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Chemistry of Transactinides
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_ Thermochromatography of SHE
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The Observation @ FLNR 1999-2004
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Oganessian, Yu. Ts. J. Phys. G 34, R165 (2007).




Hg and Rn
Deposition of 1¥Hg and along COLD

142Nd(48Ca’5n)185Hg
admixture "2Nd (50ug/cm?)
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Hg and Rn ?

Deposition of 1¥Hg and along COLD

Monte Carlo Simulations of TC
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Temperature Gradient from 24-->-182°C

Il PS| Rectangular Simulation Hg/Au 90kJ/mol
B GSI| Rectangular Channel Simulation
—— PSI Experiment Hg-185 @ 850 mi/min
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The Observation @ FLNR 2006/2007 |

Reported at FLNR: lendl Observed in Chemistry: 'l

Oganessian et al. 2004 6.3 ms I
FE  2“2Pu (“8Ca, 3n) 87114 I

Confirmed 114 and 116 discovery.
Energy: 224-244 MeV Il

6.2+1018 48Ca during eff. 32 days
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Experiment
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Results
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The Adsorption of Ch on Gold

/ ] El112calc

-52*4 , kJ/mol § i
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w — -180

B. Eichler 1985

B. Eichler 2003

V. Pershina et al. 2009/10
R. Eichler et al. 2002

R. Eichler et al. 2002

Eichler, R. et al. Nature 447, 72 (2007)
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I 242py (*Ca, 3n) #7114
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Results
Dubna 2007
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242Py (*8Ca, 3n) 287114

3.1+1018 48Ca during 16 days
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242PU (48C61, 3n) 287114 é 244PULLNL (48Ca, 3_4n) 288-289114 :;*
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4.5 1018 48Ca during 16 days
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Results Cn+114 (2006-2011)
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Results 114

B. Eichler 2003
R. Eichler et al. 2002
V. Pershina et al 2008

| =342 5 kJ/mol (68%c.i.)

Indication for a strong stabilization of elemental atomic state for Element 114!

Eichler, R. et al. Radiochim.Acta, 98, 301 (2010).
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On the revival of an “old” compound class




Sum spectrum **Am +*Ca

All Detectors

Beam: 5.6*10" “Ca
Target: ~500ug/cm’
no getter

Gradient: 35- -110°C
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Correlation to Dew point and Getter
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Thermochromatograms of
PoH, and BiH,
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On the empirical correlations
of microscopic to macroscopic data




Oxides/Oxohydroxides on quartz
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Chlorides/Oxochlorides on quartz
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Eichler, B. et al.: J. Phys. Chem. A 103(46), 9296 (1999). subl
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Elements on gold ¢, eriments)

experimantal data
least square fit:
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Adsorption = Sublimation (volatility) Cn

experimantal data
least square fit:
95% c.i.
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Volatility of Cn

Eichler: Das Flichrigkeitaverhalten von Transactiniden im Bereich um £ — 114 [Voraussage)
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Adsorption = Sublimation (volatility) E114

experimantal data
least square fit:
95% c.i.
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Empirical Correlations !

B Data CRC Handbook
lin. regression
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THE JOURNAL OF CHEMICAL PHYSICS 132, 194314 (2010)

Theoretical predictions of trends in spectroscopic properties 150 200 250 300
of homonuclear dimers and volatility of the 7p elements De, kJ/mol

V. Pershina,"® A Borschevsky,'? J. Anton,? and T. Jacob®
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Empirical Correlations for Group 13 !?
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. a decay
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Elements on gold (calculations)

calculated data
least square fit
95% c.l.
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Target failure 2011

—— 2007 (**Pu)
—— 2011 (***Pu)

Just from *°Rn in-flight decay
Det# 10-16:

52 (2011)= 5% (2007)/6
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