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Improvement in the heating efficiency of Fast
Ignition inertial confinement fusion by suppressing

the preformed plasma
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In the fast ignition scheme, a fusion fuel is compressed by implosion laser and then heating laser heats the
core plasma to ignition temperature. The heating laser interacts with the cone target and fast electrons are
accelerated, and the electrons are absorbed by the core plasma so that the core plasma is heated to ignition
temperature. Since LFEX (heating laser) energy is limited to 10 kJ at maximum, the energy coupling efficiency
from laser to the core plasma must be larger than 10 %. In previous studies the energy coupling efficiency was
limited up to 0.37 % which was determined by the electron spectrum and the fuel core plasma density profile.
The main reason of the low coupling efficiency was the electron spectrum was consisted with too much high
energy.
The electron spectrum is strongly dependent on the scale length of the preplasma on laser interaction region,
thus the suppression of the preplasma is key issue. We have two problems of preplasma creation, one is
the prepulses of the LFEX laser, and second the preformed plasma originated by cone-target breaking by the
implosion. In this paper especially the latter is discussed. If the cone target is not enough tough, it will
be destroyed by implosion pressure before heating laser injection, then the heating laser interacts with the
preformed plasma, and in this way too much high energy electrons are generated. LFEX pulse contrast was
improved up to 10ˆ9 in 2015 from ˜10ˆ8 in 2013. In this study we directly observed the time when the cone
target is broken by observing a reflected probe laser from cone tip by using an optical streak camera (VISAR
diagnostics).he previous 7-micron thick cone was broken before the maximum core-compression time. We
modified it to 14-µm thickness (wall and tip are both 14-micron) so that cone-breaking time was delayed
after the implosion laser peak. Electron spectrums were measured under the improved condition. The colder
electron spectrum was obtained in the condition. After the improvement the energy coupling efficiency from
laser to the core plasma was resulted to be 2 % with 5 times increment from 2013’s experiment.
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