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	No.
	Hiring Department
	research topics

	1
	[7] Division of Control and Computer Application
	Developing a Digital Twin for Fusion Energy: A Foundational World Model Approach

	2
	[6] Tokamak Division
	Coupled free-boundary core-edge-SOL transport modelling of ITER scenarios with optimum Heating and Current Drive, W transport model development, and validation in EAST

	3
	[5] Theory and Simulation Division
	MHD simulations of Tungsten transport in small ELM regimes and validation in EAST

	4
	[5] Theory and Simulation Division
	ITER scenario modelling with the PDS including tungsten transport with benchmarks and validation on EAST

	5
	[6] Tokamak Division
	Study of SPI mitigated disruptions to define the optimum injection sequence for the ITER and BEST DMS in an automatic way

	6
	[4] Reactor Design Division
	Experimental validation on EAST of unmitigated thermal and current quenches modelled with JOREK

	7
	[6] Tokamak Division
	Assessment of divertor cassette shunts for detachment control on BEST and tests on ITER

	8
	[6] Tokamak Division
	Exploration of Infrared-Based Detachment Control for BEST and ITER with Applications to EAST



	No.
	Hiring Department
	research topics

	9
	[3] Applied Superconductor Engineering Technology Laboratory
	Superconducting Magnet Commissioning Preparation and Feeder System Electromagnetic Loss Analysis

	10
	[8] Cryogenic Engineering and Technology Division
	Developing an EcosimPro Based Digital Twin and Intelligent Control Platform for Large-Scale Helium Cryogenic Systems in ITER

	11
	[3] Applied Superconductor Engineering Technology Laboratory
	Magnet Instrumentation and Control for Superconducting Magnet Cold Tests and Commissioning

	12
	[1] Fusion Engineering Research Division
	Investigation of High-Efficiency Automation Strategies and Tools for In-Vessel Component Assembly in ITER and BEST

	13
	[1] Fusion Engineering Research Division
	Modelling superconductor coils stability using REIMS software for ITER Plant Simulator platform





1. Developing a Digital Twin for Fusion Energy: A Foundational World Model Approach
Description
This project will develop a Fusion World Model (FWM): a generative, multimodal AI system that learns nonlinear tokamak dynamics from experimental and simulation data. Initial training will use large open datasets from devices such as EAST and MAST, combining camera images with scalar and time-series diagnostics. The model will predict future plasma states under actuator commands and generate physically plausible pulse trajectories in a latent space. Target applications include robust pulse planning, real-time control, diagnostic health monitoring, disruption-risk assessment and physics discovery. The work will also explore natural-language pulse objectives and links to agentic AI and integrated simulation, enabling rapid evaluation of operational scenarios before experiments and supporting safer exploration of high-dimensional operating space.
Qualifications / Expertise Required
•  Expertise in autonomous agents, multi-step planning, and LLM
•  Advanced Python proficiency, specifically in introspection, meta-programming, or library design
•  Experience with knowledge representation or semantic data structures
•  Experience with Retrieval-Augmented Generation (RAG) systems
•  Experience designing automated workflows for HPC systems
•  Background in interfacing with or wrapping legacy C++ and Fortran code
•  Experience developing multi-modal systems that combine computer vision with natural language processing.



2. Coupled free-boundary core-edge-SOL transport modelling of ITER scenarios with optimum Heating and Current Drive and validation in EAST
Description
This project will use the ITER High Fidelity Plasma Simulator, coupling DINA free-boundary equilibrium evolution with JINTRAC core-edge-SOL transport and the Heating and Current Drive workflow, to develop self-consistent ITER scenarios. The work will focus on stationary and transient phases, jointly evolving plasma shape, internal inductance, density, impurity content, heating, divertor power fluxes and vertical-stability constraints. Key tasks include optimizing H&CD application, assessing the effects of fuelling and impurity seeding, and producing baseline scenarios for the ITER Research Plan. Depending on scope, the project may also address tungsten wall-source and transport modelling. Results will be benchmarked and validated against EAST and used to support verification of the ITER Plasma Control System and related components.
Qualifications / Expertise Required
•  Good knowledge on tokamak plasma physics and free-boundary plasma equilibrium modelling including magnetic control.
•  Experience in integrated plasma scenario modelling and knowledge on plasma transient processes and control optimization would be advantageous.


