1/5

Fig. 1 4 grow

rate v
crystal

heat
heat |

radiation

1p $1100°C———"
dz ]

n $1420°C HG(r)
melt |

G(r)=(T2-T1)/dz

center radius r-
axial temperature Gradient G(r)

Fig. 1b

A
standard-—--Q

FPDs, COPs ~~_
(Si-vacancy-aggregates, voids) L

2} OSF-region

| out diffusion

I
| (Si-interstitial-aggregates with
y dislocation loops)

rystal radius
center edge cry



2/5




3/9

|
|
.
|
|
1
|
|
|
1
I
—_— T e e e T e e ]

gV

100% 150% 200%

50%

s ) M~ o uo

0%

strength of magnetic field

Fig. 3b

[

gluasfie £1 31 x] uabAxg

T T T T T T M~
A
[
=
e
o | | I I | I
e N o B
_ | I f { 1
&1 .
sS4 N
I t 1 | [
..... R B . e S et NC
i i | " i
1 { I i 1
I A VA
I 1 1 | f
..... i et S -{-4 =
1 l ! I I
| I l I |
1 I | I (
| I 1 | {
I i 1 I |
} ! | 1 I ﬁ
||||| e BRI I R R St LAt
I i | I
i 1 I 1
! 1 1 |
I I 1 b
I 1 I |
AN N S S te
||||| [ R ! I
I 1 I \ |
| I i | 1
| | 1 [ {
I i i 1 I
! 1 I 1 |
b I | 1 1
..... I e e A Wy e
i t | 1 { |
' | ] ] ] [
1 I 1 ! I 1
| | I | 1 I
I [ I I 1 |
I | 1 ! ! !
1 L 1 j | —_—T1 0
I LN ) - T 1
(@) [+ w] [~ (e ] Lo bl as]

crucible rotation [rpm]



4795

Fig. 4

h J

- > —»-




5/3




