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ABSTRACT

The measurement of branching ratio of 'Yb radioactive isotopes from gamma-ray spectrum of
Tm(p,3n)'*"Yb reaction were performed by using a 100-MeV proton linear accelerator of the Korea
Multi-purpose Accelerator Complex (KOMAC). The '*’Yb isotope has a half-life of 17.5 minutes and decays to '**Tm.
The gamma rays generated from the '“’Yb isotope were measured using an HPGe detector gamma ray spectroscopy
system. The energy calibration of the detector and the efficiency measurement of the detector were determined using a
standard source. The gamma rays of known main energy (62.9, 106.2, 113.3, 143.5 and 176.3 keV) were measured.
On the other hand, information about the intensity of the generated gamma rays is very inaccurate. Therefore, in
this study, the decay strength of the main gamma rays was accurately measured. Overall, it was different from
the previously known results, and in particular, it was found that the intensity of the main decay gamma ray, such
as the 113.3 and 106.2 keV gamma ray, was overestimated, and it was found that the gamma ray, such as 62.9,
116.7 and 143.5 keV was underestimated. The present results are considered to be important information in the
fields of nuclear fusion, astrophysics and nuclear physics in the future.
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Table 1. Currently reported decay ratio (Table of
Isotopes) of main gamma rays from 7yp isotope

Gamma ray Energy (keV) Relative Intensity (%)

62.9 49
105.2 0.6
106.2 22.6
113.3 55.4
143.5 2.1
176.3 20.0
177.3 2.7
Others small peaks 8.0
Sum 116.3
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II. MATERIAL AND METHODS
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Fig. 1. The profile plot of the proton beam generated
from the proton accelerator is shown. The 169
was positioned so that it was sufficiently included in the

center of the proton beam.
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Table 2. Specifications of the proton accelerator
condition parameters in the present measurement

Beam Parameter (Unit) Value
Proton beam energy (MeV) 98.57 = 1.66
Average beam current (mA) 0.1

Repetition rate (Hz) 1
size (mm dia) 20
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Table 3. Specifications of the sample for natural
thulium(monoisotropic 169Tm) metal plate

Parameter (Unit) Value
Chemical form Metal
Chemical purity (%) 19T m (100.0)

Size (mm?) 50 x 5.0
Thickness (mm) 1.0
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Fig. 2. HPGe gamma-ray detection system for

measurement of delayed gamma-ray from the 17yh
radioactive isotope sample.
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Table 4. Specifications of HPGe gamma-ray
detection System

Parameter (Unit) Value
Size (mm dia x mm) 62.0 x 41.2
Window thickness (mm) 1.5
Applied voltage (Volt) + 3,900

Peak Compton Ratio 66.1:1
1.72 at 1.333 MeV

Energy resolution (keV)

Relative efficiency (%) 33.9
kA AR HPGe AZ7]olA B EE I3
2 9 JegReLe =0o]7] Y93t iPA-10 AXZ=Z
715 Abgstel Be el Fes AAR F ug
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. GAMMA-RAY MEASUREMENT
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Fig. 3. Gamma-ray detection efficiency and Energy
Calibration curve function of HPGe detector.

Table 5. Specifications of the standard gamma-ray
sources for obtaining HPGe detector energy calibration
and detection efficiency

Gamma-ray sources Half-life Gamma-ray energy (keV)
M Am 432.2 year 59.54
o 10.5 year 122.06, 136.47
1335, 2718 day 81.00, 276.40, 302.85,

356.01, 384.85
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nuclear reaction
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Fig. 5. Gamma-ray energy spectrum was generated in
association with 169Tm(p,?in)WYb are shown as a
spectrum.

IV. DATA ANALYSIS
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Table 6. Energy and decay ratio of major gamma rays
generated from TYb radioactive isotope

Difference
Gamma-ray Inf;r::ietnza) Modified Ratio
Energy (keV) (U/)Y Intensity(b) (%)  (a) - (b)
° (%)
62.91 107 + 6.5 42 +65 1
105.19 0.5
- 143+28 ——————— -56 |
106.18 19.4
113.34 410 + 1.6 47.6 -66 |
116.67 45+ 49 2.4 +21 1
132.02 1.9% 2.4 -
143.46 103 + 3.3 1.8 +85 1
169.04 - 0.1 -
176.25 13.9% 17.2 -
177.26 1.9% 2.4 -
Others 15 2.0 05 |

* is quoted from the value of Table of lsotopes[s].

(b) is modified intensity of gamma ray from Table of Isotopes.

V. RESULT AND DISCUSSION
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Fig. 6. The intensity of the main gamma rays generated
from '®’Yb is shown. The “Table of Isotopes™ is the
reported values of the “Table of Isotopes”as shown in
Table 1, and the ‘“Normalized Value” are the normalized
values of the reported intensity of the Table of Isotopes.
“Present Result” is the result obtained from the present
study.

VI. CONCLUSION
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