
8th Asia-Pacific Conference on Plasma Physics, 3-8 Nov, 2024 at Malacca       

Local measurements of electron-scale magnetic reconnection in laser-produced 

plasmas 
Kentaro Sakai1, Toseo Moritaka1, Taichi Morita2, Kentaro Tomita3, Takumi Minami4, Shunsuke 

Egashira5, Masato Ota1, Youichi Sakawa5, Norimasa Ozaki4, Ryosuke Kodama4, Taichi Takezaki6, 

Ryo Yamazaki7, Shuta J. Tanaka7, Michel Koenig8, Bruno Albertazzi8, Paul Mabey8, Nigel 

Woolsey9, Shuichi Matsukiyo2, Hideaki Takabe4, Masahiro Hoshino10, Yasuhiro Kuramitsu4 
1 National Institute for Fusion Science 

2 Faculty of Engineering Sciences, Kyushu University 
3 Division of Quantum Science and Engineering, Hokkaido University 

4 Graduate School of Engineering, Osaka University 
5 Institute of Laser Engineering, Osaka University 

6 Faculty of Engineering, University of Toyama 
7 Department of Physical Sciences, Aoyama Gakuin University 

8 LULI-CNRS, CEA, Sorbonne Universités, École Polytechnique, Institut Polytechnique de Paris 
9 York Plasma Institute, School of Physics, Engineering and Technology, University of York 

10 Department of Earth and Planetary Science, University of Tokyo 

e-mail (speaker): sakai.kentaro@nifs.ac.jp 

 

 
Magnetic reconnection, where the magnetic energy is 

converted to the kinetic and thermal energy of plasmas, 

is found in various space, astrophysical, and laboratory 

plasmas. It is believed that the onset of magnetic 

reconnection is triggered by microscopic electron 

dynamics, yet it is challenging to observe electron-scale 

structures experimentally because they require high 

spatial and temporal resolutions. We performed 

experiments picking up electron-scale structures of 

magnetic reconnection using the controllability of 

laser-produced plasmas [1-5]; we control the plasma 

flow speed and magnetic field strength so that the 

electron scale is measurable, i.e., the electron gyroradius 

is smaller but the ion gyroradius is greater than the 

system size. Local measurements using collective 

Thomson scattering and magnetic induction probe show 

the electron Alfvénic outflows that is not accompanied 

with ion outflows, and plasmoid and whistler waves 

generated by electron-scale dynamics, respectively [3]. 

These illustrate that magnetic reconnection releases 

upstream magnetic energy to the kinetic energy of 

electron outflow at a spatial and temporal scales less than 

the ion gyromotion.  
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