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Superheavy element (SHE) chemistry : current status

e Strong relativistic effects influence on the chemical properties of SHE
* First chemical studies with Cn, Nh, Fl and Mc are performed

* Closed-shell elements Cn and Fl are volatile metals; odd-Z elements Nh and Mc are reactive
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UniCell for SHE chemistry...
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... and physics
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UniCell concept: compact DC cage and RF funnel

s 1) DC cage electrodes
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Design and COMSOL simulations
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RF funnel is a key part of UniCell

Ceramic plates —
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5 MHz



Production of the ceramic RF funnel: current status

Dr. Jan Kulawik and coworkers; ITE Cracow, Poland
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Circuit Layout Board of the DC Cage + RF Funnel
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SRIM Code

Stopping and Range of lons in Matter (SRIM) is a group of computer programs which calculate
interaction of ions with matter.
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SRIM Code (examples)

For recoiling energy is 30 MeV, the longitudinal (z-axis) ion stopping range is (13.89 mm, 29.31 mm), the
lateral projected range along x-axis or y-axis is (-3.57 mm, 6.15 mm)



SRIM Code (examples)

For recoiling energy is 40 MeV, the longitudinal (z-axis)ion stopping range is (26.43 mm, 41.37 mm), The
lateral range along x-axis or y-axis is (-4.22 mm, 7.18 mm)



3D Model for SIMION Simulations



SIMION Simulations of the UniCell

‘&est track line

E=100V/cm, T =300 K, He gas, P = 0.1 bar, f =5 MHz, Ver = 200 V. The extraction time is about
0.7 ms and 0.35 ms for ions with charge +1 and +2, respectively (ion with mass = 293).
The extraction efficiency is about 100 %.



SIMION Simulations of the UniCell

Longest track line

. —

E=100V/cm, T =300K, He gas, P =1 bar, f =5 MHz, Ver = 340 V. The extraction time is about 7 ms and 3.5
ms for ions with charge +1 and +2, respectively (ion with mass = 293).
The extraction efficiency is about 100 %.



SIMION Simulations — Ejector Geometry

Connected to
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SIMION Simulations — lon Trajectory

Connected to

/ the detector

—

lons from the Unicell

Gas flow is 10 m/s, the initial velocity of ions is also 10 m/s, f=5 MHz, Vpp =0V, T = 300
K, P =0.98 bar. For ions we used in the simulation, extraction efficiency without RF power
is about zero.



SIMION Simulations — lon Trajectory

Connected to
the detector

/

—

lons from the Unicell

Gas flow is 10 m/s, the initial velocity of ions is also 10 m/s, f=5 MHz, Vpp =200V, T =
300 K, P = 0.98 bar. For ions we used in the simulation, the efficiency is about 100%, the
flight time is about 2 ms and 4 ms for ions with charge +1 and +2, respectively (ion
mass = 293).



Summary

Very high efficiency and fast extraction from UniCell for Lv and Ts ions are expected
at T=300K, P=1 bar

This makes chemical studies of superheavy elements beyvond Mc promising

® For ions with charge = +1, the total transport time to a detector is about 9 ms =7
ms + 2 ms.

® For ions with charge = +2, the total transport time to a detector is about 7.55 ms
=3.55ms + 4 ms.
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