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Report of the Tokai Meeting on Toroidal Experiments

Study Committee on Thermonuclear Fusion Research, Tokai, JAERI

{(Received February 6, 1973)

The Tokai Meeting on Toroidal Experiments was held
at the Tokai Research Establishment of Japan Atomic Energy
Research Institute on 28---30 November, 1972.

The meeting was attended by about 50 participants from
JAERI and other Institutes. The present report, a collection
of papers presented at the meeting, describes recent
experimental results on various toroidal devices in Japan.
Also included are reports on the planned toroidal experiments
and a proposal of a new method of plasma diagnostics using

two optical beams.
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B, rise time(Msee) 25 2.5 3
Bi decay time(gsec) 25 35 ~3590
Bt encrgy (kJ) 8 lé 160
Bt operating volt(kV) 5 20 40
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I, operating volt (kV) 20 20 40
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Preioni pation WY — At jﬂ@ BT A Z S

B 7oL pulse BifE{ES | pulese By 0

—28—



JALRI-M 5135

1€
1a .ﬁvﬁ\.C\
e
rresm I83ng . = Tles JIsuujg
W
i } .
T (wo)zg \\

.Jq:lf;.xi!_

I 0lq \

/
vy
. \
i
14

1
ssnuHy

Fr—

wo /A 96 =07
s d1ojwmg =97

1

90
7180

-;-——{TJQS?‘/)HJ.




JAERTI-M 5135

Toroida | Field Bi

Point

| Breaking
4

‘Plasma Current
Ip

L

i
} -!- i H 1.
10 2o| 30 40 50 (pseq)
|

One. turn . voltage to  drive
IPlasma Ip

¥
%—ZBO}ISEC —
Electron Gun

1

. L Ip begins|to decreage
Ip Primagy Crowber

Ip sStart =
Ip Primary Bt start
% 3
30
Lo
<%
x
20
r-—-
z
\wJ
o
v el
=2
Q

Ip

[

/,

PLASMA
o

77
P

o Breaking Point

x Initial - current .
‘tlal llJ Peak - |-

05

TOROIDAL '
MA GNETIC FIELD Bfe

[
1 15 2
- (Tesla )

E4E




JAERI-M 5135

Arvd
A |
By 1 ,:2..5,’4isec
A Fy A { |
[ &
% 1‘% —*““\‘“—MA—_\_ 2\
X &
x x\\
.
}
-3 2 ¢m
Exper imerét. C7/5/19'_?2
(B -+ 19kV Iz 5kYV
n==56x1014cm™ )
Bg D 1@\1% AT THEARC S & ©
LTsa, ,
C By @ HOFTACHIELTH D,
MNOWRT L, By, Bp O FBRGETE
¥ (R S '
By By
3
Gl kg
VBZ 2042
| /
1G
10 4
& [
(2) Computer Sim
(P]Nob B)
!
!
B (3) Compulter Sim
! (CLASBICAL)
/\ k(7
2%" 2kG
By
10, y
-l —
] Bo
\\




JAERI-M 5135

CURRENT WAVE FORM

- 40 kK VX375, Fixa 0)

R e LTI

05 v, div

2K sec div



nuu miuc::.r

=
01 08 08 02 09 08 oy ng 02 of o
SL) i 1 : } T 1 T T LIS
g
RCR! Tt
{ghriewmiogsue L]
% i i ]
- w__ , |
M.i.. | . . | .
u FEQ ~ 7 .
= Hu #FE6 m\nu H“xcﬂ_um — g ool U B
2 AT gl 3 _taTyz FosT
Tl 1o proOT (SR w y - AMoe
HugeL,
ke L EERENS
TW0g0 W gPaimg i 11y g
BW 870 R L1 P P S ! oW Lg
P — y T N. [t \ -003
. : o e ety :
HY L¥ GEmmﬁuhc:_mezﬂ:P
\x.._.//- \
\ . !
;\I-l'f\\\
e 1082
L
T jsqmola
T——
'.",.,llrl.\
——
... .:.Hﬁn,.?c.ﬁO Faao g
: T 00€

— (¥Y¥)juarann

+33—




CEITW S T TSR T - e,

JAERI=-M 5135

*

3 ETL-TPE 1
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ETL—TPE 1 ( BEleetrotechnical Lnborat,ory - Toroidal Pinech Experiment)
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¥ FTIIATOHUADFREETH b, 4 6FEEE L4 TEED 2EMTES , RERT
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( TOROIDAL PINCH EXPERIMENT )

PARAMETERS OF

EXPERIMENT

PYREX GLASS TORUS

BORE

METAL SHELL

(USING Z-COIL IN COMMON)

THICKNLE

T.=T;Z200eV, N.=10, cn® , P, =30

MAJOR DIAMETLER

INNER DIAMETER

pulie

§0cm

I10cecm

11.6cem

2ecm

mTorr.

ELECTRICAL PARAMETERS OF CAPACITOR BANK

CENERGY VOLTAGE PEAK By or I, BISE TIME DECAY TIME

(KJ) (Kv)
1. Pre-
i()ﬂizﬂ.tiﬁﬂ 1.44 40 2.10 kG
{# pinch)
2, Slow Bg 90 5] + 4.4 kU
3. Fast Bgz 150 40 253 kG
4. Fast 1z 45 40 4040 kA

(Iz, = 316kA)

(peee) - (msee)

0.80 MHyg

230

2.33 150
(Crowbaring)

2.33 150

(Crowbaring)

* Caleulated simulating plasma by conducting toroid

5 em diameter.
1z

i

0 1
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(a) Berew pinch
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(b) Reverse field pinch .
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