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Introduction

Chromium is one of essential biotrace elements in some animals but also can be toxic
in high concentrations. Understanding the behavior of chromium in animals, plants, and
environment is important and influential on the various fields such as biological sciences.
The radioactive tracer technique has been widely recognized as a powerful tool for behavior
analysis of elements in trace amount. The isotopes “6Cr (Half-life: 21.6 h), *°Cr (42.3 min),
and °!Cr (27.7 d) have potential as radiotracers because of their suitable half-lives. In this
work, the cross sections for the reactions "Ti(a, X)*Cr and "Ti(a, X)*Cr up to 75 MeV

were measured to produce these isotopes efficiently and quantitatively.

Experimental

The excitation functions of these reactions were measured by the stacked-foil
technique. The schematic diagram of the target stacks containing natural Ti (99.5% pure) and
Al (99.9% pure) foils are illustrated in Figs. 1 (a) and (b). The target stacks shown in Figs. 1
(@) and (b) were irradiated for 30 min. with an a-particle beam delivered from the RIKEN
K70 AVF Cyclotron and the model 680 Cyclotron at Cyclotron and Radioisotope Center
(CYRIC), Tohoku University, respectively. The cyclotrons were operated at a beam energy
of 50 MeV for RIKEN and 80 MeV for CYRIC with a mean current of around 0.4 pA.

After the irradiation, the target foils were enclosed in a polyethylene film separately
and were subjected to y-ray spectrometry using a high-purity germanium detector. The
incident beam energy and flux were determined by activation of the monitor foil technique

using the "Ti(a, X)°*'Cr and 2’Al(a, X)?>?*Na reactions. The reference data were obtained
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from the IAEA Reference Data®. The energy loss in each foil was calculated using the TRIM

code?.

Results

The cross sections for the "™'Ti(a, X)*Cr and "Ti(a, X)**Cr reaction obtained in this

work are shown in Fig. 2. For comparison, the earlier experimental data®>® of the "*Ti(a,

X)*Cr reaction and the values calculated using the Talys 1.6 code” with default parameters

are shown in Fig. 3. The cross sections of “3Cr obtained in this work is in good agreement

with the earlier experimental data. The calculated values with the Talys code reproduce the

experimental values of “Cr and “°Cr with a reasonable accuracy although each peak position

of the excitation functions is deviated slightly.
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Figure 1. Schematic diagram of the target stacks for the measurement of the excitation function
(a) from 8.4 to 50.4 MeV (b) from 44.4 to 75.3 MeV.
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Figure 2. Cross section for the "Ti(o,, X)*Cr and "*Ti(c,X)*Cr reactions.

1
000 " Tile, X)®Cr
® This work
Talys 1.6
100 P mTi(o‘.,X)WCr
—~ / Hﬁm *  This work
£ I TR g | ~Tays 16
T o104 ) ~ -
© {
5 )
9 i m% -« T,
) ' i
7] 1 ‘ "
7]
o
S ™
0.1
' Y
0.01 - T T T T T T T T T T T T T T T
10 20 30 40 50 60 70 80

Energy (MeV)

Figure 3. Comparison with the experimental data obtained and the calculated values.
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