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INTRODUCTION 

Study of interaction between plasma and magnetic 
field has long history, however, strength of magnetic 
field of laboratory plasma devices is limited by several 
Tesla. This field is too low to study the Zeeman effect 
and Landau quantization compared to the 
astro-observation. Recently, magnetic field up to 1 kT 
has been achieved on GXII laser facility[1]. Figure 1 
shows a schematic of the magnetic field compression 
experiment with the micro-coil target. Dense plasma 
(diamagnetic substance) was used as a magnetic piston, 
and laser-driven imploding plasma compressed a seed of 
magnetic field. This scheme will offer a new test bed to 
study fruitful phenomena in magnetized high-energy 
density plasmas. Extreme magnetic field was observed at 
neutron stars, this field may affects crucially on x-ray 
generation and transport processes through Zeeman 
effect and Landau quantization. We will study atomic 
processes in magnetized plasma in x-ray range. 

Another important application for the kT magnetic 
field is Magnetized Fast Ignition[2]. The diverged fast 
electron beams generated in the cone can be compressed 
and collimated by the magnetics field. This phenomenon 
can greatly enhance the energy coupling efficiency from 
laser to the hot spot and promote the realization of fast 
ignition.  

 

EXPERIMENT OF LANDAU QUANTIZATION 

In the research this year, we started with the Landau 
quantization spectra in visible light range. The basic 
setup is shown in Fig. 2. A pair of the capacitor-coil 
targets are located parallel, and a collimated magnetic 

field is generated between the coils. Each of the 
capacitor is driven with 3 beams of Gekko laser. 
Between the coils, there is a plastic target made of CH 
and is driven by another Gekko beam. To generated the 
plasma. The center of the plastic target is imaged on an 
entrance slit of a spectrometer and the spectra of the CH 
plasma is measured by the high resolution spectrometer 
and ICCD system from Princeton Instrument Inc.. 

  
Fig. 1 Schematics of magnetic generation. Magnetic 
seed is produced with the laser-driven capacitor-coil 
target. 

 
Fig. 2 Schematics of Landau quantization target. 
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Fig. 3 An example of the spectra observed in the 
experiment. Compared with the case w/o magnetic 
field, some modulation structure can be seen w/ 
magnetic field. 



In order to compare the affect of magnetic field, the 
experiments were performed w/ and w/o magnetic field. 
A typical example of the spectra are shown in Fig. 3. In 
these spectra, the wavelength is center on 420 nm and 
range from 330 to 510 nm, for the continuum emission 
from the plasma. Some modulation structure can be 
clearly seen in the case w/ magnetic field. On possibility 
of this phenomenon is the quantization of the cyclotron 
orbits of electrons in magnetic fields.  
 

Anyhow, the experiments were taken 1 week ago 
and the data is still under analyzing now. More details 
will be provided later. 
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