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𝜕𝜕𝜕𝜕 = −𝛾𝛾𝒎𝒎 𝒓𝒓, 𝑡𝑡 × 𝑯𝑯eff 𝒓𝒓, 𝑡𝑡 + 𝛼𝛼 𝒓𝒓, 𝑡𝑡 𝒎𝒎 𝒓𝒓, 𝑡𝑡 ×
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“3d FFT space” of (2*

__global__ void transposeCoalesced3D_ZXY 
(cufftDoubleComplex *odata, cufftDoubleComplex *idata,  
int width, int height, int depth){ 
 
    __shared__ cufftDoubleComplex tile[TILE_DIM][TILE_DIM+1]; 
     
    int xIndex = blockIdx.x * blockDim.x   + threadIdx.x;   
    int yIndex = blockIdx.y * blockDim.y   + threadIdx.y;   
    int zIndex = blockIdx.z * blockDim.z   + threadIdx.z;   
 
    int xIndexOut = blockIdx.x * blockDim.x   + threadIdx.z;   
    int zIndexOut = blockIdx.z * blockDim.z   + threadIdx.x; 
 
    if ( xIndex < width && zIndex < depth ){ 
        int index_in  = xIndex + yIndex*width + zIndex*width*height; 
        tile[threadIdx.x][threadIdx.z] = idata[index_in]; 
    } 
    __syncthreads(); 
     
    if ( xIndexOut < width && zIndexOut < depth ){ 
        int index_out = zIndexOut + xIndexOut*depth + yIndex*depth*width; 
        odata[index_out] = tile[threadIdx.z][threadIdx.x]; 
     } 
} 
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ℱ𝑴𝑴𝑗𝑗𝑥𝑥,𝑗𝑗𝑦𝑦,𝑗𝑗𝑧𝑧 =    𝑴𝑴𝑝𝑝𝑥𝑥,𝑝𝑝𝑦𝑦,𝑝𝑝𝑧𝑧
2𝑁𝑁𝑥𝑥−1

𝑝𝑝𝑥𝑥=0
𝑒𝑒−2𝜋𝜋𝜋𝜋(𝑗𝑗𝑥𝑥𝑝𝑝𝑥𝑥/2𝑁𝑁𝑥𝑥+𝑗𝑗𝑦𝑦𝑝𝑝𝑦𝑦/2𝑁𝑁𝑦𝑦+𝑗𝑗𝑧𝑧𝑝𝑝𝑧𝑧/2𝑁𝑁𝑧𝑧) 

2𝑁𝑁𝑦𝑦−1

𝑝𝑝𝑦𝑦=0
 

2𝑁𝑁𝑧𝑧−1

𝑝𝑝𝑧𝑧=0

𝑯𝑯𝑝𝑝𝑥𝑥,𝑝𝑝𝑦𝑦,𝑝𝑝𝑧𝑧 =
1

8𝑁𝑁𝑥𝑥𝑁𝑁𝑦𝑦𝑁𝑁𝑧𝑧
   ℱ𝐾𝐾𝑗𝑗𝑥𝑥,𝑗𝑗𝑦𝑦,𝑗𝑗𝑧𝑧ℱ𝑴𝑴𝑗𝑗𝑥𝑥,𝑗𝑗𝑦𝑦,𝑗𝑗𝑧𝑧𝑒𝑒2𝜋𝜋𝜋𝜋(𝑗𝑗𝑥𝑥𝑝𝑝𝑥𝑥/2𝑁𝑁𝑥𝑥+𝑗𝑗𝑦𝑦𝑝𝑝𝑦𝑦/2𝑁𝑁𝑦𝑦+𝑗𝑗𝑧𝑧𝑝𝑝𝑧𝑧/2𝑁𝑁𝑧𝑧)
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2𝑁𝑁𝑧𝑧−1

𝑗𝑗𝑧𝑧=0

𝑯𝑯𝑝𝑝𝑥𝑥,𝑝𝑝𝑦𝑦,𝑝𝑝𝑧𝑧
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