2012 IMP & HIRFL Annual Report 43

2 -9 Study of Slow Ion Beam Penetrating Low
Density Plasma Target'

Cheng Rui, Zhao Yongtao, Sergey Savin®’, Roman Gavrilin®, Dieter Hoffmann®, Zhou Xianming
Wang Yuyu, Peng Haibo, Lei Yu, Sun Yuanbo, Ren Jieru and Xiao Guoqing

The interaction process between ion beam and plasma is a very important aspect in lon-Beam-Driven
High Energy Density Physics and Inertial Confinement Fusion™™*. Considering the important role of the
low energy regime in fast-ignition and target-cell burning"®® , we present recent results about the slow ion
beam interaction with plasma target.

On the 320 kV Highly Charged Ions Platform at IMP, a new experimental setup was installed for the
study of ion-beam-plasma interaction. The plasma target is produced by a gas discharge device and the
plasma temperature is about 2 eV, electron density varying from 2 X 10" to 2X 10" c¢cm *. The ion beam
with energy of 50 keV ~ 1 MeV impacted on the plasma target, and the outgoing ions were measured
using a parallel-plate and a time resolved 2D position sensitive detector”*.

The energy loss of the 200 keV proton beam passing through the gas target with the atomic number
density varying from 1X10" to 5X 10" ecm™ *was measured. As shown in Fig. 1, the experimental data are
very coincident with the theoretical results calculated by TRIM codes.
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Fig. 1 Energy loss of the proton beam as a function Fig. 2 Results for the proton passing through the gas
of the gas atomic number density. (left) and the plasma target (right).

The ion beam after passing through the plasma target was measured as well. Fig. 2 shows the image
on the detector in case of 200 keV proton passing through the gas and plasma target with atomic density of
7X10" em™*. Due to the strong influence caused by the plasma light on the detector, it is impossible to
measure the position shifting and distinguish the energy loss in the plasma. The experimental setup will be
modified to eliminate the plasma light influence and the experiment will be repeated in order to more pre-
cisely measure the energy loss of ion beams in plasma and in gases.
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