
Gas Phase Chemistry @TASCAGas Phase Chemistry @TASCA

Robert EichlerRobert Eichler
Paul Scherrer Institute and University Bern

TASCA Workshop August 27, 2004 GSI Darmstadt, GERMANY



TransactinidesTransactinides

Gradient

Carrier gas

Gas chromatography

1.1.

Adsorption/Desorption

Vacuum chromatography

Isothermal Gradient

2.2.
Sampling

Desorption

Aerosol gas jet
(Metals)

3.3.

Catcher

Hot Cold

Release
4.4.

Gas phase chemistry @ Recoil Separator



E112/E112/Hg,RnHg,Rn
E114/RnE114/Rn
E117/AtE117/At
E118/RnE118/Rn

MethodMethod 1:   1:   ElementalElemental statestate

Carrier gas: He/Ar

Gas chromatography
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Small recoil stopping volume!Small recoil stopping volume!
Small focal planeSmall focal plane



CryoCryo OnOn--lineline DetectorDetector (COLD)(COLD)
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MethodMethod 2: 2: AdsorberAdsorber//DesorberDesorber
VacuumVacuum chromatographychromatography of of thethe elementalelemental statestate

Vacuum chromatography
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Carrier gas: He/Ar
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Small recoil stopping volume!Small recoil stopping volume!
Small focal planeSmall focal plane
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Aerosol gas jet
Metals: Pd,Ag
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MethodMethod 3: Aerosol gas 3: Aerosol gas jetjet
VacuumVacuum chromatographychromatography of of thethe elementalelemental statestate
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existing

Small recoil stopping volume!Small recoil stopping volume!
Small focal planeSmall focal plane
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MethodMethod 4: Catcher4: Catcher
VacuumVacuum chromatographychromatography of of thethe elementalelemental statestate

Catcher
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Isothermal
Cryo-Total Detector

Gradient
High T Detectors

Release time??Release time??



MethodMethod 4:4: Proposal Catcher-Tape-System
Development in a PSI-University Bern-LBNL Collaboration

Tests @ BGS 2005 approved by SNF

BGSBGS

VacuumVacuum
pumppump

IsothermalIsothermal chromatographychromatography

CooledCooled--DetectorDetector
((detectorsdetectors Au Au oror CC--coatedcoated?)?)

Catcher Catcher tapetape steelsteel
oror TaTa

InductionInduction heatingheating
Ta Ta susceptorsusceptor



MethodMethod 4:4: Plan B

BGSBGS

Development in a PSI/Uni Bern–LBNL collaboration
Tests @ BGS 2005 approved by SNF/PSI
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MethodMethod 4: Catcher4: Catcher
VacuumVacuum chromatographychromatography of of thethe elementalelemental statestate
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MethodMethod X:X: VacuumVacuum chromatographychromatography of of compoundscompounds

Vacuum Chromatography

Reaction at 10-3--4 mbar / T ↑

MtMt/Ir /Ir –– oxidesoxides//acidsacids
110/Pt 110/Pt –– halogenideshalogenides, , hexahalogenohexahalogeno

acidacid, , adductadduct withwith FeClFeCl33/AlCl/AlCl33
111/Au111/Au –– halogenideshalogenides, , tetrahalogenotetrahalogeno

acidacid, , adductadduct withwith FeClFeCl33/AlCl/AlCl33
112/Hg112/Hg –– oxideoxide, , halogenideshalogenides,,

metal metal organicsorganics
113/Tl113/Tl –– hydroxidehydroxide, metal , metal organicsorganics
114/Pb 114/Pb –– halogenideshalogenides, metal , metal organicsorganics
115/Bi 115/Bi –– hydroxidehydroxide
117/At 117/At –– oxideoxide/ / hydroxidehydroxide
119/Fr 119/Fr –– halogenideshalogenides



212Po-Production in the reaction 48Ca+238U

< 2 < 2 µµbb
σσ

1.94E+061.94E+062.80E+182.80E+182.00E+182.00E+18
# # 212212PoPoΣΣ 4848CaCaΣΣ238238UU

~0.3~0.3
ΠΠeffeff(Rn(Rn))



Dream Separator for Future
Transactinide Gas Phase Chemistry

Separation of 104-6 from transfer products:  Masses 211-260

Focal plane size < 5x5 cm 

Separation efficiency  > 50% 

Target thickness ~ 500-600 µg/cm2


