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ABSTRACT

This study accurately measured the half-life of the '"Re radioactive isotope using the 100 MeV proton and
high-purity HPGe gamma ray measurement system generated from a high-energy proton linear accelerator at the
Korea Atomic Energy Research Institute. The result obtained is 19.64 + 0.26 min. Compared with the past results
of the half-life of the '"Re radioisotope known to date, the results of B. Harmatz published in 1960 and B. J.
Meijer published in 1975 measured the median value higher than the results obtained in this study. In the case
of K. J. Hofstetter, published in 1966, a very large error is also characteristic. This result showed a tendency that
the center value was very consistent with the result of this study. The results of Coral M. Baglin's 19.5 min
published in 2009 are very consistent with the error range. The obtained measured result was compared with the
result of ENSDF (Evaluated Nuclear Structure Data File). Through this study, more reliable values were measured
for the results of the half-life of the '"Re, which was previously incorrect, and the validity of the recently

published results of Coral M. Baglin was confirmed.
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Fig. 1. The previous measurement of the half-life for
Re isotope sample.
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Fig. 2. The decay scheme of "Re isotope for main

gamma-rays.

Table 1. Specifications of the sample for "W

Sample Natyy
Chemical form Metal
8w (0.120)
82w (26.498)

Bw (14314
B4 (30.642)
185w (28.426)

Chemical purity (%)

Size (mm?2) 10.0 x 10.0
Thickness (mm) 0.1
7 F 2ol AxE PReo ¥HV]E 195% 0%
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Table 2. Specifications of the proton beam condition
parameters in the present measurement

Proton beam energy (MeV) 100
Average current (mA) 0.1
Repetition rate (Hz) 1
Beam size (mm dia) 300

proton number 1.89 x 10"

Fg 29
BEAL w38 Fol7] gske] Tl A7
STk B el SAA AR iR 4L
EF49(YCs, PNa, “Co, PBa, *Mn)E S

s A B

Table 3. Specifications of the HPGe detector system

Unit Characteristic

Size (mm dia x mm) 47.5 x 46
Applied voltage (Volt) -3,500
Energy resolution (keV) 1.8 at 1.333 MeV
Relative efficiency (%) 15
Thickness of lead (cm) 10
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Fig. 3. Gamm-ray measurement spectrometer system
(HPGe detector) of gamma-ray from the "Re sample.
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Fig. 4. Gamma-ray energy spectrum from the "Re
sample.

Table 4. List of gamma-rays from excited PRe

Energy Level (keV) Energy(keV) %
308.97 — 119.91 189.05 7.5
720.19 — 430.22 289.97 26.9

30897 — 0 308.97 33
720.19 — 318.37 401.82 7.2
720.19 — 304.78 415.41 10.6

43022 — 0 430.22 28

47734 — 0 477.34 9.2
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Table 5. List of average decay and elapsed time

Average decay time(sec) Elapsed time(sec)

1 393 39.3

2 343 697.3

3 322 1154.2
4 30.5 1673.5
5 39.5 2095.5
6 28.7 2496.7
7 28.2 2905.2
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Fig. 5. The attenuation of radioactivity over time for
the 'Re sample is exponentially expressed.
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Fig. 6. The previous measurement and the present

measurement of the half-life for '"’Re isotope sample.

Table 6. Half-life of the present measurement and
previous measurement

Half-life(min) Authors Year
1 19.64 £ 0.26 Present 2020
2 195+ 0.1 Coral M. Baglin* 2008
3 20 B. J. Meijer et. al. 1975
4 197 £ 05 K. J. Hofstetter et. al. 1966
5 ~ 20 B. Harmatz et. al. 1960
* is ENSDF(Evaluated Nuclear Structure Data File)*
V., CONCLUSION
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