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ABSTRACT The distribution of H. spectral lineshape has been derived frbm the surface

of limuter in HT-6M torkamak. with Optical System Multichannel Analysis. The energy dis-
tribution of hydrogen atoms has heen directly derived from the distribution of H, lineshape,
Main molecular processes at plasma edge have been discussed. Plasma ion temperature has
been obtained from fitting remote wing of the distribution of H, lineshape with Gaussian func-

tion.
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Fig. 1 Experiment arrangement Fig. 2 Dustribution of H, specrral lineshape
A1 ERLH fa) OH discharge (b)TDC discharge

M2 H.ifR®ms

=1.5X10%m/s, K4 THE THEBEERE So,= (e =1X 107 em’/s, F AR/ EA or=av/

o, 6. 7X10 i EAFEEAER AS (n(a)og) =1 dem.nta)=10"m T . A K E 5

FEHAGBRYRE lom. EHFREAESTERSEBEANERE. REEE2HF LHWT
FFIEM . BB E HT-fM BB AN EH ARREFTENF TERED

e+ Hy(x) = H(ls) + H* {28} 4y

e+ H,x)>H; +H* (3)

WREBEEHFTHERKE, PESTEHAURLAAMES TS HE2TER. 8—1
FFEMEAS, EXIRY, PHEAFRTREIEE 0~1.4eV 2, BEE 0.3V, BEMR
FrEMBIRT. EFHMA 15.3eVER. CIREEFTHEEERE. I —SBP=AENPHE
SRFHER. KB TH HEKIMES, —RIA Dy, HH B v=0~8 B SHHBEHBA v H
SFRH\FHO, B FHEHPHERFETREESONREEE 4. 3cVEAR, B THAESR
¥ 25eV,

3Lt HENERS T L RER T HEMSES, — MR ERRRNSD
BTE 0.3V, H—A W 3V &k, E>7eVE, BESTEW FEINE, WF AL 83 5
HERE, TUMEHT-sM ERARANAETLRNEESTERRE,

et + H,(z)— H{ls) + H"(2s5) (6

e+ H,tx) = H(s) + H(1s) (7
GRMEESTHERBL. L 0.3V HERET. (DAREITER. PEHNTHER
FHETE 2~6.5eV 2. METE 3V, ERIBRPHEFHAEEN 10.5V,

HEERE=ZITHTHBIEFREAHER, LEFTHT M BX BB FEER
10eV Bif, BRB Bt R FRHERE 15~25eV Z [,

BRI R FIEE R R R AT . TLIE . BRSBTS F(EYE 10~ 20eV [
AHEEE B, ARHEREENEHETEAN. EITHHESR0 3V BB 55X
e, TEHEEB AR 0.3eVAREER, EWEATEREEAFABFTREAREZENE
EH4TEE. uFRTEFEEI. S0 TERRERTFHANGERE.

3.2 EZENE



http://www.cqvip.com

415 B O X 5 m T ¥ 9%

H.o#EZEXR EEN=2ARTEHENEE, ALEoHh e HmE e mg,
MRHEEETEHIAEF RIS FERTEAMNEIRETEN M H, B2, 253w FE 2
MERSHRREENTEANLES. BeAA - HHANcE. SEXEThfFxERR
FEIEFHE.

HT—6M T FER#H R EHEB FHRE T.-C100eV, 21 10%em ™, AR FHHHE
(api =5 o 10 fom /s . R AR THRE CHE v, 2>2 - 10%cm/s , B & W o= {61 /v, =2. 5
A0 e, BT U E P H AR THES AR E A=1/200=40cm, FHHRFE T 0 Z 5T
HAETHRBRRK-—HoRAZERTEPC. ER TREN 100~600eV BN, FHHAET
MERERAMATHEHISEAE, REXES TREXT 100V, 8 THEREES TR
B EBEAENLTFHERRE. G midil R A% T4 0K, dHERT
BEXRILERTHTEHILE, AEEE - THERTE IR T X RER L SEE
FHETHEEY, SBL2THEARFRMMH EEEER H S8 WREE, TR0
RFAEBDSPHRE, FREZHEHLVUHEAE. Ltz 58HK86. ER20LE
4, REMBKBEERN X ZMBENZEL, RALNGERER. SRS ETSE A2 =0.

85nm, B T,=1. 7.~ 10774208/, A AR T2, BHEFTEEN 170V, SFHTHE TE:

B HEE TR E 200V BFRMR, BEANT 20U, BR -BPIRERHUSESEMA
AR, ATEAHRFERHANRE, TUSHA, MEARTHEKES, -4
Wa—K, BERELANEM, SEBNITHEFEEEEHY K, G558 — €00,
A JURHERF R, XM A AN AR,

1.6

1.2F—— fit

08

4
04 - f :s_,

JAE)

count/ 1

12
0.8
04

|- w=-e residuals

[

d
f

t

LN

6554

655 % 655.4

Ainm

656.9

Fig. 3 The energy distribution of hydrogen atoms Fig.4 The remote simulation of H, lineshape
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MEASUREMENT OF DISTRIBUTION OF H. SPECTRAL LINESHAPE
IN THE FRONT OF THE LIMITER IN HT—6M TOKAMAK

Xu Wei, Wan Baonian. L1 Jiangang. Fang Zishen. and Xie Jikang
Institute of Plasma Physics, Academica Streca. P.Q. Box 1126.Hefer 230031

For a better understanding of the main molecular processes at plasma edge. it is quite necessary to know
energy distribution of hydrogen atoms. which can be derived from H. lineshape that is predominantly deter-
mined by Doppler effect. On HT-6M Tokamak H. lineshape has been obtained from the ohservatian of parti-
cle recycling at the surface of stainless steel limiter. with Optical System Multichannel Analysis. And energy
distribution of hydrogen atoms has been given during OH and TDC dischatge respectively. Energy spectra
shows a strong peak at 0. 3e’V during two cases, so-called “slow™atom is formed. which is produced by disso-
ciative excitation. Energy spectra has also a marked additional peak at 4. 0e'V for OH discharge. and at 3, 0eV
for TDC discharge . which are produced by following two breakup reactions (3) and (7). Both reactions give
rise to sg-called “fast"atoms. No significant amount of atoms with energy greater than 7eV is found during
TDC. But during OH, energy distribution 1s great between 5~ 20eV. This stems from reflecting particle with
high energy. which is accelerated by the sheath potential before reflected. With a velocity above 20km/s.,
free path of reflect hydrogen is more than 40cm. Some hydrogen atoms can obtain the energy equal to plasma
ion temperatute by charge-exchange. H. line which radiated by these hydrogen atoms forms remote wing of
H, lineshape. The retnote wing of H. lineshape has been fitted with Gaussian function and plasma on temper-

ature has been derived from Doppler broadening.
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