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Figure 1 (Cocor online) Principle of digital delay-line-shaping (DLS) algorithm.

1238



R PR it RICH

20134F F43% FE 10

IR R S5 FE R R ()R AR 7 /N e P 5
Wi, AR nay B SR AT B RE R TR ()7
Ay Bl 3 T SRR ) B A 80 K i 2B (ki) Y CFD 4%
TEYR R INRGIRE, AT 1 o 285 30 SV PR

U BIEE S TR AR

KRN MT 5 VE A — Rl £ B g v AT N )2 1
Kot ko B 55, AT IROR R T AR R R 4 BT O vk
F T M N FH F A7 ML SR A b BRI B 1Yy R
b330 AN D VIR S IR SR B A ] 2 TR, R R
AR Ty A5 T (B 2@) AR 7345 5 (B 2(b) I 55—
FERES AR 2(c)), O 16 22 0 ) LUK 5 -
15 5 My A5 5 43 TF. AR AR B0 40 43 B B A A 5 1 5
T, O AR 5 R B R AR R Ry A
5 W A R P 3 R

22 2HFURERRTHFENHAR
FATWFIT S T R+ BC501A(D5"%2"). EJ301
(@27 2" )R I FRAR AT B AR (P40 mmx25 mm)FRM
a0 =M A AL R A g A, B TR A
Ak RE n/yEL AR AR BT NIM L2 R G40, b
WAL T T Agilent UI065A i3 KK CAEN
DT5751 iR R P i kIR 48, Tk
TRT IR N IE(DLS) . M0 BT (MA) . HLf7 L8R

2.1.2

(CCM). LW E(ZCM). K% LL(ROSF). £ ]
J5E /N7 e (MWL) RS 1) 3074k n/y BRI FR 17,
ARG HOR LR AL G AL %11 50100 kHz
TR 1 MHz BLE, 7E4E R D e A b
TR BoR T AR A

Ry ZIE

FH A7 B DA A v 7 1 S S 26 A 4 ok v v
T R AR R A AR RIS T T TR
N bR B R a5 R, A I R S () Ry S
S 20| 5 S ST 28 06T 1 v R G 1R e . R 5
e BT I AN )y 20 B R SR A T BRI s R T e )
RN A 8! R i1 1B DU ST el SR DN R A s
ANAEZR P R T T M N R L. FEIR AT AT HLIA
oA AR RS v B A AR O VR T SR A L
,fE};ﬁ GOCO, 22Na, 137CS, 54Mn %D 152Eu ﬁi%mﬂ%%
GRESP # AP RG-S A 45 A og e T 1.1
MeV #| 17.6 MeV {14 1A B Bl 1y 20 R 15K
1] 1001, A@)F s TAEA EI301 AR 2830
B 2Na MK S GRESP #1545 B
Le#.

2.2.1

222 RGP FRE
ST ek 6 5 5 R B8 £ O - W S R

20

14 —e— y-Tay —e— y-ray
1.2 Neutron 15|~ Neutron
1.0 -
- El
R S 10
% 0.6} 4 %
< 04:], < 5
0.2
ookt @ 0 (b)
-0 50 100 150 200 250 0 10 20 30 40 50 60
Time (ns) Time (ns)
39.0
38.5; > Neutron
w |
£
~ 38.0f
E + y-ray
37.5¢
[ c
370 @
34.0 345 350 355 36.0
m, (ns)

2 (MEREFE) EREE P TR FIYESHED FTIMAKHN
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Study of advanced neutron emission spectrometry diagnostics
for tokamak fusion experiments
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The research progress of fusion neutron emission spectrometers in the EAST and HL-2A takamaks is reviewed.
Considering the requirements for plasma physics research and neutron diagnostic development for the ITER device,
two digital liquid scitillation spectrometers and a stilbene crystal spectrometer were set up for the discharges with the
low neutron yield (10°-10"" s™') on EAST and HL-2A. We present some neutron spectrometry diagnostic results,
such as the time traces of fusion neutron count rates during the EAST discharges, the evaluation of the heating effect
in HL-2A neutral beam injection experiments and the neutron diagnostics of sawtooth instability in EAST plasmas.
The ion temperature diagnostics of the core plasma were made by using the stilbene neutron spectrometer and the
liquid scintillation neutron spectrometer in EAST, and the ion temperature measurement with the neutron emission
spectrometer for the plasma with low temperature, which was less than 1 keV, was sfor the first time. A double ring
neutron time-of-flight array spectrometer was designed and constructed on EAST for the fast ion physics and
tokamak auxiliary heating research.

neutron spectrometer, plasma diagnostic, fusion, tokamak
PACS: 52.70.-m, 52.55.Fa, 29.30.Hs
doi: 10.1360/132013-365



