LhARA WP2 — Work Package Management Meeting #2 — 15/11/2022

1. [10 minutes] Reminder of LhARA & WP2 Programme

2. [5 Minutes] WPM Meeting Admin & Slack Team

3. [5 Minutes] Update on Experimental Scheduling/Progress A Monthly
[ND, RG]

4. [5 minutes] Report on Consumables & Travel Spend [ND,RG]

5. [5 Minutes] Report on Simulations [EB] Every two weeks (next meeting 29t
November)

6. [5 Minutes] ITRF Reporting: Milestones, Spend & Risks [ND]

7. AOB



LhARA WP2 Introduction/Reminder....
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Update on LhARA... partners
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Planned objectives for WP2 activity (Oct 2022 — Oct 2024)

Baseline simulation campaign to
optimise source

e Hydrodynamics simulations of low

Years 1-2: preliminary

activity intensity “prepulse”

e Full-scale 3D particle-in-cell
simulations of ion generation

Single-shot LhARA spec. proton generation (SCAPA, lon generation at 10 Hz (Zhi/Cerberus lasers, ICL)
Strath)

e Targetry requirements at 10 Hz
e Proton generation on SCAPA, matched to LhARA o .
laser e Source monitoring and stabilisation

e Parametric optimisation
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WP2 project plan...

LhARA WP2 Gantt Chart
TASK DESCRITTION S = e JFMAMJ JASONDJFMAMJ JASONDJFMAMJJASOND —
01 - Baseline Simulations (Lancaster) 0110/2022 01/07/2024 _
Convergence Testing and Benchmarking 01/10/2022  01/12/2022 R -
Hydrodynamic modalling of laser contrast 01122022 01/03/2023 R -
2D PIC medelling of TNSA for proton acceleration on SCAPA 01/03/2023  01/06/2023 R -
3D 'full scale’ simulations for proton acceleration on SCAPA 01/05/2023  01/09/2023 R -
2D PIC modelling of TNSA for heavy lon acceleration on SCAPA 01/09/2023 0110312024 R ]
3D *full scale’ simulations for heavy ion acceleration on SCAPA 01/03/2024 01/07/2024 R -
02 - Diagnostic Package (Strath/IC) 0110/2022  01/04/2023 _
Concept design for diagnostic platform 01110/2022  01/01/2023 B -
Testing preliminary ion diagnostics 01/01/2023  01/04/2023 B - _
03 - Baseline SCAPA experiments (Strath) 01/04/2023  01/10/2024 _
Experiment Planning, Design and Preparation 01/04/2023 01/07/2023 G - )
SCAPA ion source commissioning experiment 01/08/2023  01/09/2023 G -
Data Processing and Analysis 01102023 01/02/2024 G -
Simulation Benchmarking and lteration 01A0/2023  01/05/2024 G —
Experiment Planning, Design and Preparation 01/04/2024 01/05/2024 G -
SCAPA experiment on parametric optimisation of source 01/06/2024  01/07/2024 G .
Data Processing and Analysis 01/07/2024 01/10/2024 G -
04 - Advanced targetry, debris and stablisation studies (IC/Lanc) 0110/2022 01/10/2024 _
Experiment Planning, Design and Preparation 01/10/2022  01/12/2022 P -
Initial Baseline Expariment at IC for source characterisation and stability 01/01/2023  01/04/2023 P -
Data Processing and Analysis 01/04/2023  01/07/2023 P -
Experiment Planning, Design and Preparation 01/07/2023  01/01/2024 P _
Base line experiment for debris and contaminant removal studies 0112/2023  01/05/2024 P _
Data Processing and Analysis 01/06/2024  01/10/2024 P -
WP2 milestones
hMyzdgcidSrzzsri:i:;ig?ldoflcfnﬂ?gi:ﬁwjuﬂ(t)iﬁ?ssw”:e for 100+ TW laser systems based on 01/10/2023  01/10/2023 Y
M2.2: First SCAPA ion source simulations and experiment completed 01/04/2024  01/04/2024

