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Scintillator detectes passing ions deviating largely
Impact from flux surfaces.
NB#1 * D.S.Darrow et al., J. Plasma Fusion Res.
SERIES1(1998)362.
(CO') » M.Isobe et al., Rev. Sci. Instrum. 70(1999)827.
S| E— A New, 2nd probe
(from Perp.

detectes unconfined helically trapped
and counter-going barely passing fast
ions.

(Co-) » M.Isobe et al., Rev. Sci. Instrum. 74(2003)1739.
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shot#104181
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Observed bright spot must be due to
1. partially thermalized

2. pitch angle-scattered

helically trapped escaping fast ions.

Primary loss spot
at DNB XP

* Bright spot appears at pitch of ~ 80 degrees
and gyroradius centroid of ~1.0 - 1.5 cm,
corresponding to 10 - 25 keV H+ ions.
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Barely passing beam ion deviating
significantly from magnetic flux surfaces
are detected.
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« DNB is counter-injected into ECRH target plasma.

* No significant effect of DNB on global parameters such as n_and T..

+ Localized bright spot appears on the scintillator screen during DNB injection.
* No signals are seen in ECRH plasmas without DNB.

aperture

) shot#104047 R_/B=0.921m/0.88T

11018 -

ne (cm3)

I ] DNB

o 1 1 R,,=0.67m

] E,=27-28kV

2108 1 |B|=1.56 T
i i at probe

. - Peak loss is at ~ 1.6 - 2.3 cm gyroradius, corresponding to

_ ] energy of 10 - 15 keV.

0 005 o1 ois -Gradually increasing loss suggests that the bright spot is
Time (s) due to slowed down, pitch angle-scattered ions?

Beam ion loss rate
to probe (a.u.)
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Pitch angle at probe
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Barely counter-going transit fast ion



Loss rate to small R side probe
depends on DNB injection angle

Counter-injected
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* Pitch angle of escaping ions is always around 40 - 50 degrees g
at probe position irrespective of R, :
- Beam ion loss intensity rapidly increases from R, of ~0.6m. -1.51

- The calculation indicates that initial orbit of confined beam ions(-)
is transit.

T T T T I T T T T I T T T T I T T T T 1.5_

Calculated confinement/prompt loss domain
along the beam line
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- Collisionless beam ion orbits including finite Larmor radius are followed.
- Beam ions (200-500 particles) are lunched along the center of beam line.
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First orbit loss ions reaching the probe directly have not been found yet.



Fishbone type mode enhances
beam ion loss to large R side

* In CHS, periodic recurrence of the fishbone(FB) type bursting mode have been observed in co-injected
NBI plasmas at B, of 0.95T.

+ Beam ion loss to large R side are periodically enhanced while MHD activities occur and coincides with
the timing of fluctuation.

Beam ion loss to
large R side detector * Freq. of the mode is ~50kHz.

=32 .

. 2000

- Barely passing beam ions are expelled to large
R side and their energy is near E,(~38keV).

o

o

o

o
dB/dt (a.u)

-0.5
1000 [ I | | - Enhanced loss of helically trapped ions due to

FB mode has never seen at small R side.

500 [ | L
AP LTT) PO A L - Beam ion loss to large R side does not begin

until Mirnov coil reaches a maximum.

Fast ion loss rate to probe (a.u

ol v
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Iﬂ" g - K.Toi et al., Nuclear Fusion 39(1999)1929.

J - M.Isobe et al., 26th EPS Conf. on Contr. Fusion and Plasma
e T Physics, Maastricht, ECA Vo0l.23J(1999)21-24.
O(.)082 0.083 0.084 0.085 0.086 - T.Kondo, M.Isobe et al., Nuclear Fusion 40(2000)1575.
Time (s)




@ Low freq. mode (~5kHz) enhances
NIFS loss of counter-going beam ions to small R side

* In order to look into interaction between MHD mode and counter-going beam ions,

into co-injected NBI plasmas.
0 ————— 210"
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5 _ %_:1 10'® E . - .
. /\ & -« Bursting MHD activities are excited by
- ﬁ...c/p-.N.BJ ~ . ] < co-injected heating NB.

0 - L Ll 0
0.5 . . . . . - First, high freq. mode(~30-40kHz)
5 : appears and then switches to low freq.
s O mode(~3-5kHz).
© L
o5k - Barely counter-passing fast ions are lost
£ 08 ————— in the timing of low freq. mode and their
2 o 0.6 -SmaII R SIde ™\ periodic - energy is about 10-15keV.
38 i ( ) spikes _ . _
< gg': detector / - Expulsion of fast ions to small R side due
== '0 [ i | to high freq. mode is not seen.
S | o M . it T | IR T T T T S S B
': 0.04 006 008 Tin‘};( s) 012 0.14 016 - Large R side probe does not detect
© g'z — > % periodic loss during low freq. mode.
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