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[P1 of Heavy Actinides
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[P1 of Heavy Actinides
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[P1 of Heavy Actinides

Tb Dy Ho Er Tm Yb Lu

Fm Md No Lr
Sugar[1] 6.50 6.58 6.65 -
Exp. < 6.76 [2] - 6.62621(5) [3] 4.96+0.08[4]

This work 6.53+0.11 6.59+0.10 6.63+0.08 4.96+0.05

7_
- Actinides Md

Lanthanides
Lr

lonization potential / eV

No : full-filled 5f orbital
Lr : full-filled 5f + 1 [7p12]

4

“ [1] J. Sugar, J. Chem. Phys. 59 (1973) 788.,
J. Chem. Phys. 60, (1974) 4103.

[2] M.Sewtz et al., PRL 90 (2003) 163002.

. [3] Chhetri, P et al., PRL, 120 (2018) 263003.

o [4] T.K.Sato et al., Nature 520 (2015) 209.

We have successfully measured IP1 values
| of Fm, Md and No using the surface
1 ionization method. Lr IP1 has been updated.
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1 ionization method. Lr IP1 has been updated.
] - Submitted to JACS
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Adsorption of Lr atom

lonization eff. (Io5) / %

Effective IP, (IP,*) / eV

Tl Surface
O O ionization
f ]O <« [P
2 %))
T2 Lr+ Surface

Lr ionization

O
Lb /‘//470 Adso:ption
%% % loss ¢« -AHa

Saha-Langmuir eq.
N exp ((¢ —IPT)/kT)

Lot = 14+ Nexp ((¢p —1P7)/KT)




Adsorption of Lr atom
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Adsorption of Lr atom
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Adsorption of Lr atom
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Adsorption of Lr atom
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Atomic Beam Source

Atomic spin

The electronic configuration of Lr
atom can be confirmed directly by a
determination of the atomic spin.
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Atomic Beam Source
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The surface ionization method
cannot be applied to elements
which IP1 > 6 eV
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[P 0f 2 = 10

IP1 measurement > 103
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JAEA Tandem Acc {198/~ )

The JAEA Tandem
accelerator is one of the
largest electrostatic
accelerators in the world

Terminal voltage 2.5"18 MV

diameter, 8.3m; height, 26.6m
(Insulating gas: 6.7 kg/cm? of pure SF, gas)

Pressure vessel

3 Negative ion-source

lon sources ECR ion-source (in high voltage terminal)

Typical beam current | 3 pdA (H), -1.0 puA (Li = F), 0.1 pHA (Ar, Xe)

Target room Five rooms, 10 beam lines




PAC

* 2 times / year (May & Dec.)

* If you apply to next PAC (Dec.2018) and the
application is approved, you can start the
experiment after Feb. 2019.

More detailed information
- https://ttandem.jaea.go.jp/index-eng.html
Or google “JAEA tandem”

Google

JAEA tande m

Google-Suche Auf gut Gliick!




* |P1 of heavy actinides : finished

» Adsorption behavior of Lr atom : almost finished
* Development of atomic beam source : on-going

* |[P1 of Element (Z>103) : planning

* Oxychlorides of Group 5 elements : on-going
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