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Summary 
-  Pellet penetration depths and ablation profiles for 
TJ-II are in reasonable agreement with IPADBASE 
predictions and in good agreement with NGS based 
modelling, respectively, for both ECRH and NBI. 
-  Radial particle deposition is well reflected by the 
Balmer Hα ablation profile. The radial offset between 
both is minimal for these LFS injections. 
- Full particle distribution about the plasma occurs 
~4 ms after injection.  
-  Subsequently, deposited pellet particles undergo 
partial diffusion, with enhanced central confinement, 
arising from neoclassical transport. 
-  Comparison between net electron gain and pellet 
particle content gives fuelling efficiency. The 
tendency observed for fuelling to increase with 
target plasma density. 
-  For future studies we need to tailor better pellet 
size to target plasma parameters (diameter, density, 
temperature). 

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16

H
!

 (
1
0

2
0
 p

h
o
to

n
s/

s,
 a

rb
it

ra
ry

 u
n
it

s)

Distance from Plasma Edge (m)

Type-2 Pellet
Discharges 41777 to 86

Target density 5.2±0.4x10
18

 m
-3

6.57±0.6 x1018 H atoms
Velocity = 842±15 m/s

P
la

sm
a 

C
en

tr
e

1 0.8 0.6 0.4 0.2 0

Normalized plasma radius (")

Pellet Direction

41779
41781
41782
41783
41786
NGS

10

8

6

4

2

0

0

0.2

0.4

0.6

0.8

1

1.2

0 0.2 0.4 0.6 0.8 1 1.2

O
b
se

rv
ed

 P
en

et
ra

ti
o
n
 (
!

/a
)

(!/a) = C T
e
(keV)-5/9 N

e
(1020 m-3)-1/9 m

p
(1020 atoms)5/27 V

p
(m/s)1/3

NBI Heating
ECR Heating (on-axis)
ECR Heating (off-axis)
100_44_64, C = 0.079

Predicted IPADBASE Penetration (!/a)

0

0.2

0.4

0.6

0.8

1

1.2

1.4

00.10.20.30.40.50.60.7
0

0.2

0.4

0.6

0.8

1

1.2

1.4

E
le

ct
ro

n
 D

en
si

ty
 (

x
1
0

1
9
m

-3
)

Normalized Plasma radius (!)

Pellet Direction

 10 ms

0.9 ms

3.9 ms

1.9 ms

7.9 ms

0 ms

Average Pellet Size = 6.57x1018 Hº

Target density = 5.2x1018 m-3

5.9 ms

0

6

9

3

H
"

 (x
1
0

2
0 p

h
 /s)

N
e

#N
e

0

0.4

0.8

1.2

1.6

2

2.4

2.8

3.2

0

0.2

0.4

0.6

0.8

1

00.10.20.30.40.50.60.70.8

E
le

ct
ro

n
 D

en
si

ty
 (

1
0

1
9
 m

-3
)

E
lectro

n
 T

em
p
eratu

re (k
eV

), H
!

 (x
1
0

2
1 s

-1)

Normalised Plasma Radius (")

TS @ t = 0 ms
TS @ t = +2.7 ms
TS @ t = +18.7 ms

Pellet size = 9.5x1018 Hº

Target density  = 1019 m-3

500 kW NBI#2
100_44_64
#39047 - 49

Nearest approach of
Type-2 to centre

at " = 0.273

0 2 4 6 8 10

P
el

le
t 

E
le

ct
ro

n
s 

in
 P

la
sm

a 
(x

1
0

1
8
)

L
in

e-av
erag

ed
 E

lectro
n

 D
en

sity
 (x

1
0

1
8 m

-3)

Time after Pellet Entry into Plasma (ms)

2

2.5

1.5

1

0.5

0 5.2

6.2

6.7

7.7

7.2

5.7

8.2

Pellets with 6.57x1018 Hº
100_44_64

500 kW ECRH

Pellet is fully ablated
200 µm after entry

0 1 2 3 4 5
0

20

40

60

80

100

F
u
el

li
n
g
 E

ff
ic

ie
n
cy

 (
%

)

Target Central Electron Density (x10
19

 m
-3

)

NBI Heating (Type-2) fast e
-

NBI Heating (Type-2)
ECR Heating (Type-2)


