
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Run 2c¢ - Overview

e 22 months of installation and commissioning
* Request protons from March 2028 ¢

Half 1, 2026 Half 2, 2026 Half 1, 2027 Half 2, 2027 Half 1, 2028
Task Name - Duration FI M A S |0 M | A S| O
Run 2c Preparation 515 days Run 2c Preparation
- Survey of cleared out CNGS area 4 wks
Displacement magnets from TT41 to end of TCC4 1 mon Displacement magnets from TT41 to end of TCC4
Survey - marking out the new component beam points 1 day Survey - marking out the new component beam points on the floor (reference for installation and other services)
Displacement magnets from TCC4 to TT41 1 mon Displacement magnets from TCC4 to TT41
> Installation services 8 mons ~8 months
All services installed 0 days All services installed ¢ 08.02
> Access 1 wk
Start equipment install 0 days Start equipment install ¢ 16.11
> Installation equipment 12 mons Installation equipment ~1year
All equipment installed 0 days All equipment installed ¢ 01.11
- Access 8 wks
Installation RP equipment 2 wks Installation RP equipment
> Survey (/!\ no activities in parallel /!\) 5 wks
4 Commissioning 15 mons Commissioning ~15 months
> Hardware commissioning 11 mons Hardware commissioning ~11 months
Electron & laser beam commissioning 2 mons Electron & laser beam commissioning
Proton beam commissioning 1 mon Proton beam commissioning
1st date proton beam is needed 0 days 1st date proton beam is needed ¢ 20.03
Global commissioning (all 3 beams) 1 mon Global commissioning (all 3 beams)
4 External activities 2283 days
1S3 - injectors shutdown 13 mons LS3 - injectors shutdown
YETS 2027 3 mons YETS 2027
YETS 2028 3 mons YETS 2028
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Run 2c¢ — Planning challenges
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Run 2c — Installation services

e All services installed in February 2027 ¢
* Equipment installation starts in November 2026 ¢

8 months installation
FIMUAIM Ji) (A S 10N D IF IM ATV, with co-activities

Task Name « Duration Finish
4 Installation services 165 days Mon 08.06.26 Mon 08.02.27 | Installation services
4 EL 55 days Mon 08.06.26 Mon 24.08.26 EL =
Cable trays, conforming security linghting, installat 8 wks Mon 08.06.26 Mon 03.08.26 ; Cable trays, conforming security linghting, installating new ones EL Work5: 2’5 months
Power converters (TSG4) 2 wks Mon 08.06.26 Mon 22.06.26 Power converters (TSG4) - —> Co-activity possible once
EBD1/TS4 (TSG4) 2 wks Mon 22.06.26 Mon 06.07.26 EBO1/TS4 (TSG4) . . .
Switchboards (TSG4) 7 wks Mon 06.07.26 Mon 24.08.26 Switchbhoards (TSG4) . Ilghtl ng IS done
4EN-AA-AS 20 days Mon 03.08.26 Mon 31.08.26 EN-AA-AS rzzzzz B
Fire detection in new laser room 1wk Mon 03.08.26 Mon 10.08.26 Fire detection in new laser room EN-AA-AS wo rkS: 1 month
Add new ASD (Air Sampling smoke Detector) in TC( 1,5 wks Mon 10.08.26 Wed 19.08.26 Add new ASD (Air Sampling smoke Detector) in TCC4 B .. .
Add sirens and "break the glass" buttons in TCC4 1,5 wks Wed 19.08.26 Mon 31.08.26 Add sirens and "break the glass” buttons in TCC4 _ 9 Some CO-aCtIVIty pOSSI ble
4 CV 105 days Mon 31.08.26 Mon 08.02.27 cv -
4 HVAC installations 70 days Mon 31.08.26 Mon 07.12.26 HVAC installations
TCC4 ventilation 2,5 mons Mon 31.08.26 Mon 09.11.26 ETCCII ventilation
UV laser room Ventilation 6 wks Mon 19.10.26 Mon 30.11.26 iz UV laser room Ventilation
Streak Camera ventilation 2 wks Mon 23.11.26 Mon 07.12.26 Streak Camera ventilation CV wo rkS: 3 months
4 Hydraulic installations 75 days Mon 31.08.26 Mon 14.12.26 Hydraulic installations .. .
Demineralised water pipe extension to TCC4 6 wks Mon 14.09.26 Mon 26.10.26 Digmineralised water pipe extension to TCC4 B 9 CO_aCtIVIty pOSSIbIe once
20 magnets mnifolds displacement 3 mons Mon 31.08.26 Mon 23.11.26 1 20 magnets mnifolds displacement TCC4 ventilation is done
Plasma cell manifolds 2 wks Mon 23.11.26 Mon 07.12.26 Plasma cell manifolds
Demineralised subcircuit 3 mons Mon 14.09.26 Mon 07.12.26 Demineralised subcircuit
Electron gun manifold 1wk Mon 07.12.26 Mon 14.12.26 Electron gun manifold
Commissioning 1,5 mons Mon 14.12.26 Mon 08.02.27 Commissioning -
4 Cs 20 days Mon 09.11.26 Mon 07.12.26 CS s =
- GSM and Tétra 10 days Mon 09.11.26 Mon 23.11.26 CS works: 1 month
Ethernet 1wk Mon 23.11.26 Mon 30.11.26 Ethernet B 9 Some Co_activity possible
Wifi 1wk Mon 30.11.26 Mon 07.12.26 Wifi -
All services installed 0 days Mon 08.02.27 Mon 08.02.27 All services installed ¢ 08.02
4 Access 5 days Mon 09.11.26 Mon 16.11.26 Access &
Dismount temporary door + mount MAD 1wk Mon 09.11.26 Mon 16.11.26 Dismount temporary door + mount MAD
Start equipment install 0 days Mon 16.11.26 Mon 16.11.26 Start equipment install ¢ 16.11
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Run 2¢ — Equipment installation