— G Simulation Programme

Strath/IC Experimental
Programme
Incl. funded beamtime on

SCAPA and Zhi/Cerberus

» Deliverables for the first two years are focused on early experiments and
well as initial technology development in diagnostics and targetry.

source benchmarking in simulations, as
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Planned objectives for WP2 activity

PBP raw

Years 3-5: preconstruction programme
e Construction of bespoke diagnostic suite

e Laser spatial and temporal measurement

e |on spectral and spatial measurement

Optimisation of heavy ion acceleration

e Contaminant control at high repetition

Development of advanced 10 Hz target platform
e Water jet target

e Active target stabilisation and debris control

Integration of developed laser ion source technologies

e Demonstrate integrated source and diagnostic system and compatibility with capture

LhARA specification beam generation at 5 Hz

e SCAPA experiments for near-full scale LhARA beam generation over ~1 hr duration
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WP2 Technology Development Programme:

Underpinning technology development on WP2

~ B . —
lon Source Parameters and Stability: 4 Continuous Operations: )
—) _ .
* Particle, Radiation and Laser Diagnostics ——— . D-ebrl's Stud|e§
 Optimisation and Feedback * Activation Studies
. vanced Targetry
N l / Advanced T
("« 10 Hz capable ion diagnostic system (spectral\ a

* Clear understanding of debris and activation

& spatial
spatial) problem for long term 10 Hz operation

* Dedicated laser diagnostic platform with
\_ Ccapability to feed back to shot control system / \_

e Mitigation via advanced targetry or shielding

/




Experiments & Technology Development in 2-year Programme: Characterising Source and Benchmarking Simulations

Established Diagnostics...

Plasma mirror

0° Thomson
spectrometer

& =T
v

Figure 1. Experimental setup. A Thomson spectrometer deflects the ions onto a
piece of plastic scintillator, which is imaged using an EMCCD camera. A second
sheet of scintillator images the off-axis portion (>6° off-target normal) of the ion
beam.
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R. Prasad et al., Nucl. Instrum. Methods. 623.2 (2010): 712-
715.

Established Targetry...moving toward
Hz-level targetry

Tape targetry system (online in SCAPA 2022)

....to build a systematic parameter
space map of the source performance

* Energy, Flux, Divergence across
multiple ion species
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..but also need to consider some other
experimental contributions like temporal
contrast
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Experiments & Technology Development in 3-year Programme: Producing a stable, high-rep source

~

Novel Liquid Targetry

Advanced Particle & Laser Diagnostics ML/AI Control & Optimisation
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Courtesy of C. Palmer

* Application of ML techniques (e.g

« Reduces production of * Implementation of advanced (existing) particle Bayesian Optimisation) for parameter
debris diagnostics, taking account of long term operation. space

* Increases operational time * Implementation of full laser diagnostic suite to - Application of Al techniques (DNNs,
and possible rep rate support automation, stabilisation. CNNs) for system control and virtual

K / diagnostics




LhARA WP2 — Work Package Management Meeting #2

Technical Talks

1. [10 minutes] Reminder of LhARA & WP2 Programme

2. [5 Minutes] WPM Meeting Admin & Slack Team

WP2 Administration --------------
3. [5 Minutes] Update on Experimental Scheduling/Progress [ND, RG] - Monthly
4. [5 minutes] Report on Consumables & Travel Spend [ND,RG] Every two weeks (next meeting 29th
5. [5 Minutes] Report on Simulations [EB] November)

6. [5 Minutes] ITRF Reporting: Milestones, Spend & Risks [ND]

7.AOB

¥ Chan

a2 slack

lhara-source.slack.com

Invite link: https://join.slack.com/t/lhara-source/shared_invite/zt-1jawhl1k0-du69ITEEEy4RvryAx_81Pg