3. MHD simulations of Tungsten transport in small ELM regimes and validation in EAST
Description
This project will investigate tungsten transport in small-ELM and naturally ELM-free H-mode regimes, with emphasis on the Quasi-Continuous Exhaust regime. Large-scale three-dimensional nonlinear JOREK simulations will model tungsten as kinetic particles evolving in MHD-generated electric and magnetic fields. The study will quantify transport driven by E×B flows and collisions with main plasma ions, first using present tokamak discharges where QCE is established, then extending the analysis to ITER scenarios. Where feasible, the model will incorporate tungsten and neon sources, sputtering and impurity radiation. The simulations will clarify how small-ELM MHD activity affects pedestal tungsten retention and exhaust, and predictions will be compared with experimental observations from EAST and other devices.
Qualifications / Expertise Required
•  Experience in numerical modelling, preferably of tokamak plasmas.
•  Knowledge of basic plasma physics, MHD equilibrium, stability in tokamaks would be an advantage.







4. ITER scenario modelling with the PDS including tungsten transport with benchmarks and validation on EAST
Description
This project will extend and apply the ITER Pulse Design Simulator to integrated scenarios including tungsten transport and radiation. Using the IMAS-based PDS, TORAX/METIS transport solvers, H&CD workflows and impurity models such as FACIT, the researcher will study W accumulation, radiative-collapse avoidance, transient W influxes, isotope effects and high-beta operation. Benchmark cases may include baseline and hybrid scenarios, long pulses, ECH mitigation of W accumulation and the ITER 15 MA/5.3 T DT baseline. The work will assess the validity of reduced turbulence models such as QLK-NN and, where relevant, TGLF-NN, while examining trade-offs between model accuracy, speed and modularity. Results will be benchmarked against EAST and alternative integrated-modelling frameworks.
Qualifications / Expertise Required
•  Expertise in transport modelling, H&CD physics, plasma turbulence.
•  Experience in Integrated Modelling, code development and programming (familiarity with IMAS an asset).
•  Knowledge of Python language (Fortran is a plus).
•  Proximity to plasma operation on current-day devices an asset.


5. Study of SPI mitigated disruptions to define the optimum injection sequence for the ITER and BEST DMS in an automatic way
Description
This project will define and automate optimal shattered pellet injection sequences for the ITER and BEST Disruption Mitigation Systems. The researcher will analyse ITER SPI simulations and experimental results from present devices to identify mitigation strategies for pre- and post-thermal-quench plasmas, hot vertical displacement events and runaway-electron beams across a range of plasma currents and stored energies. Performance metrics will be developed to rank primary and backup injection sequences when system availability is degraded. Based on this physics framework, software will determine pellet compositions and generate DMS actuation sequences from the pulse schedule for delivery to the Advanced Protection System. Demonstration or validation tests on EAST will be pursued where feasible.
Qualifications / Expertise Required
•  Experience of plasma disruption physics and disruption mitigation.
•  Good programming skills (C++ preferred, Python possible)







6. Experimental validation on EAST of unmitigated thermal and current quenches modelled with JOREK
Description
This project will adapt JOREK to simulate unmitigated thermal and current quench events in EAST and validate its predictions against experimental measurements. For thermal quenches, the work will assess energy-deposition timescales and heat-flux footprints on plasma-facing components. For current quenches, it will evaluate thermal loads, electromagnetic forces and current paths in conducting structures, including downward vertical displacement events and low-current SRO scenarios. Comparison with EAST diagnostics will establish the predictive capability and limitations of the models. Once validated, the adapted framework will be applied to corresponding ITER disruption scenarios to improve estimates of component loads and support disruption-risk assessment.
Qualifications / Expertise Required
•  Experience in tokamak disruption physics, MHD modelling or JOREK simulations.
•  Knowledge of thermal and electromagnetic load analysis, numerical programming and experimental validation; Python, C++ or Fortran experience is desirable.


