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summary

A single-cusp type hydrogen ion source has been designed and
fabricated. In order to increase the efficiency of the plasma production,
a single-cusp type magnet circuit and an eleétrostatic reflector were
installed. The Poission Group Code was used to predict the distribution
of magnetic field in the plasma chamber. In order to design the
accel.-decel. extraction part for forming the ion beam with low
emmitance and high current density, EGUN code was used. The results
of calculation show that the configuration of plasma electrode strongly
affects the beam quality and the deceleration electrode only functions
the repression of the electron stream. When the plasma-accel potential
is -20kV and an accel.-decel. potential is 1kV, the calculated extraction
current, normalized emittance and perveance are 20.6mA, 1.28%107 m -
rad and 7.87x10°A - V¥ respectively. This study on the
improvement of beam quality and the achievement of high ion beam
current will contribute to the analysis of fusion plasma and the

research on the surface physics.
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Table 1. Reactions of hydrogen

No. uh-3- A A A o A o <ov >
(D Hz*e—*H1+H1+e+'ZeV 8.8eV gg 0 AL
(N Hy+e—H +H +e+ 11leV 11.8eV 2 1
(2) H +e— H' +2 135eV o 0.4 A2)
(3) Hy + e — Hy + 2e 15.6eV 79,4 A(3)
4) Hy +e — Hi + Hi' + 2e 18.0eV
W] Hy +e— H + Hi' + 2 + 10eV 28.0eV o -t a@
4| Hy + e = Hi + Hi' + 3e + 10eV 46.0eV
: H,' (slow) + Hz(slow) —
(5 , 0 +  + A
) Hy + H; + 1.7eV 2 3 ®)
) Hs' (fast) + Ha(slow) — .
H,'(fast) + Ha(slow) + Ha(slow)
H, (fast) + Ha(slow) —
(N R *
H," + Hi + Ha(slow)
H, (fast) + Ha(slow) —
(8) . *
L Ho(fast) + Hz (slow)

«Fol AFHE WAL lkeVolFAA gojdrt.
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J = AT%exp (~£5) (13)

J:3EAFYE [A/m7] T:Z2A89es [K]
o 45 (V] k : 22934 [eV/K]

A 9EAF [A/m*-K%

A714 BEASF A B34 we P F5Ad 4F AFY A
ZAT AF+#S Table 29 A2 A,

oj2 oA olfHE ST W 2N & HEAFIEE 7HAY
A 9ol 97dd. Table 3& AFJA o &= A9 T2x9 1
o] $Z2AFLAEZE Yed Ao, & AFoME FAAET 4572
ddFY U @S FHE neldo v ¥ 2xqM BEIAFLE
Fol & 1% AREF HUAH Y= AP 0.75mme  Thoriated
Tungsteng °] &3t "AAES P+ Fig4as Zo] AAFS IS
A&7Zoz FaA A2 Zg=u P44 T4 1 €2 F9AE2 3
ANA YadAe £2494 2EFE Fo)7] 93 dHWVES EF=v44
A FYol APt Aol 35cmg! YHAEE A Iemz 108 A3t
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Table 2. Representative thermionic emission data

A4 A [ A/m*-K* ] o[ V]
Wa 70.0x 10" 455
Ta 55.0% 10° 4.25
Ni 30.0x 10° : 5.15
Cs 160.0 x 10 2.14
Pt 32.0x 10 5.65
i Cr 48.0x 10" 450
Ba on W 15 10° 1.56
- Cson W 32x10° 1.36
§ Table 3. Emission density at the normal maximum operating
i temperature of practical cathode
b
= AF 54 22 [ K] BZ2AFYE [ kA/m® ]
Tungsten 2500 3
Tantalum 2400 8
Rhenium 2400 05
ThO2 on W or Ir 1900 10
LaBs Bulk 1900 50
Thoriated-Tungsten 1900 10
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@ otawA

B A7 o]gd HAFHE AAFEY FAolmg o HIH= ¥A
9] Fig.5914 non-thermalol2} A s Fdr}. Table 42 non-thermal
ojawAe] ZetzoivlHEL HeFa Y o]E &Sl oJ2UAA &
THE —%—e}zv}ﬁ}a}“lﬁﬂl Hgside AL ¢+ Ad. AL 9
zujgws @u Ed=egHarizt Feh 2AF2Fol2 e AFFy
thermalo} 24 92 Zg=vpAdx7t %o} °l%“&%ﬂ§l it BE3A Hol
AAEs} F& Z, H4Zo & W FA&I] oHA do. o2AAFE
g0l X YA AR ol g5d Figd AP 4A, AZsHA.

Table 4. Plasma parameter of non-thermal arc (low intensity)

Plasma parameter Non-thermal arc
Electron density, ne [electron/m] 10%<n.<10*
Gas pressure, p [Pa] 0.1<p<10
“Electron temperature, Te [eV] 0.2<Te<2.0
Gas temperature, T [eV] 0.025<Tg<0.5
Arc current, I [A] 1<1<50
Typical cathode emission Thermionic
Luminous intensity Bright
Transparency Transparent
Ionization fraction Indeterminate
Radiation output Indeterminate
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(a) Rectangular coordinate

(b} Cylindrical coordinate

Fig. 11. Two dimensional calculation model
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