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Intermediate-energy (Ebeam ≥ 100 MeV/nucleon) charge-exchange (CE) reactions, such
as (3He, t), at forward angles including θ = 0◦ are used to search for Gamow-Teller (GT)
transitions. In the (3He, t) reaction, the magnetic spectrometers are widely used to analyze
the out going tritons [1]. Targets are placed at the fixed object point of the spectrometer,
which is usually inside the scattering chamber, and beams are sharply focused on them. In
order to achieve a good energy resolution (∆E ≤ 50 keV), it is requested that the energy
loss and the energy struggling should be small in the targets. Therefore thin foils with a
thickness less than 2 mg/cm2 are preferable. Except for chemically stable malleable metals,
however, thin foils are not easily obtained. Our aim is the targets of chlorine, sodium and
potassium. Chlorine is usually gas, while sodium and potassium are chemically reactive and
soft metal. It is not easy to form them as thin self-supporting targets. We developed a
new methods to make targets of thin film including chlorine, sodium or potassium by using
polyvinylalcohol (PVA) as a supporting material.

The stable isotopes of chlorine, sodium and potassium have relatively small negative Q
values in CE reactions. On the other hand, 12C and 16O nuclei have very large negative Q

values. Therefore even though the polymer of organic compounds are used as the supporting
material, the spectroscopic information on chlorine, sodium or potassium are obtained up to
the excitation of the Q value difference. The supporting material should be easily formed as
a thin film. The organic compound PVA have convenient feature that it is soluble in water.
By drying the solution on a flat plate, a flexible film is formed. The PVA can easily mix with
materials soluble in water. Even if the chemical compound is not soluble in water, the PVA
can support the powdered compound and a thin film can be formed.

We selected chemical compounds, which were calcium chrolide (Ca2Cl2), sodium carbon-
ate (Na2CO3) and potassium carbonate (K2CO3). The calcium chloride includes Ca of which
the main component is 40Ca. It does not interfere with the attractive region of the energy
spectra for chlorine target because the 40Ca has large Q value with −14.3 MeV. These three
chemical compounds are all soluble in watter. It should be noted that the calcium chrolide
is strongly deliquescent. Therefore, the calcium chrolide need some special treatments.

In making a film with calcium chlolide, we used PVA with higher polymerization of 2000,
because we found that the film PVA+CaCl2 using higher polymerization was able to better
resist to humidity. The solutions of CaCl2 (12 mg/ml) and PVA (12 mg/ml) were prepared.
To disolve PVA the water was heated nearly up to 100 ◦C. The solutions of CaCl2 and PVA
were mixed with a ratio of one to one. By drying this solution poured on a glass petri dish,
we obtained films with CaCl2. The dried film, however, titely atached to the glass and it
was very hard to peel off. Glass petri dish was not suitable. Therefore a special dish was
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