* Installation total duration: 1 year (Nov. 2026 to Nov. 2027)

* Most of the transport will happen end of 2026.

e Start with proton line, then laser, EN-EL, plasma cells, electron lines, electron sources, beam
instrumentation.

* All equipment installed by November 2027 ¢

2026 : 2027 2028

|
JIAISIOINIDIJIFIMIAIMI JIJ (AIS IOINIDIJIFIMIAIMIJ]
! ! : 1 : : : ! : : : : : : : : : : :

4 Installation equipment 240 days Mon 16.11.26 Mon 01.11.27 Installation equipment _
Laser-related equipment (lines, compressors, optics, : 12 mons Mon 16.11.26 Mon 01.11.27 2 Laser-related equipiment (lines, compressors, optics, sources, etc.)
EN-EL Equiment for LASER, RF, PLASMA 9 wks Mon 14.12.26 Mon 01.03.27 3 EN-EL Equiment for LASER, RF, PLASMA :

2 * Plasma cells 5 wks Mon 04.01.27 Mon 08.02.27 4 2 * Plasma cells
Proton line 3 mons Mon 16.11.26 Mon 22.02.27 1 Proton line
Electron lines 6 mons Mon 18.01.27 Mon 05.07.27 5 Electron lines :
Electron sources (x2) + Klystrons (x4) 6 mons Mon 25.01.27 Mon 12.07.27 6 Electron sources (x2) + Klystrons (x4)
Beam instrumentation 3 mons Mon 08.02.27 Mon 03.05.27 7 Beam instrumentation E
All equipment installed 0 days Mon 01.11.27 Mon 01.11.27 All equipment installed ¢ 01.11
4 External activities 2283 days Mon 17.12.18 Wed 23.02.28
YETS 2027 3 mons Fri 18.12.26 Fri 26.03.27 YETS 2027 :
YETS 2028 3 mons Wed 01.12.27 Wed 23.02.28 YETS 2028
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Run 2¢ - Commissioning

* Hardware commissioning : 11 months (Feb. 2027 to Jan. 2028)
* Beams (electrons/laser/protons) commissioning : 4 months (Feb.2028 to May 2028)
* Protons from March 2028 ¢

2026 | 2027 2028 |

NI DIJIFIMIAIM Ji) iA IS (O INID!

