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The diffusive shock acceleration at the forward shocks of shell-type supernova 

remnants is considered as a prime mechanism for the PeV-scale high energy 

cosmic ray particles.  For efficient acceleration, the amplification of interstellar 

magnetic field are indispensable in the upstream region of the shock.  Bell’s 

instability [1], a non-resonant streaming instability driven by cosmic-ray current, is 

proposed as a candidate for providing the required magnetic turbulence.  Recent 

magnetohydrodynamics (MHD) studies and Particle-In-Cell (PIC) simulations 

show that the magnetic field fluctuations stronger than the background interstellar 

field is expectable theoretically [1,2].  In order to demonstrate the saturation level 

and mechanism of Bell’s instability in the laboratory environment, here we 

attempt to develop a laboratory experiment at Photo Injector Test Facility at 

DESY, Zeuthen site (PITZ) [3].  In this study, we will first introduce our facility and 

setup for the experiment.  The linear theoretical analysis and nonlinear numerical 

simulation [4] will be also present to discuss the physical condition that permit 

Bell’s instability to occur in the laboratory. 
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