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Table1 HT-7 typical engineering and physics operation

parameters

K242 Major radius /m 1.22
/NEEE Minor radius /m 0.27
LB FAEE Plasma temperature /keV 1.00
LB TR Plasma density /m> 1.00x10"
AR FHER Average energy of fusion 045

neutrons /MeV
WA P80 Typical neutron yield /s™ 8.08x10°
WA Bk Typical discharge time /s~ 1.00—5.00
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Table 2 Main parameters and electronic settings of the neutron detectors
typ ion/mm ctive length/mm (cpse-lecmes™) Operation voltage /s
*He HHE Counter $50x410 300 133 1350 10
BF; 11 %% Counter  ©50x348 255 25 1700 10

2 PFEERKEAERRE

AT RSP FEREKY S | EHLh, %

1(a), WEZERE 2, HHHEEEA—KEE
hE—EREVEEN (R FRIE) MERBHT
EE, NESATUES, FTERERNCSRE

B A BT 7K J5 BB
Bikpr &F Rk 30 Eamdiys, skt

HARFEAE . FMAE (N1-N7) fjy i LA

L R B IR, KRR S =4REITE
R EBMYE,

®3 PFEBUERAMMMNIREESH

Table 3 Main discharge parameters during neutron flux position scanning
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Fig.1 Spatial distribution of the neutron flux position
scanning
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Fig.2 Neutron flux distribution along horizontal direction on
the mid-plane

3 RAFEENEENERRE

F#E, ITHIIEE NN MNP FEESA,
43y BIZERK IR IR 3 (LHW ) In#kaRE T, #
FTEREF R EMAEAR, BERBRAFRE 3,
HiRAE (N1-N4 f1 N5-N11) FimELE 1),
SLRMESE LA 3,

MEZRER: FEEHE ML, PFEREE
B mab sk, mETFRMS IR TFREEE, X
MERGRETBESREE—FH,


http://www.cqvip.com

£ 000 http://www.cqvip.com|

748 ¥ AR $29%
(a) Above the mid-plane -
650 ) £ 120
! - Time: 0.3—0.7 s £ /
. 600 1 . 3% 80 p
3 53 /
S 550 goAr
= E 0 I 1 i 1
2 500 ¢ . 0.2 04 0.6 038 1.0
o=
S 450 T T T T
£ w2 ]
2 400 . ZE '
350 ¢ 52 tr / Central ling-averaged electron density 1
- -~ .. ! { 1 L
300 A e 0 02 04 06 08 10
0 10 20 30 40 50 60 70 5 200 T T LI SO
Distance from the mid-plane / cm é - :
= <100
1800 (b) Below the mid-plane o0 ) | L L
600 L * Time: 0.3—1.1's 0 0.2 04 0.6 0.8 10
g3 t . % 60 . . v T —
S a0 b ¢ * " = 40 :_gggi?;?},ggfvu - =Outside of vacuum 3
2 ‘ 53 E _ vessel
< 1200 s ° ES20f - _ ]
""?' Z " L { - =
5 b4 0
3 1000 | i 0 0.2 04 0.6 8 1.0
. i Discharge time / s
800 e & @
L
goo L e H4 HZ = OSMIRESZSMIBSFREEXT
0 20 40 60 80 100 120 140 (J85 60794 )

Distance from the mid-plane / cm

H3 STEREERTE LM

Fig.3 Neutron flux distribution along vertical direction
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Fig.d4 Neutron flux comparison between outside of vacuum
vessel and outside of vacuum vessel window (Shot No 60794)

-
T | AR I B R
g 00w N
3% wt
B~ 20}
—rl/l—3 1
e
0 2 4 6 8 10 12 14 16
10 ——7———7——T71—T1— T T T
=g 08 . Central line-averaged electron density
=, 0.6 .
52 0.4
azZ o2

||||||||

LHW power
/ kW
RS
_ ] '

Quiside of vacuum
vessel window_
utside of the iron-corc transform q

P T A gty

2 4 6 8 10 12 14 16
Discharge time / s

H5 THEJRKSMISESZHOIMIKN P FEEX T
(485 76303)
Fig.5 Neutron flux comparison between outside of the
iron-core transformer and outside of vacuum vessel window
(Shot No 76303)
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Experimental study of neutron flux distribution on HT-7 superconducting tokamak

CHEN Juequan ZHU Yubao FU Yanzhang ZHONG Guogiang
(Institute of Plasma Physics, the Chinese Academy of Sciences, Hefei 230031)

Abstract Measurements of the neutron flux distribution have been performed and presented in this paper. Two

kinds of neutron detector system based on high gamma-resistant BF; and 3He proportional counters, associated

electronics and data acquisition system were used in the experiments. In HT-7 2005 spring campaign, the neutron

fluxes of different horizontal and vertical positions outside the vacuum vessel were measured and analyzed in detail

under the same discharge conditions. The influences of the existence of the vacuum vessel and the iron-core

transformer were studied. The consistency between the measurement and the three-dimensional numerical

calculations has been proved.
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