0

JIFIMIAIMI |

Finish

Task Name » Duration -« Start

4 Commissioning 320 days Meon 22.02.27 Mon 15.05.28 Commissioning
4 Hardware commissioning 240 days Mon 22.02,27 Mon 24.01.28 Hardware commissioning
Instrumentation downstream plasma cells 2 wks Mon 05.07.27 Mon 19.07.27 mu Instrumentation downstream plasma cells
Beam Instrumentation 7 mons Meon 17.05.27 Mon 29.11.27 e Beam Instrumentation
2 * Plasma cells 4,5 mons Mon 01.03.27 Mon 05.07.27 s 2 * Plasma cells
Electron sources (x2) + Klystrons (x4) 9 mons Mon 17.05.27 Mon 24.01.28 s Electron sources (x2) + Klystrons (x4)
Proton line 4 mons Mon 22.02.27 Mon 14.06.27 s Proton line
IR laser (for plasma cell) 1 mon Mon 19.04.27 Mon 17.05.27 o IR laser (for plasma cell)
UV laser (for electron sources) 2 mons Mon 14.06.27 Mon 09.08.27 e UV laser (for electron sources)
UV beam commissioning for electron sources 1 mon Mon 27.12.27 Mon 24.01.28 o UV beam commissioning for electron sources
Electron lines 3 mons Mon 05.07.27 Mon 27.09.27 s Electron lines
Electron & laser beam commissioning 2 mons Mon 24.01.28 Mon 20.03.28 Electron & laser beam commissioning
Proton beam commissioning 1 mon Mon 20.03.28 Mon 17.04.28 Proton beam commissioning
1st date proton beam is needed 0 days Mon 20.03.28 Mon 20.03.28 1st date proton beam is needed ¢ 20.03
Global commissioning (all 3 beams) 1 mon Mon 17.04.28 Mon 15.05.28 Global commissioning (all 3 beams)
| Operation (electron acceleration) ~ PEEUREE Mon 15.05.28 Mon 18.03.30
[ RUN2  PEESE Mon 18.03.30 Mon 19.01.32
4 External activities 2283 days Mon 17.12.18 Wed 23.02.28
YETS 2027 3 mons Fri 18.12.26 Fri 26.03.27 YETS 2027
YETS 2028 3 mons Wed 01.12.27 Wed 23.02.28 YETS 2028
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What if LS3 injectors is shifted/extended ?

* Noimpact on 15t date with proton (March 2028) ¢
* No impact on CNGS dismantling planning since run 2b lasts until 2024

Half 1, 2026 Half 2, 2026 Half 1, 2027 Half 2, 2027 Half 1, 2029
Task Name -~ Duration - D F I M| A S 0 M | A S 0 M | A
Run 2c Preparation 516 days Run 2c Preparation
» Survey of cleared out CNGS area 20 days
Displacement magnets from TT41 to end of TCC4 1 mon Displacement magnets from TT41 to end of TCC4
Survey - marking out the new component beam points 1 day Survey - marking out the new component beam points on the floor (reference for installation and other services)
Displacement magnets from TCC4 to TT41 1 mon Displacement magnets from TCC4 to TT41
 Installation services 166 days ~8 months
All services installed 0 days All services installed ¢ 08.02
- Access 5 days
Start equipment install 0 days Start equipment install 4 16.11 ~1 year
> Installation equipment 240 days Installation equipment
All equipment installed 0 days All equipment installed ¢ 01.11
- Access 41 days
Installation RP equipment 2 wks Installation RP equipment
> Survey (/!\ no activities in parallel /1\) 25 days ~15 months
4 Commissioning 320 days Commissioning
» Hardware commissioning 240 days Hardware commissioning: ~11 months
Electron & laser beam commissioning 2 mons Electron & laser beam commissioning
Proton beam commissioning 1 mon Proton beam commissioning
1st date proton beam is needed 0 days 1st date proton beam is needed ¢ 20.03
Global commissioning (all 3 beams) 1 mon Global commissioning (all 3 beams)
4 External activities 2547 days
LS3 injectors - shifted 13 mons LS3 injectors - shifted
LS3 injectors - shifted & extended 27 mons LS3 injectors - shifted & extended
YETS 2029 3 mons YETS 2029
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Run 2 — Global schedule with milestones