7. Assessment of divertor cassette shunts for detachment control on BEST and tests on ITER
Description
This project will assess whether ITER-like divertor cassette shunts can provide a practical detachment-control signal for BEST. SOLPS-ITER simulations with drifts enabled will be used to characterize detachment behaviour and identify relevant plasma-response signatures. Electromagnetic analysis will then evaluate cassette response times and compare candidate shunt locations to optimize signal sensitivity and control performance. A parallel assessment on EAST will support diagnostic design, installation and experimental testing before a final implementation decision for BEST. The work will link edge-plasma modelling, electromagnetic response analysis and control-oriented diagnostic development for future high-performance operation.
Qualifications / Expertise Required
•  Experience in SOL/divertor physics and numerical modelling, preferably with SOLPS-ITER.
•  Knowledge of electromagnetic analysis, diagnostics, detachment control and experimental data interpretation; scientific programming skills are desirable.








8. Exploration of Infrared-Based Detachment Control for BEST and ITER with Applications to EAST
Description
This project will investigate infrared thermography as a feedback diagnostic for active divertor detachment control on BEST and ITER, with validation on EAST. The researcher will simulate the complete feedback loop, including impurity-seeding valve delays, detachment dynamics and thermal diffusion in plasma-facing components. A synthetic IR diagnostic will reproduce emissivity uncertainty, reflections, parasitic light, detector dynamics and sampling limits. Control-oriented models and robust controllers will maintain stability under modelling and measurement uncertainties. The study will define regions of interest and controlled variables, examine decoupling from core fuelling, and develop fault-tolerant strategies for diagnostic degradation or failure.
Qualifications / Expertise Required
•  Expertise in plasma control, divertor physics, IR thermography or heat-flux reconstruction.
•  Experience in dynamic modelling, robust control, synthetic diagnostics and scientific programming; experimental validation experience is desirable.


9. Superconducting Magnet Commissioning Preparation and Feeder System Electromagnetic Loss Analysis
Description
This project supports ITER superconducting magnet commissioning, focusing on electromagnetic losses in the 31 feeder systems linking magnets to cryogenic and power-supply systems. The researcher will review and prepare commissioning documentation, clarify technical interfaces and contribute to critical readiness analyses. Using existing tools and alternative numerical models, the work will calculate eddy-current losses in feeder structures and AC losses in superconducting busbars during plasma pulses. These results will quantify cryogenic heat loads and assess their impact on magnet operational stability. The project combines commissioning preparation, multidisciplinary interface coordination and electromagnetic analysis to reduce technical risk before integrated magnet operation.
Qualifications / Expertise Required
•  A background in superconducting magnets, electromagnetic field computation, or fusion engineering.
•  Practical experience in at least one of the following areas:
•  Theoretical analysis and numerical computation of eddy‑current or AC losses;
•  Application of finite‑element analysis software (e.g., ANSYS, COMSOL, OPERA);
•  Design or testing of superconducting magnet systems or cryogenic systems.
•  A solid understanding of electromagnetic field theory and good mathematical physics skills.


10. Developing an EcosimPro Based Digital Twin and Intelligent Control Platform for Large-Scale Helium Cryogenic Systems in ITER
Description
This project will develop an EcosimPro-based digital twin and intelligent control platform for ITER-scale helium cryogenic systems, using CRAFT experience as the technical foundation. The platform will couple dynamic models of the cryoplant, cryodistribution network and major users, including superconducting magnets, cryopumps and thermal shields. A central task is thermo-hydraulic modelling of TF, PF, CS and CC magnets, feeders and cable-in-conduit conductors under cool-down, warm-up, plasma operation, fast discharge, quench and recovery conditions. The integrated model will support virtual commissioning, cooling-power allocation, flow and pressure stability assessment, interface verification and control-strategy optimization. Model reduction and numerical optimization will improve computation speed while retaining key physical behaviour, enabling safety-related prediction and system-level operational studies.
Qualifications / Expertise Required
•  Expertise in cryogenic process, process control, large-scale helium refrigeration systems or superconducting magnet cooling systems.
•  Experience with dynamic modelling and simulation of cryogenic systems, preferably using EcosimPro, HYSYS or similar platforms.
•  Strong thermo-hydraulics knowledge and mathematical basis in cryogenic process and control.



