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VacuumchromatographyVacuumchromatography of elementalof elemental PbPb
IVAC 2009IVAC 2009
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Chemical investigation of element 114
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283112

9.52 MeV

279Ds
: 0.088 s

SF
94+51 MeV

283112

9.52 MeV

279Ds
: 0.072 s

SF
112+n.d. MeV

283112

9.38 MeV

279Ds
: 0.592 s

SF
108+123 MeV

283112

9.47 MeV

279Ds
: 0.536 s

SF
127+105 MeV

283112

9.35 MeV

279Ds
: 0.773 s

SF
85+12 MeV

Observed in Chemistry:Observed in Chemistry:

283112
4 s

9.54 MeV

287114
0.51 s

10.02 MeV

279Ds
0.18 s

SF(>90%)
205 MeV

Reported at FLNR:Reported at FLNR:
OganessianOganessian et al. 2004et al. 2004

291116
6.3 ms

10.7 MeV

TheThe Observation ofObservation of 283283Cn @ FLNRCn @ FLNR
2006/20072006/2007

242Pu (48Ca, 3n) 287114
6.2•1018 48Ca during eff. 32 days

(8 weeks absolute)

NR =5E-2NR <1E-5

Confirmed 114 and 116 discovery.



R. Eichler CHE, Mainz October 2009

ResultsResults
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B. Eichler 1985
B. Eichler 2003
V. Pershina et al. 2005/08
R. Eichler et al. 2002
R. Eichler et al. 2002
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Result was used to improve the prediction models.
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283112
4 s

9.54 MeV

287114
0.51 s

10.02 MeV

279Ds
0.18 s

SF(>90%)
205 MeV

291116
6.3 ms

10.7 MeV

TheThe Observation @ FLNR 2001Observation @ FLNR 2001--20042004

Confimed GSI

Confimed LBNL
242242Pu(Pu(4848Ca,3n)Ca,3n)

248248Cm (Cm (4848Ca,2n)Ca,2n)

228228U(U(4848Ca,3n)Ca,3n)
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283112
10.93 s

9.53

287114

10.04 MeV

279Ds
: 0.242 s

SF 114+103

284112
: 0.109 s

SF 62+n.d.

288114

9.95 MeV

284112
: 0.104 s

SF 108+n.d.

288114

9.81 MeV

242Pu (48Ca, 3n) 287114 244PuLLNL (48Ca, 3-4n) 288-289114

3.2 •1018 48Ca during 16 days3.1•1018 48Ca during 16 days

NR=1.1E-2NR=2E-2
NR=1.5E-3

PreliminaryPreliminary ResultsResults withwith Element 114Element 114
Dubna 2007Dubna 2007

Det#4

Det#6
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SF 108+n.d.

288114

9.81 MeV

242Pu (48Ca, 3n) 287114 244Pu (48Ca, 3-4n) 288-289114

285112

9.20 MeV

289114

281Ds
: 3.38 s

SF 106+44

1.43•1019 48Ca during 51 days3.1•1018 48Ca during 16 days

NR=1.8E-3

NR=1.1E-2NR=2E-2
NR=1.5E-3

PreliminaryPreliminary ResultsResults
Dubna 2007/2008Dubna 2007/2008

50/50

D. Wittwer et al. Gas Phase Chemical Studies of Superheavy Elements
Using the Dubna Gas-filled Recoil Separator- Stopping Range Determination.
NIM B 2009 accepted
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PreliminaryPreliminary resultsresults (2007/2008)(2007/2008)
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Kinetic model of linearKinetic model of linear

Zvara, I., Radiochim. Acta 38, 95 (1985).

gas adsorption chromatographygas adsorption chromatography

Frenkel-type adsorption kinetics:
a= o*exp(- Hads/RT)

phonon frequency of the surface
material : o

for short-lived isotopes
radioactive decay: t1/2/ln(2)
else: texp

gas transport through tubes:
laminar flow, kinetic gas theory

Hads

diffusion in the carrier gas
Gilliland eqn.

Monte Carlo SimulationMonte Carlo Simulation
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Kinetic model of linearKinetic model of linear
gas adsorption chromatographygas adsorption chromatography
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ResultsResults (2007/2008)(2007/2008)
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SummarySummary chemistychemisty resultsresults (2007)(2007)
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PreliminaryPreliminary resultsresults (2007/2008)(2007/2008)
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R. Eichler et al. Radiochimica Acta 2009 resubmitted
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4848CaCa

T=35°C
liq. N2

Getter Pump

Sicapent®

Drying-
unit

Recoil-
chamberAerosol filter

+ getter

Buffer

COLD

made by ITE (Poland)
Gas flow

Dubna 2009Dubna 2009

RT Au –filter
and heated to 100°C

Rebuilt irradiation channel and the COLD arrangement
decreased the transport time to 0.8 s.

242Pu, 243Am
1.5 m Rh backing (no Ti)
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2.7•1018 48Ca during 10 days
T(Au)=100°C
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PreliminaryPreliminary resultsresults (2009)(2009)

48Ca
600-800 pnA
230 MeV dE = 70 MeV (only Ar no He)

dx = 28 mm

vAr = 1.9 l/min
.

Q = 150 J/s
.

T = 600-800 K
factor of ~3 more range for products



R. Eichler CHE, Mainz October 2009

Dubna 2009Dubna 2009
Target on 1.7 m Rh backing

3*1018 48Ca
Target on 1.5 m Ti backing

1*1018 48Ca

Target on 1.7 m Rh backing
6*1018 48Ca
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