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This is the supplement to the data on trapping and re—emission of
energetic hydrogen isotopes and helium in materials (JAERT-M 82-118).
It contains 32 data up to end of 1982, dividing it into following 6
sections: 1) Dose Dependence, 2) Target Material Dependence, 3) Target
Temperature Dependence, 4) Incident Energy Dependence, 5) Damage

Effects and 6) Ion—-Induced Release,
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1. Introduction

Data on trapping and re—emission of hydrogen isotopes and helium
are needed for controlled fusion research. Re-emission refers to the
emission of gas from target is being bombarded by the projectile ioms;
the re-emission rate is generally measured by the rise inm partial
pressure of the projectile species as monitored in the vessel which
contains target. And, trapping refers to the fraction of the incident
flux which is retained in the target; this is gemerally determined by a
direct measure of the retained projectile density. The experimental
data as a function of fluence is typically given as the re-emission
rate{R), expressed as a fraction of the incident flux(J;), or as
trapping coefficient(n), where n = 1 -R, or as total retention(n), where
n =jn(Ji)dJi.

A survey has been made of the literatures upto end of 1982, by
dividing it into following 6 sections: 1) Dose Dependence, 2} Target
Material Dependence, 3) Target Temperature Dependence, 4) Incident
Energy Dependence, 5) Damage Effects and 6) Ion-Induced Release.

The experimental data compiled in the present report are stored in
the AMSTOR system of JAERT, and further addition of new data is in
progress. The references for each experimental data are shown in the
figures, and all the literatures concerning trapping and re-emission of
hydrogen isotopes and helium are listed chronologically and alphabetical-
iy in each year at the end of the report. .

The authors are grate ful to Dr., T. Shirai for his coocperation on

the AMSTOR system.
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2. Data
2.1 Dose Dependence

Retention studies in Be, Ni, Mo and Ta exposed to energetic
deuteron are shown in Figs. 1, 2, 3, 4 and 5. The rate of re—emission
in Ni and Ta are shown in Figs. 6 and 7. 1In these figures, the both

quantities are plotted as a function of incident fluences.
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Fig. 1 Amount of deuterium trapped in surface layer of Be as a

function of primary ion fluence. (ref. 46)
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Fig. 2 Comparison of results for deuterium trapped in N1 from
re-emission during bombardment, and from thermal release

spectra. (ref. 4)
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Fig. 3 Retention curve for deuteron bombardment of Ni. (ref. 94)
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' Fig. 4 Retention curve for deuteron bombardment of Mo. (ref. 94)
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Fig. 5 Retention curve for deuteron bombardment of Ta. {ref. 94)
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'Fig. 6 Re-emission rate for Ni bombarded with 10 keV D", (ref. 63)
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Fig. 7 Re-emission rate for Ta bombarded with 10 keV D+. (ref. 63)
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2.2 Target Material Dependence

The rate of re—emission from various stainless steels and low-Z

materials are shown in Figs. 8 and 9 as a function of incident fluence,

respectively.
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2.3 Target Temperature Dependence

Temperature dependence of re-emission rate during hydrogen bombard-
ment have been measured on several materials such as carbon (Figs. 10
and 11), stainless steel (Fig. 12), Ni (Fig. 13), Mo (Fig. 14}, SiC
(Fig. 15), TiC (Fig. 16) and Ti0: (Fig. 17). Trapping coefficient for
Ti and Nb at various temperature are shown .in Figs. 18 and 19,
respectively. Temperature dependence of retention curve in stainless

steel is exhibited in Fig. 20.
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Fig. 10 Re-emission rate of Hp from pyrocarbon during 20 keV H
bombardment, at different target temperatures. Dose rate is

4,2%x10'%/cm®.sec. (ref. 20).
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Fig. 11 Deuterium re-emission rate for carbon as a function of
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incident D= fluence for various temperatures. (ref. 21)
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' Fig. 12 Hydrogen re-emission rate from mechanically polished 316

. . + . . .
stainless steel during 20 keV H implantation as a function

of fluence at three implantation temperatures. (ref. 27)
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Fig. 13 Re—emission rate of deuterium from Ni during 20 keV D

implantation. (ref. 81)
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Fig. 15 Deuterium re-emission rate for SiC as a function of incident
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(ref. 91)
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Fig. 19 Trapping coefficient as a function of time for a Nb target
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beam is assumed to be backscattered. (ref. 29)
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2.4 Incident Energy Dependence

Incident energy dependence of re-emission rate during hydrogen
bombardment have been measured on several materials such as stainless
steel (Figs. 21, 22 and 23), carbon (Fig. 24y, alumina (Fig. 25) and

TiC (Fig. 26). Retention curves for different projectile energies were

measured in carbon (Fig. 27) and Si (Fig. 28).
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'Fig. 21 Re-emission rate of deuterium from stainless steel bombarded
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by D ions of various energies; the target temperature 1s

300 K. (ref. 72)
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(ref. 72)
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Fig. 23 Re-emission rate of D, from 304 stainless steel targets during

bombardment by deuterons of various energies. {(ref. 33)
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Fig. 24 Re-emission rate of deuterium during implantation in carbon

for different energy. (ref. 51}
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Fig. 26 Beam re—emission from titanium carbide as a function of

deuteron fluence; the target temperature is 300 K.

(ref. 91)
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technique. (ref. 51)
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measured with the nuclear reaction technique. (ref. 54)



JAERI-M 84—1093

2.5 Damage Effects

Damage effects on retention curve was measured in carbon for dif-

ferent incident energies as shown in Fig. 29,
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2.6 lon-Induced Release

Ion-induced release or isotope exchange measurements were conducted
in 316 stainless steel (Fig. 30) and Pd (Fig. 31) at low temperature

and TiC at room temperature (Fig. 32}.
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