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Abstract

We have begun synthesizing a new super-heavy element (SHE) with an atomic number, Z, of 119 using a very powerful vanadium-beam (V-beam) to overcome the very small production
cross section. We mvestigated the correlation of the V-beam intensity, the total power of 18- and 28-GHz microwaves, and the consumption rate of metallic V powder that was proportional to
the amount of the vapor 1n the plasma chamber. Consequently, we obtained approximately 600 euA at a microwave power of 2.9 kW and a consumption rate of 24 mg/h. In addition, we found
that the position of the crucible used as an evaporator of the V sample and the strength of the mirror field at the extraction side B, , from 1.34 to 1.51 T did not have a significant etfect on the

beam intensity.
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a) Investigate Optimum Parameters, the V-vapor amount and the microwave power
b) Develop Large-capacity High Temperature Oven system (HTO).
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Experimental a) Optimization of the V-ion-beam intensity ~ [18-GHz.
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- The V-vapor amount is equivalent to the V-sample consumption rate.
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~ 6 mg/h - The optimized beam intensity was plotted as the two-dimensional contour plot.

I ™ %-5 kW - - The V13*-beam intensity of 400 euA at a consumption rate of ~ 6 mg/h and a
microwave power of 2.5 kW.

— Simultaneously using both HTO crucibles allows us to execute SHE synthesis,
which lasts ~ | month without interruption.

\
X o q - The V3" -beam intensity of 600 eud at a consumption rate of 24 mg/h and a
1
60

Microwave power (kW)

|

Beam intensity (eplA)

-2

=

=
T

Consumption rate (mg/h)

UL j\ / N microwave power of 2.9 kW.
| | e —The extra-high-intensity beam lasts for one week, for the essential development
Analyzing magnet current (A) of the production target.
Figure 6: Obtained mass-to-charge ratio

No significant difference spectrum with the N, support gas. 2) On the other hand, significant effects by changing the oven position and varying

between the positions of HTOs 1 week extra-high beam intensi B, . between 1.34 and 1.51 T on the beam intensity were not observed within the

in the faraday cup measurement. _, the production target development scope of the simple measurement using only a Faraday cup.

Figure 4: Contour plots of beam intensity
as function of the consumption rate and
the microwave power for HTO 1 and 2.
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