Interaction of low pressure hydrogen plasma with materials of
Interest for fusion : study of the negative 1on surface production
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e ey » Positive molecular ions are assumed to be dissociated at impact and energy is assumed to be
shared between fragments = only H+ or D+ are considered in calculations
H,* impact at energy E, = H* impact at energy E,/2
H," Impact atenergy E, = H* !mpact at energy E,/3
» a-CH or a-CD layers (70% C — 30% H or D) are considered
» SRIM calculations are shifted by E, to take into account neg. ion acceleration through sheath
SRIM result H," dominates (90%)
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Calculations demonstrate that low _ . yields are different packscat.tered and sputtere_d 10NS
energy ions are oversestimated . " In experiment and calculation
Sputtered ions are more collected o0
that backscattered ions. Surface
‘ SRIM results + trajectory calculation
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_ 24000 - s Vp=18V,Vs:-4OV, PB31 A
semi-conductor surfaces - _ piamond o] [N
_ _ Variation of surface state In Suoo] | M
| nten3|ty comparisons time after the first exposure to I
0.2Pa H,,100W, E =73V, H,"90% the plasma A, c w0l -
~ ' | | | 0 HOPG 0.3 Pa H,,300 W OPQ G0y '
= HOPG S E,=62V, H,'80% o _ B S P ran ra e e
> - g » Surface evolves in time due to ion ey Time (s)
e a-C/Diamond = N bombardment e
> % | i oxidised . dize » Intenisty increases to maximum and ) /\_/
2 2| @ Si cleaned then decreases — BDD s a RO
z . - > Intensity increases and saturates- > sy’ 7%
::I_: HOPG g 10000 -
B e T o terials | materials
» HOPG: Highly Oriented Pyrolitic Graphite » Oxidized materials = materials as introduced 0 100 200 T:e 5450 0 60 700
> BDD: Boron doped diamond (LIMHP) » Cleaned materials = after 10-20 mn Ar plasma, 1Pa, 100W, 200eV IDFS VS Sur'face *empel"ﬂﬂlf‘e ML
» a-C/Diamond: nc-Diamond or a-C (Institut Néel) positive ion bombardment
> Graphite: raw graphite from an electrode » Clean Ta, copper and clean stainless steel (not shown here) behaves : — L S —— Y T R
similarly to clean tungsten (very low signal) o000l Eo T | 18000 ! / g ] S (R 1
° :I:;gg: 15000 —T=34° : Zj | E%w i — 80000-— with sereen —=— PB31 after bombardment at 400° -
IDF shape comparisons P — @ o000l | = e % 1 2 .
all IDFs normalized to one g o g | T wwwwswwswewe & 600001
8 2 PaHjp, 20 W, HOPG 1 8 9000 | —;:288" 2 Pa Ho. 20 W. BDD ] ‘E | —m= HOPG after bombardment
~——HOPG | E T 3000} = T 6000| - VpriBVNe-120V | 5 o[ ./'4=::
~ 10r Eju  pgpp 3 27 03PaH,300W D=s7mm.Hg" 87 % ' D=37mmHg™ 87 % | E I I
g - 0 . CiDiamond :(E Vp=62aV,\2/S=OV - \év)ittil?;r\/e,erlf:loov 1 3000_— \g)i(tti;sgr\ie:]éfz_loov__ 20000 I/l ~m— PB31 after bombardment
g 08 u _graphite g \ D:35mm,H2+80% | ) s s e 0 et . 0 —m= HOPG after bombardment at 400° -
0.2Pa H . A S R S S [ S T S R S S SR e R A T S ST S S S T
E . 6- 100\/3,\/2 =33V, V =-40V | £ :cvooi?dize o 130 140 150 160 170 180 190 130 135 140 145 150 155 160 165 170 175 18 20 40 60 80 100 120 140 160 180
2 D:35mn:,H2+90% — :>/~ — Si oxidized Energy (eV) Energy (eV) Energy (eV)
c 04} 2
= 0 2'_ E > Yield decreases with increasing temperature - HOPG
T 7 - > Yield increases first and then decreases with increasing temperature — BDD
Q. 0mwdtd/l. . . . | PSR — T » HOPG and BDD behaves differently at high temperature
70 80 90 100 110 S0 S0 Ay 10 : : : .
Energy (eV) Energy (eV) » Sputtering decreases with temperature for HOPG while proportions of
sputtering and backscattering seem constant with temperature for BDD
» Same shape for all carbon materials > Shapes different between HOPG and Si or W
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