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Which SHE elements are relevantWhich SHE elements are relevant

Rf(hfacac)2; Sg(CO)6; HBhO4; HsO4 Volatile metals

• Volatile elements (metals), (hydro)oxides and new organometallic 
compounds are candidates for „new“ gas phase chemistry

• Adosrption on a detector surface is most efficient



Comparison of chemical approachesComparison of chemical approaches

with TASCA  with TASCA  without TASCAwithout TASCA

�� Beam intensityBeam intensity ≥≥ 1 p1 pµµA A ☺☺ 0.3 0.3 –– 1 p1 pµµAA

�� Target thicknessTarget thickness ~ 0.6 mg/cm~ 0.6 mg/cm2 2 �� ~ 1 mg/cm~ 1 mg/cm22

�� Recoil transmissionRecoil transmission 1010……70% 70% �� ~100%~100%

�� Beam sensetiveBeam sensetive

chemistry in RCchemistry in RC yes yes ☺☺ nono

�� Destroying of aerosolsDestroying of aerosols no no ☺☺ yesyes

�� PreseparationPreseparation yes yes ☺☺ nono

�� Detector to RCDetector to RC yes yes ☺☺ nono

�� Target contaminantsTarget contaminants no no ☺☺ yes yes 



Possible future TASCA experiments Possible future TASCA experiments 
Based on mentioned above crucial points Based on mentioned above crucial points 

our suggested future experiments at TASCA:our suggested future experiments at TASCA:

�� VolatileVolatile E114/E112 (vacuum) chromatography E114/E112 (vacuum) chromatography 

metalsmetals /with liquid metallic catcher//with liquid metallic catcher/

�� OrganometallicOrganometallic Rf(hfacac)Rf(hfacac)22
261261Rf gas phase chemistryRf gas phase chemistry

compounds andcompounds and

carbonylscarbonyls Sg(CO)Sg(CO)66
265265Sg gas phase chemistrySg gas phase chemistry

�� (Hydro)oxides(Hydro)oxides HBhOHBhO44 and HsOand HsO44

�� Nuclear spectroscopy of Nuclear spectroscopy of 261261Rf and Rf and 265265SgSg



What is common for all gas phase What is common for all gas phase 

experiments?experiments?

�� High volatility of species under studyHigh volatility of species under study

�� Chemical reaction in the RTC (if possible)Chemical reaction in the RTC (if possible)

�� Detector as chromatographic channelDetector as chromatographic channel

�� Directly connected to the RTC detectorDirectly connected to the RTC detector

�� No aggressive reagentsNo aggressive reagents

�� No aerosolsNo aerosols

�� Question: How can we monitor chemical yield with Question: How can we monitor chemical yield with 

lighter homologs?lighter homologs?



Vacuum chromatography of Vacuum chromatography of E114/E112E114/E112 at TASCAat TASCA
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Organometallic compounds, oxides and Organometallic compounds, oxides and 

carbonyls: problems to solvecarbonyls: problems to solve

�� Rf chemistryRf chemistry

�� Test experiments with Hf at BGS have been done byTest experiments with Hf at BGS have been done by

Ch.E. Düllmann et al.Ch.E. Düllmann et al.

�� Continuation of these experiments at TASCA with RfContinuation of these experiments at TASCA with Rf

�� Sg chemistrySg chemistry

�� Study of W(CO)Study of W(CO)66 formation with single hot atoms formation with single hot atoms 

�� Study of adsorption of W(CO)Study of adsorption of W(CO)66 moleculs moleculs 

�� Bh and Hs chemistryBh and Hs chemistry

�� Study of kinetics of (hydro)oxides formationStudy of kinetics of (hydro)oxides formation



Nuclear spectroscopy with Nuclear spectroscopy with 261261Rf and Rf and 265265SgSg
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We can overcompensate losses in chemistry with high detection efficiency
Very low background after TASCA separator + chemistry



ConclusionConclusion

�� Experiments at TASCA Experiments at TASCA –– new challenges in gas phase new challenges in gas phase 

chemistrychemistry

�� A lot of developments have to be doneA lot of developments have to be done

�� What is the first future gas phase experiment? What is the first future gas phase experiment? 

-- E114/E112 gas or vacuum chromatographyE114/E112 gas or vacuum chromatography

-- ??

We have to give the answer as soon as possibleWe have to give the answer as soon as possible

�� Combination of advantages of gas phase chemistry and Combination of advantages of gas phase chemistry and 

preseparation in TASCA is importantpreseparation in TASCA is important

�� Study of chemical and nuclear properties is possibleStudy of chemical and nuclear properties is possible


