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Fig. 1. The dependence of(a) the decay time ofn Ka emission and
(b) the maximal intensity ofthe emissions ofFe Ka, Cr Ka and Ti
Ka measured by PHAat Port 2.0 on the line-averaged electron.
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Fig. 2. An example of the temporal evolution of the estimated
electron density (closed circle) and the Balmer beta lire intensity
(closed diamond), which is calculated from the fitted Lorentzian
curve, in the TESPEL ablation cloud. The solid line indicates the
Balmer alpha line emission from the ablation cloud (solid line)
measured with the photo-multiplier.

the fast kinetic mode. In LHD #36912, the electron density, which
is derived from the line width of the Balmer beta due to the S1mX
broadening, in the ablation cloud ofTESPEL, which has a diameter
of 0.8 mm and no tracer, increased up to 1.3 x Ion m-3• The
question of whether the deduced elec1ron density from the line
broadening observed in the ablation cloud reflects the maximum

electron density in that region or not is discussed with the hydrogen
ice pellet case. The result derived from the discussion indicates that

the measured width ofthe line broadening in the pellet cloud does

not always show the maximum electron density in that region.

§ 44. Recent Experimental Results from
Tracer Encapsulated Solid Pellet
Injection on LHD

In order to promote impurity particle transport studies, a
traeer-encapsulated solid pellet (TESPEL) has been develctled
TESPEL is a double-layered impurity pellet, which consists of
polystyrene polymer (-CH (CJIs) CHr) as an outer shell (typically,
0.3-0.9 nun $) and tracer particles as an inner core (typically, 0.2

rom size). TESPEL injection has been implemented for various
important studies, such as for heat transport and high-energy
particle transport, as well as for impurity transport study on the
Large Helical Device (LHD) [1].

As an important matter fmmd from the experimental results
related to the impurity transport so fur obtained by the TESPEL

injection, in the higher density case (11eJm = 3.5 x 1019 m·\ the

inward convection is required to account for the experimental result
ob1ained, even with the inward convection velocity at the plasma

edge less than 1mis, which is rather different from the case with the
lower density (11eJm = 1.8 x 1019 m-) [2]. In the last LHD campaign,
the TESPEL ~ection experiment wi1h the electron density over 3.5
x 1019 ni3 has been performed As seen in Fig. l(a), the Ti tracer

impurity deposited inside the LHD plasma (p = 0.7-0.8) was still
accwnulated even with neJm =5.6 x 1019 m-3• On the other hand, at
that density, the intrinsic impurities, such as Fe and Cr, coming out
from the vacuwn vessel wall (p > 1.0) were di1fused away from the
core plasma. This experimental result indicates that the pumping
out mechanism of the impurities should exist on the periphery of

the plasma (p > 0.7-0.8). In the next LHD campaign, in order to
investigate the pumping out mechanism of the impurities
quantitatively, the TESPEL injection aimed at the tracer depositing

outside the periphery ofthe plasmawill be tried.
In the study of the high-energy particle by means of the pellet

charge exchange diagnostic, which consists ofa TESPEL injection

and a natural diamond detector-based energy analyzer, in order to
estimate the space-resolved energy spectnun of plasma ions
quantitatively, it is important to know the electron density, which

changes with the TESPEL traveling across the plasma, in the
TESPEL ablation cloud In order to evaluate the electron density in
the lwninous cloud surrounding the TESPEL injected into the LHD
plasma, measurements of Hydrogen Balmer beta line broadening
are made [3], since the outer shell of TESPEL is made of

polystyrene. The highly time-resolved spectra of light emissions

from the TESPEL ablation cloud were measured with a
spectrometer coupled with an intensified CCO, which operated in
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