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Recent optimization and Gyrokinetic 

simulation of JET D-T plasma in TRIMEG 

code
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2 major optimizations

• Speedup 2.65 ×

• Speedup 1.65 ×

• Using TRIMEG-GKX 

[JCP, 440 110384 (2021); 

PPCF 65 034004 (2023); 

CPC 320 109959 (2026)]
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Optimization of TRIMEG-GKX electromagnetic version

Speedup ~2.65 × • Speedup ~2.0 ×

https://doi.org/10.1016/j.jcp.2021.110384
https://doi.org/10.1016/j.jcp.2021.110384
https://iopscience.iop.org/article/10.1088/1361-6587/acb010/pdf
https://doi.org/10.1016/j.cpc.2025.109959
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Optimization enables larger device simulations at lower cost

This work: DIII-D, JET

Realistic, large 𝑎/𝜌, high beta



Good agreement with other codes
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DIII-D RSAE benchmark

TRIMEG-GKX

S. Taimourzadeh, et al., NF, 59 (6), 066006 (2019)



Two input resources
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JET case #99896 with D-T

99896@8.5s (q>1), IMAS dataGENE: 99896, from Alessandro 



4 species: e, D, T, and EP(combined), 𝑚𝐸𝑃 = 1.5AU   

Radial coordinate 𝜌𝑇 (GENE) is converted to 𝜌𝑝 for TRIMEG
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JET D-T simulation using GENE

A. Di Siena Nuclear Fusion 65, 086019 (2025)



• Lower resolution is adopted in TRIMEG for saving resources

• Higher resolution cases are ongoing

S H O RT  T I T L E  G O E S  H E R EM A X - P L A N C K - I N S T I TU T F Ü R  P L A S M A P H Y S I K  |  A U T H O R  N A M E  |  D AT E 7

Comparison with GENE

GENE TRIMEG

𝑁𝑟 384 48

𝑁𝑦 or 𝑁𝜃 64 64

𝑁𝜙 32 1 (PIF)

𝑚𝑖/𝑚𝑒 realistic 100



• 2D mode structure and radial 

structure of poloidal harmonics

• Studies with larger 𝑁𝑟 is ongoing
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Mode structure for 𝒏 = 𝟖
GENE

TRIMEG-GKX



Microinstability is excited for 𝑛 > 10
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High 𝒏 mode
𝑛 = 20

𝑛 = 30

TRIMEG-GKX

GENE



274 time slice, choose @8.508 s

9 species include impurities, in simulations we use 4 species: e, D, T, and fast D

IDS Convert to EQDSK for TRIMEG (cocos 3) 

Profiles convert to radial coord.  𝜌𝑝 = 𝜓𝑝
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Inputs from IMAS 



• 4 species: e, D, T, fast D
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Simulation with IMAS data
𝑛 = 8

𝑛 = 10

𝒏 𝜸 [𝟏𝟎𝟒/𝒔] 𝝎 [𝒌𝑯𝒛]

8 1.89 143

10 3.56 148
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Identifying the Root Cause of q-Profile Differences

• checked ORIGINAL IMAS q profile @8.51 and 8.56 

qmin<1

• IDS to eqdsk (chease) , q slightly varied (q>1) 

• Next step: contact CHEASE people

-----at t=  8.508 -------

rho_tor_norm |  q

-------------------------

0.020         |  0.962

0.040         |  0.942

0.060         |  0.936

0.080         |  0.937

0.100         |  0.944

0.120         |  0.958

-----at t=  8.568 -------

rho_tor_norm |  q

-------------------------

0.020         |  0.958

0.040         |  0.937

0.060         |  0.932

0.080         |  0.933

0.100         |  0.940

0.120         |  0.953



• TRIMEG-GKX has been optimized recently with >5x speedup in total

• Good agreement with other codes is achieved for DIII-D benchmark case

• JET D-T case is ongoing, with agreement with GENE

• Nonlinear studies are ongoing
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Summary
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Profiles Check

• GENE • IMAS