11. Magnet Instrumentation and Control for Superconducting Magnet Cold Tests and Commissioning
Description
This project will develop instrumentation and control methods and tools for superconducting magnet cold tests, commissioning and future operation. The researcher will review sensor chains, cable routes, signal conditioning, data acquisition, interlocks, local controllers and interfaces with cryogenic, power-supply and quench-protection systems. A structured verification workflow will be established for channel mapping, calibration, time synchronization and alarm/interlock validation. Software tools, configuration databases and diagnostic dashboards will support automated consistency checks, test-result analysis and traceability between design documents and on-site tests. The researcher will also participate in cold-test and commissioning activities, identify common failure modes and improve troubleshooting and test readiness.
Qualifications / Expertise Required
•  Electrical engineering or instrumentation and control background, with ability to read and interpret electrical schematics, cable diagrams and I&C logic diagrams.
•  Experience with sensors and signal acquisition for cryogenic or superconducting magnet systems is an asset; experience with temperature sensors, strain gauges, pressure/flow measurements, quench detection or interlock systems is especially relevant.
•  Familiarity with control systems, PLCs, EPICS architectures, data acquisition, calibration or commissioning procedures.
•  Good programming skills for data processing, automated checks and reporting (Python preferred; LabVIEW experience is a plus).
•  Careful working style, attention to detail and willingness to work close to hardware, documentation and on-site test teams.


12. Investigation of High-Efficiency Automation Strategies and Tools for In-Vessel Component Assembly in ITER and BEST
Description
This project will develop high-efficiency automation strategies and tools for assembling heavy, high-precision in-vessel components in the confined vacuum vessels of ITER and BEST. The researcher will assess current installation schemes and identify bottlenecks in handling, positioning, alignment and locking, while evaluating transferable robotic technologies from aerospace and nuclear engineering. Assembly sequences, accessibility, tolerances and risk controls will be optimized. Advanced trajectory planning and adaptive control methods will address collision and singularity avoidance, load-deformation compensation and millimetre-scale clearances. A dedicated control architecture will integrate motion planning, sensory feedback, hybrid force-position control and human-robot collaboration safety. Algorithms will be verified through semi-physical simulation and prototype testing.
Qualifications / Expertise Required
•  Experience in engineering simulation analysis (e.g., finite element analysis, kinematic simulation).
•  Experience in in-vessel component assembly or related large-scale precision assembly work.
•  Proficient in robot kinematics and dynamics modeling, with hands-on experience in designing and coding algorithms including motion planning, hybrid force-position control and adaptive control.
•  Possess project experience in automated assembly of large precision equipment or industrial robot control system integration, capable of independently implementing the full-cycle deployment of control algorithms from simulation to physical prototype verification.


13. Modelling Superconductor Coil Stability Using REIMS Software for the ITER Plant Simulator Platform
Description
This project focuses on numerical modelling, solver development, and parametric library construction for the safe and stable operation of ITER LTS CICC superconducting coils. Using the REIMS solver within the ITER Plant Simulator platform, the project will develop a coupled thermo-hydraulic framework to evaluate the full-cycle stability of superconducting coils under pulsed operation. The work will integrate supercritical helium cooling, AC loss, quench dynamics, and thermo-mechanical effects to investigate temperature, flow, pressure, and current evolution under coupled operating conditions. The candidate will study the effects of pulsed current, assembly stress, thermal loads, flow fluctuations, and helium inlet temperature on heat transfer, pressure drop, temperature margin, and quench risk. The model will be calibrated and benchmarked against EAST magnet experimental data and applied to ITER TF/PF/CS coils to assess operational margins, optimize cooling distribution, and support safe operating limits and quench protection criteria.
Qualifications / Expertise Required
•  Strong background in superconducting magnets, cryogenic thermo-hydraulics, and multiphysics numerical simulation; knowledge of CICC conductors, supercritical helium cooling, and superconducting quench dynamics. Experience with tokamak superconducting magnets is preferred.
•  Experience in coupled multiphysics simulation, solver development, and integrated modelling; familiarity with finite-element or finite-volume frameworks. Proficiency in Python, Fortran, or C++; knowledge of IMAS is highly desirable.
•  Experience in experimental data processing, diagnostic signal calibration, and simulation validation; experience with large-scale superconducting magnet experiments is preferred.
•  Strong cross-disciplinary collaboration skills and the ability to work with magnet design, experimental operation, and integrated modelling teams.
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