AWAKE run 2 steps
2a) operation (e-seeded self-modulation)

2b1) installation step density plasma cell

2b2) operation (density step)

2c1) dismantle AWAKE configuration 2b

2c2) dismantle CNGS, install basic services

2c3) install services, cables & equipment

2cd) HW commissioning run 2c

2c5) commissioning w beam and operation

Scalable plasma source R&D

2d1) scalable plasma design, installation

2d2?) scalable plasma commissioning and operation

2021 2022 2023 2024 2025 2026 2027 2028 official version
01020304101 0203041010203 04|01 Q0203 04(01 Q20320401 Q02030401 02 Q304|101 02 Q3 Q4 injector planning
L52 YET! YETS EYETS inj L53 YET YET June 2021
? Start eqyiipment
I. instglled
Density step (Nov. 026) : :
vapor source N All services All equipment
design ready . installed installed
(April 2022) (Feb. 2027) (Nov. 2027)
Proton beam
" >
) ¢ ¢ needed
(March 2028)
|
{EEEEEEE—— .
‘ ¢ continues
18 months for CNGS dismantling project
<G > Start of
3 years of AWI-'JI{E not taking protons (:npairaz%;;)
¢
Decision scalable plasma continues
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Summary

* Planning was established with inputs from
all the groups and work package,
combined with experience from Run 1.

* The milestones are well defined:
¢ All services installed by February 2027.
4 All equipment installed by November 2027.
¢ 15t date with protons March 2028.
¢ Operation from May 2028.

* The schedule is realistic

assuming the resources requested are allocated to
AWAKE.
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CERN AWAKE

Project

E. Gschwendtner

CP2:

Coordination Package:
CP1: SPS Beam, RF Timing, Synchronization, B. Woolley, SY
Proton and Electron Beam Lines, F. Velotti, SY
: Electron Source System, S. Doebert, SY

CP4: Infrastructure, Global Integration and Installation, A. Pardons, EN

: Plasma Cell R&D, A. Sublet, TE

CP5: Laser Beam System, V. v, SY
CP6: Plasma Wakefield Exp , E. Gschwendtner, BE
CP7: Beam Instrumentation, S. Mazzoni, SY

31 Work Packages CERN (several WPs are coordinated in the

23 Collaboration Institutes

Work Packages:

[;s;;véeam Lines, LLRF, Beam
Instrumentation, Simulations,
Experiment, Analysis

AWAKE MoU: between CERN and Institutes
Addendum to MoU for any new institute, PJAS, new

different CPs)
work program
2021 2022 2023 2024 2025 2026 2027 2028 official version
Q1 Q2 03 Q4/Q1 02 O3 Q4|01 Q2 Q3 Q4/Q1 Q2 3 Q4(Q1 Q2 Q3 G4/Q1 Q2 G3 Q4]Q1 G2 Q3 Q4/Q1 Q2 Q3 Q4| jyiactor planning
AWAKE run 2 steps Ls2 YET! YET® EYETS inj 1S3 YET YET June 2021
2a) operation (e-seeded self-modulation) 4 Start eqlipment
2b1) installation step density plasma cell - |:| instglled
Density step (Nov. p026) X "
2b2) operation (density step) vapor source | All tervices All equipment
design ready inktalled installed
2c1) dismantle AWAKE configuration 2b (April 2022) (Feb. 2027) Nov. 2027)
2¢2) dismantle CNGS, install basic services 1
Proton beam
2¢3) install services, cables & equipment ; ‘ ‘l needed
2c4) HW commissioning run 2¢ I ! I(Ma'“h 2028)
T
2c5) ¢ w beam and op ‘e continues
18 months for CNGS dismantling project I
& 3 Start of
operation
36 months of AWAKE not taking protons (May 2028)
Scalable plasma source R&D ¥
2d1) scalable plasma design, installation |
T
2d2) scalable plasma commissioning and operation decision scalab|4 plasma continues

source in Run 2¢
(Oct 2024)
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