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Abstract

One requirement for high current ion sources for use in further heating of fusion plasma is the production

of ion beams with high proton fractions.

In this paper, ion species in a hydrogen plasma are calculated systematically as a function of plasma
parameters, i. €. electron density, electron temperature, pressure of hydrogen gas and plasma volume. Fur-
thermore, in the present analysis, the recombination factor for hydrogen atoms at the wall surface of vac-

uum vessel is treated as another plasma parameter.

Results have been obtained for the case of bucket type ion source and compared with published experi-
mental data. The most remarkable point is that ion species ratio depends strongly on the recombination
factor, and the proton ratio increases with decreasing the recombination factor.
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Fig. 1 Schematic diagram of neutral beam injector.
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Fig. 2 The ionization and dissociation rates aver-
aged with a Maxwellian velocity distribution
{ov) vs the electron temperature T. for the
processes used in the present analysis.
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Fig. 3 Ion-species ratio and confinement time of the proton z as a function of electron

density: (a) Case-I, (b) Case-II.

BHS 5 A<THAZ LITBAEALTNWS. Fig. 2 5
bhsEHc, T.OLERILED a; BI W a3 BKE
(2D oRlEEICKS H OMARBHEILS.

Lo L, £hil kit a, O KiIcK 5 Hf DOHRHSEE
ELisy, EHPHICRT. oLFELET S0 B
THEDEEZONS.

T. D ERILONT = BAJFIKCHI LTS, ¢h
BT BELBEEA 4 EHEENKELEY, 4
AV DBENDBRIBHKRTE1-DTH5.

Case-1 itHBWWT, T.=4~5eV fHEIKEBT B &,
7=001 T8> TIIUHTH! #tH, Hf 2832 T
FBIMLERDZZ LB,

3.3 FAabrEEHRE
Fig. 5 it 4 4 vEBHRE EAKBTAELOBRER

Vol. 34 No. 1 (1983)

4. Case-1, Case-11 & &iT, p O¥RiIc>HhT H}
BLU e BEATAIBACH B, —F, v WHELR
28, Hf 3K&<%5.

Case-1 ITHB T, p=5x10~*Torr {1:iEIcEHT 3
&, r=001 TR - TR ULHT Hf MRS 1AL
LIXB L b.

3.4 FAbrEEBRBER

Fig. 6 it4 4 Bl E V/4A LOBBRAERT.
V/IABKEL R BIH-T, Hf 283845 &hh
5. T, 2(1)RTHMBT L LEERTHIL, V/A4
BRKELWBZEZI H OBLAHBRBLE B &I
RIEL T35, #£-T, H OERBEREL LS
WiILFe bR ENE. —F, v i3 V/A kLT
BAYTH2EAERLTNEH, CORIKBELTIRS ¥



NBI AAAkZA A vEO T e b v | (143) 143
(a)
T a2 (ems -
«5x I ot N
T A ek E r
revo r+0.01
8
o
fool- i i
z
g
[} 0
00 o
I f wAsttemt ‘f“" B
o i T
reo
g El
E 1w
% sol- L L
5 N
= Doy
T e -
L
7 T P N N

o s ") 1§ ] s

Fig.
(a) Case-1, (b) Case-II.

CRBMRIZWV. 223%, Case-11 OBPEDOFEIERED
RO ZR LTI 5.

LTAT, V/A=2 thEiKEBT AL, =001 it
BoTRUDTH OMBEMRE 1L L1832 &hb
5.

3.5 RBEOLE

EHB # 4 # Y HOEBRTIZ, F—HBELHT ()
B, n, T, pEMITIRAUM) TH7 v b vk
CEAL, BEXFBETHS 7o b v ELBEHIBE
TR0 U Licb e 2 BEMRM I Iz, 2LT, &
Tt YD T 7 X< ERITE, KETRADEADE
BABIUEDLSOKI &S THOK T—BEAHE (R 5
MCHET D0 ELEBRMCEDLS ShzD.

—H, 3.1~3.4iT/R L7 Case-1 Ofifick 3 &,
n,=1x10"cm=>, T,~5eV, p=5x10~*Torr, V/A
=2cm LI NRF A —2—DHEEHSII S0 v
HBOBE NI RRBBROYE v 2 ZR LTI
BohiZnZ &Mbhs. r=1 TEF o b HiZ20
BHETHYOBEORBHO 7o b v HEELE-TWH
5.1 ORI 1 ~0. 10WEATIIHR BN S, 0.14
TTHELLS., ZLT, P& H BH 16L&

4 Ton-species ratio and confinement time = as a function of electron temperature:

WABEED y 130.01icd 8D, fOHED THNLS
NTOBHEO0. 1KY BEIC/DEIREENR TS, 7
DEENILSTECELEERTHE v b v OS5 X
BB ONIHEORR ER, HBMITIZS T b

LTha"., Pk, COHEEBIIERERLE
WEICR e, FRERNICLICBBELTVWE G
DEES.

Case-11 DFHHEIZ, KBHAI A L EHOBEIcHIGL
T 5. bucket B4 4 YIHTF o b v HHS85%~90
BB EDBENHHHY, r=01 DBED HE
BREES—HLTLE®,

3.6 HEEFIICONTO®RE

H{ OoM#aRE: LT, Tl (V) Hi+e—H,
+H,, (VI) H} +e—~H{+2H,+e D2 D DBBAEZ
T3P, —J, (VD) & (V) 2% LB, HE
+e—HI+H;+e NEZ SN TS b H 51019,
EESI, TOBBEROTHBAERICIT - 2089,
A4 EBHRED 757X <85 2 — 2 — e 25
HRCCIWRLEEREZE-H LT 3.
AHROELHMND 1 D3, BOEMMS b v i
WESKBTILORNTHS. TR, y D%

WOARFTERAERSE



144 (1449) B - RAER - K B - BILEE)
(@)
00— — —
V/A® 2 (cm) o2 .
(raf  Nesixi0"(cnrd) E - 3 1
Tex5(eV) E i 3
L 4 | 4 ]
| r=1.0 1 i re0.1 ]
—,:IO' — e
%) - B 5 3 3
w 1 b 3
] b I o ] 1
& sor- ] . 1 :
w P -
-z } 4 | ] ]
e
L —io’ L . 4
PREPEE SR B S S SR | PR B S 1 FE— S S R S
0
0 5 10 0 5 10 (x16% E 10
P (Torr)
(b)
00— VIA= 4 (em) [ _\_H‘\
Ne = Sx 107 (cmi3) -ho! H % B
()t Te=5{eV ) 3 3 3
L 3 L reot 7 ¥:0.01 1
P \ 4 .
" EE ! \ E \ e
= E ~ \_ T ] . T 3
S < e . '\_. : \4\ :
5 ] ~ ] o ]
z F J | §
2
L 4ot | 3 E
I My ooz I ] ]
L ] I R -] W ]
T T o /_’ _____ L1 JEp—
J i B | O s ST 0 Earad 4 - |
° 5 0 ¢ 10 (x 16™) 5 10
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