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Analyses of titanium films containing deuterium/tritium by
EPBS method and comparison with PVT method
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(1. Key Laboratory of Radiation Physics and Technology of Ministry of Education, Institute of
Nuclear Science and Technology, Sichuan University, Chengdu 610064, China;
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Abstract; Enhanced proton backscattering spectrometry (EPBS) method was utilized in this paper for
tritium/deuterium analysis in titanium film, and the results of tritium obtained by EPBS method were
compared with PVT method. The substrate of Ti films used in our experiment was thick Mo slab, the
experimental spectrum of Mo at low energy region cannot be fitted well, which may lead to inaccurate
results. Therefore, a TiH, g film with thick Mo substrate was used to remove the influence of Mo back-
ground yield in experimental spectra. After subtracting the Mo background yield in experimental spec-
tra, we can fit well the tritium and deuterium spectra directly, which could make more accurate results.
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Tab.1 Sample information. The sample thickness
measured by EPBS is denoted as Ti-EPBS and the
ratio H to Ti in sample 24 # is 1. 81

S T E R E R

gj;j % T/GBq  T/Ti mff’ Eﬂg

18# 4.51 4.63 102.33 1.11 1.81 20170504
19# 4.71 4.52  104.56 1.08 1.81 20170504
20 4. 54 4. 58 99. 57 1.07 1.81 20170504
214 4. 50 4.54 157.61 1.71 — 20170504
22% 454 466 158.88 171 — 20170504
23# 4. 49 4.41  159.08 1.73 — 20170504
24 # 4. 60 4. 44 — — — 20170504
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Fig. 1 Simulation spectra of TiT and TiH samples with
thick Mo substrates: (A) the total simulation
spectra of the two samples; (B) the Mo simula-
tion spectra of the two samples
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Fig. 2 Simulation results of sample 21 # : (A) the orig-
inal experimental spectrum of sample 21 # and
simulation result; (B) the experimental spectrum
of sample 21 # after subtracting Mo background
yield and simulation result
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Fig. 3 Tritium depth profiles in samples 21
#, 22% and 23 # obtained by EPBS
method
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Fig. 5 Simulation results of sample 18 # : (A) the

original experimental spectrum of sample 18
# and simulation result; (B) the experi-
mental spectrum of sample 18 # after sub-
tracting Mo background yield and simulation
result
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Fig. 6 Tritium and deuterium depth profiles in samples

18#, 194 and 20% obtained by EPBS method
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Tab.2 Total tritium contents obtained by EPBS method

and PVT method

o i & i /GBq
PVT EPBS
18% 102. 33 96. 57
194 104. 56 94. 06
20 # 99. 57 96. 45
2148 157. 61 161. 17
224 158. 88 158. 97

23# 159. 08 153. 39
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