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Magnetic reconnection is an omni-present phenomenon responsible for breaking the field

lines and changing the topology of magnetic fields in plasmas. It is believed that magnetic en-

ergy, released during reconnection and deposited into the plasma, is a source of the copious

amount of accelerated particles in cosmic rays, solar flares, the Earth’s magnetosphere, and

lab plasmas. However, the physics of coupling the reconnection to particle acceleration is still

poorly understood. In addition, in many experiments a number of alternative acceleration mech-

anisms coexist, so the role of reconnection in the acceleration is only conjectured.

We report on experiments conducted on the OMEGA and EP laser facilities of the Laboratory

for Plasma Energetics, Rochester, NY, USA. Two neighboring plasma bubbles are produced

by intense laser beams and the self-generated Biermann fields reconnect in the process of the

bubbles’ expansion and collision. In a typical shot, two oppositely directed magnetic fields,

each of about 15 T, reconnect in a fraction of a nanosecond within a current sheet the size of

several millimeters. The reconnection-induced electric field of about 107 V/m - 108 V/m can

potentially accelerate the plasma electrons to hundreds of keV. We present measurements of

the electron energy spectra obtained in a series of shots that are carefully designed to reduce

the effect of other sources of hot electrons, like LPI (Laser-Plasma Interactions). To isolate

the reconnection as an acceleration source, the spectra obtained from two-bubble reconnecting

shots are compared to the spectra from single-bubble, non-reconnecting shots. The results are

compared with numerical PIC simulations and theoretical models [1].
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