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Calibration of the hydrozen stom detector in the energy

ranve from 0,2 to 8,0 keV,
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One of the slmple methods for determining the intensity of s fast stom hesm
iz msasuring the flow of the secondekgry electrons. Bul there sre only fevw pese
o
surements of the secondsry smmm emission coefficient jV for metal, gas-covered
surface, hombarded by hydrogen atoms with energy up %o 10 keV. We messured Jrgar
surfacen mede of COu, CuBe, Mo, Al bombarded verpendiculary by the mcmoen%%éti@e

low intensity ( 10”19 - lﬁwlz A g

hydrogen nitom beam. The background pressure
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in the vicinity of the favzet E ( Figel ) wes sbout 10 torr and thus the sure

fece was covered with = molecular layer during the messurement.

The beam of protons with divergency

Sglﬁm was partielly converted to neulral }

N
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hydrogen by pesssge through o neutralile

ging cell %@Afill@d with oxygen snd wend } P

on to the deiecior. The charged part of R

the mized besm was deflecied by conden~

bad

sar plates K. The resolution of the de- 1i€e Llo Experimentel svrengement

; PRy s s L.y D, = the entrance epperitures
tector (X = 2,5°) was sufficient for de= 1 Te : v *

ot Hhan g9 %4 of of the detestor. U, = 20 ¥,
detection pfrédihehrBd¥ont the scaltisred T . i
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eboms in the given energy range [l]., A1l
currents were measured only with one elecirometer operating elther in "Feradasy

cup mode” or "secondary emission mode®,

The flow of secondary elecitrons I _{o) on the collector C depends on the dea=~
A3

sity of the cxygen molecules n in the neutralizing cell and may be expressed ss
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Gﬁo - proion = molecular oxygen charge transfer cross section [?,%J, 1 - agffecti~
ve length of the neutralizing cell;, K - o constant describing a secondary emission

current from fast atoms generatied in cdllisions of the primery protons with back-
{

ground molecules. The linearity of (1) was fulfiﬁéd up to pressure of oxygen sbout

1. 10“‘3

torr. The coefficient J was determined from the slope of (1).
To simplify the eslibration of neutral detectors, we have also measured direc—
‘ J;ba e
tly the ratioc < f*} where K‘ is the secondary electron emission coefficient for
{

protons impinging the metsl surface. The ratic was messured using the relation
B\ = J;Z f o~ 0o )
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where IQ§+) = the flow of the secondary electrons on the collector, when the target
P '35

is bombarded by the proton beam with intensity I e
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The accurscy of the meagurement for y and d wag better thén 25%.
> ; U : '

The results of the measuremenis - L
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of <X are shown in Pig. 2 together

T 1. 1T 117
°

with the results from [4,5], reduced

by cos U} to correspondy to normal ine - ://%<if>///i '
. e o

cidence. 0

The results of the messurements
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of gigﬂére shown in Fig. 3 togsther

with the resulits from [610 The dif=

ference between @E@"bcth%measure—
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. 01 1,0 E fkeV] 10
ments 18 not clear. %
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From 8 Fig., € and 3 we can Sse Fig.2. The dependence of g the i?eréy
| ‘ of the primery hydrogen atous. F = L4z
that in the energy range from 0,2 to { Cu tarmet = 45%), CH - [éj ( CuBe taz
[=3 H ?

8,0 keV 3 zet, U = 60°),
A) the choi%é of material of the tar=-
“..0

get has little influence on the value of the coefficient | for the given experimen-
{,

tal codditions ( gas-cover&d surface ).
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Figede The dependence of J4? on the sner=
X . o . -
& for 1% end H' impsets F =[6] { M tare
gety U = 607 ),

Beferences

Hollo Fleischmonu, R.l. Young, J.¥. NoGowsn, Phys. Reve, 159, 19, {1967}
oo Koopman, Fhys. Rev., 166, 57, (1968}

olie Stier, C.F.liarnet, Phys. Rev., 103, 8358, {1956)

[4] B.H, Pleischmenn, B.G. Tuchfield, Wuclear Fusion, B, 81, (1968)

(5] 2.8, Chambers, Phys. Rev., 133, A1202, (1364)

6l

Holie Fitzwilson, L.V, Thomas, Hev. Sci. Instr., 42, 1864, (1971}



