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    The data is from a direct numerical simulation on a 10243 periodic grid of the 
incompressible MHD equations 
  

  

  

Here u is velocity, b = B/ 4πρ  is the magnetic field in Alfvén velocity units,  

j = ∇×b is current, and p is pressure. The external stirring force was a Taylor-Green flow  

F ≡ f0 [sin(kf x) cos(kf y) cos(kf z )ex −cos(kf x) sin(kf y) cos(kf z )ey] applied at modes 

kf = 2 with an amplitude f0 = 0.25. The magnetic Prandtl number is unity, η= ν. The  
simulation used a pseudo-spectral parallel code in an Elsasser variable formulation1.  

The time integration scheme was slaved 2nd-order Adams-Bashforth, with viscous and 
resistive terms solved analytically by an integrating factor. The simulation was de-aliased 
using phase-shift and a  2 2 3 truncation2,3. After the simulation reached a statistically 
stationary state, 1024 frames of data, which includes the 3 components of the velocity 
vector, 3 components of the magnetic field vector, and the pressure, were generated and 
ingested into the database. Also calculated and archived were the 3 components of the 
magnetic vector potential a=curl -1 b in the Coulomb gauge ∇·a =0. The duration of the 
stored data is about one large-eddy turnover time. 
  
Simulation parameters: 
Domain: 2π  x 2π  x 2π  (i.e. range of x , y, and z is [0,2π])  
Grid: 10243 , Maximum wavenumber:  482  
Viscosity, Resistivity: ν = η= 1.1 × 10-4 
Simulation time-step  Δt  = 2.5 × 10-4 
Data are stored separated by δt = 2.5 × 10-3 (i.e. every 10 DNS time-steps is stored) 
Time stored: between t=0 and 2.56  (1024 time samples separated by δt) 
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Statistical characteristics of turbulence, time averaged over t=0 and 2.56: 
 
                                                                          Velocity (w=u)        Magnetic (w=b) 
 
Total energy                                           :          Eu=7.7 × 10− 2          Eb=8.5 × 10− 2 

Dissipation,                                               :            = 1.1× 10− 2                   = 2.2× 10− 2 

rms field component,                               :           u′= 0.23                 b′= 0.24             

Taylor microscale                                         :         λu= 8.9× 10− 2            λb= 6.6× 10− 2    

Taylor-scale Reynolds #,                              :         Reλu= 186               Reλb= 144 

Kolmogorov time scale                                 :        τu =0.1                   τb = 0.07 

Kolmogorov length scale                              :         ηu= 3.3× 10− 3            ηb= 2.8× 10− 3 

Integral scale                                                 :          Lu= 0.56                  Lb= 0.35  

Large eddy turnover time                              :           Tu=2.43                   Tb=1.46 

Cross Helicity                                                    :               HC= 1.3× 10− 3 

Magnetic Helicity                                              :                HM= -0.7× 10− 3 

 
 
Figures 1, 2, and 3 below show the radial energy spectra, Elsasser spectra, and helicity 
cospectra, respectively. Figures 4, 5, and 6 show the time series of mean energies, 
dissipations, and helicities, respectively. Tables with the numerical data plotted in these 
figures is available in textfiles that can be downloaded from the website. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: Spectra of velocity (red)          Figure 2: Spectra of Elsasser variables,  

      and magnetic (blue) fields     z+=u+b (red) and z-=u-b (blue) 
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Figure 3: Co-spectra of cross (red) and magnetic (blue) helicity 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Time-series of kinetic (red)                      Figure 5: Time-series of kinetic (red)  
              and magnetic (blue) energy                                  and magnetic (blue) dissipation 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: Time-series of cross (red) 
and magnetic (blue) helicity 
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