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ScientificScientific goalgoal

•• PhysicalPhysical and and chemicalchemical studystudy of of elementselements withwith
Z=108…114Z=108…114

•• SearchSearch forfor relativisticrelativistic effectseffects in in chemicalchemical
propertiesproperties and and electronelectron structurestructure of SHEof SHE

•• SearchSearch forfor newnew isotopesisotopes in in thethe regionregion of of interestinterest
•• DevelopmentDevelopment of of newnew techniquestechniques of of chemicalchemical

separationseparation



ObjectsObjects forfor chemicalchemical experimentsexperiments at at 
TASCATASCA

•• Element 108, HassiumElement 108, Hassium
248248Cm + Cm + 25,2625,26Mg = Mg = 268,269,270268,269,270HsHs
238238U + U + 3636SS = = 269,270269,270HsHs
230,232230,232Th + Th + 4848Ca = [Ca = [DsDs] ] 270,271,272,273270,271,272,273HsHs

•• Element 112Element 112
238238U + U + 4848CaCa = = 283283112112

•• Element 113Element 113
243243Am + Am + 4848Ca = [E115] Ca = [E115] 284284113113

•• Element 114Element 114
244244Pu + Pu + 4848Ca = Ca = 289289114 114 



Experimental Experimental backgroundbackground

•• BeamsBeams
25,2625,26Mg, Mg, 3636S, S, 4848CaCa (+ (+ actinideactinide targettarget))
4040Ar……             (+ Ar……             (+ lanthanidelanthanide targettarget))

•• BeamBeam intensityintensity
~ 1pµA~ 1pµA

•• Separation Separation fromfrom byby--productsproducts (Z=82…100)(Z=82…100)
> 10> 1033

•• TransmissionTransmission
> 50%> 50%

•• Image Image sizesize
< 15 cm< 15 cm22



Future Future technicaltechnical developmentsdevelopments

•• RecoilRecoil chamberchamber –– as as interfaceinterface betweenbetween TASCA TASCA 
separatorseparator and and chemistrychemistry

•• Fast (hot) Fast (hot) transporttransport to to chemistrychemistry oror detectordetector
•• EfficientEfficient detectiondetection afterafter chemicalchemical separationseparation
•• ThermostableThermostable vacuumvacuum windowwindow oror differential differential 

pumpingpumping (no (no windowwindow))
•• CombinationCombination of gas of gas phasephase and and solutionsolution

chemistrychemistry



RecoilRecoil chamberchamber
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Optimized image size

Window – thin Al-mylar (0.9 µ)
on support grid with high transparency

Heated gas chamber and 
transport line

He (He/Ar or He/O2) 
or aerosol jet



ConnectionConnection to to chemistrychemistry

•• HsHs and E112 and E112 chemistrychemistry
InIn--flightflight gas gas phasephase chemistrychemistry and and transporttransport

byby carriercarrier gas (He, He/Ar, He/Ogas (He, He/Ar, He/O22))
•• E113 and E114 E113 and E114 chemistrychemistry

„Hot „Hot lineline“ “ transporttransport byby carriercarrier gas at high gas at high 
temperaturestemperatures T>600T>600ooCC

Aerosol Aerosol transporttransport byby COCO22 iceice aerosolaerosol („(„coldcold
lineline“) “) oror othersothers



ChemistryChemistry and and detectiondetection
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TmaxTmin Cryodetector

Cooled detector array

Tvar

I. Thermochromatography

II. Isothermal chromatography



MunichMunich cryodetectorcryodetector

40 cm

1 cm

Vacuum chamber

2x32 PIPS covered
with Au (5-10 µg/cm2)


