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GEAR-RT

● GEAR-RT: Novel Radiation Hydrodynamics Solver
– Radiative Transfer using a Moment method and the “M1 Closure”
– Using photon frequency groups as multi-frequency approach
– Using GRACKLE (Smith et al. 2017) for thermochemistry

● Implemented in SWIFT
– Using task-based parallelism
– Radiation Hydrodynamics using Finite Volume Particle Method
– Able to dynamically sub-cycle RT w.r.t. hydrodynamics
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GEAR-RT: Some Results

Iliev et al. 2006

Iliev et al. 2009
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GEAR-RT Validation: Iliev et al. 2009 Test 5

https://www.youtube.com/watch?v=cucE5Esf5yw
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GEAR-RT Validation: Iliev et al. 2009 Test 5
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GEAR-RT Validation: Iliev et al. 2006 Test 4
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GEAR-RT Validation: Iliev et al. 2006 Test 4
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GEAR-RT Validation: Iliev et al. 2006 Test 4
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GEAR-RT Validation: Iliev et al. 2006 Test 4
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GEAR-RT Validation: Iliev et al. 2006 Test 4



11

Sub-Cycling

Idea: Instead of

Do



12

Dynamic Sub-Cycling

Let each particle decide for itself how many sub-cycles it requires 
(up to some maximum)
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Dynamic Sub-Cycling
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Sub-Cycling: Performance

39%

● Ideal Case:
– Uniform box of gas, all particles have equal time steps

3.4%
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Sub-Cycling: Performance

● Realistic Case
– Low-z full cosmological box with hydro, gravity & RT

36%
31%

19%
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GEAR-RT: Weak Scaling

207 billion gas particles,
207 billion DM particles,
11 billion star particles


