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WhyWhy VacuumVacuum??
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WhyWhy VacuumVacuum??
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Advantages of Advantages of VacuumVacuum

* Fast * Fast chromatographicchromatographic processprocess

* Clean * Clean surfacessurfaces

* * StableStable surfacessurfaces also also forfor moremore reactivereactive metalsmetals

* * StableStable elementalelemental statestate forfor TATA

* No * No coco--adsorptionadsorption phenomenaphenomena

* (Good * (Good spectroscopicspectroscopic resolutionresolution))
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ProblemProblem

Heavy Ion Heavy Ion inducedinduced NuclearNuclear Fusion Fusion ReactionReaction

RecoilingRecoiling ProductsProducts withwith momentummomentum of of thethe beambeam: : -->~30>~30--50 MeV50 MeV

ThermalizationThermalization ??????

Catcher Materials Catcher Materials (Diffusion/Release)(Diffusion/Release)

VacuumVacuum ChromatographyChromatography

oror

Gas Gas jetjet ((ImpactionImpaction �������� DesorptionDesorption))
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Impaction and ReleaseImpaction and Release
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Diffusion of Hg:

J. Askill, Tracer Diffusion, Plen. Press, IFI 1970

Release KineticsRelease Kinetics
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CRATE @ BGSCRATE @ BGS
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CRATE @ BGSCRATE @ BGS
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Detectorbox
(cooled PIN-Diodes/Peltier/Water)

1300-1500°C
Ta - heat susceptor
Induction coil

chromatography

column (25-500°C)

pump

vacuum chamber

IVAC SchematicIVAC Schematic
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IVAC SchematicIVAC Schematic

PIN diodes
(Au covered?)

Cu

water cooling Mo-wire
Oven 900K

Cu liner

chromatography
column (SiO2)

Detector box schemeDetector box scheme
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IVAC SetIVAC Set--UpUp
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Angular distribution of products leaving the column
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CRATE

BGS Dipole M2

Mylar degrader

retractable

IVAC

Inductor

CRATE @ BGSCRATE @ BGS
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CRATE @ BGSCRATE @ BGS
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Impaction and ReleaseImpaction and Release

Mylar degraders / Implantation depthMylar degraders / Implantation depth
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He/ArHe/Ar

He/He/MeMe--JetJet

SparkSpark dischargedischarge

MetalMetal--AerosolAerosol ParticlesParticles

Charge Charge statestate equilibrationequilibration
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MetalMetal--AerosolAerosol ParticlesParticles

Rh Ni Pd C W Au Zr Fe Cu Pt Ag Ta
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natSm(40Ar,6n)178-185Hg(αααα) PSI TAPE Detection system

12 h experiments1l He+100 ml/minAr
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column length: 30 cmcolumn length: 30 cm

IVAC SetIVAC Set--UpUp

∅∅∅∅col 4 mm
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column length: 30 cmcolumn length: 30 cm column length (column length (PbPb) 10 cm) 10 cm

IVAC SetIVAC Set--UpUp
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Problem: semiconductors detectors are sensitive to light 

irradiation (visible light, IR)

Solution: coverage of detector surface by protection layer 

(carbon, metals with low Z)

Coverage materials used: C, Al, Mg, Mn, Co, Fe, Zn, Ag

Experiments with Detectors

Best material
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Experiments with Glasses

Covered and nonCovered and non--covered glasscovered glass

60 60 µµµµµµµµg/cmg/cm22 Mg/Mg/MgOMgO CoverageCoverage
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αααα-source: 227Ac (located at sealed end of column, inside of the oven)

Column length: 15 cm

Outlet of oven shielded by aluminum foil

Diode located at ~5mm from the open end of column

227Ac 219Rn (Eαααα=6,8MeV) 215Po (Eαααα=7,6MeV) 
211Bi (Eαααα=6,6MeV) 211Pb(ββββ)

Experiments with PIN/PIPS Detectors
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Online Tests with αααα-source

Maximal operation temperature for:

1) Non-covered – 375 0C

2) Covered – 675 0C (!)   

Experiments with PIN/PIPS Detectors

αααα-resolution needed is about <100 keV
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R&D Proposal IVAC@TASCA

1. Test experiment: 2x 6 Shifts 40Ar, natSm, natGd targets from GSI, Metal  
Aerosol tests with Pb and Hg
GSI – ROMA Detection system (Fall 2008)
(PSI-RTC, Small Image Mode)

2. Test experiment: 2x 6 shifts 40Ar, natSm, natGd targets from GSI, Gas-jet   

Impaction and Release Experiments with 
CRATE&IVAC (2009)
(PSI-RTC, Small Image Mode)

3. Test experiment: 2x6 Shifts 40Ar, natSm, natGd targets from GSI, CRATE 
with Catcher & IVAC  (Silicon, Sn(?) TUM) (2009)

4. Follow-on Proposal: Hg, Tl, Pb, Bi, Po, At studies on various 
stationary phases (Cu, Ag, Au, SiO2)(2010).

5.  Experiments with TA not before 2011-2012


