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How realistic is our desire to explore 
chemistry of heavier transactinides ?

Many constraints challenges from today have still to be 
overcome

– Cross sections:  ≤ pb, or production rate of one atom a week 
to a month

– Half-lives in the ms to min range, or basically unknown

– Chemical methods to explore those elements/isotopes 
known to us at such minute quantities are not established

• Existing technologies (manual and automated) are incapable of 
performing experiments of such long duration as needed

• Efficiencies are limiting us…. 
– A gas-filled separator—a good pre-separator 30 – 75 %
– Gas-jet transport system 10 – 80 %
– Chemical yields 10 – 80 % 
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Time Line of Transactinide Discovery 
and their Chemical Identification
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Production of SHE’s

Lower trans-
actinides
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Island of Stability
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Sensitivities of previous and current accelerator-
based superheavy element experiments, compared 
with the sensitivity required for success.

  

today, one event per week

Need to improve: beam intensities, target 
technologies and discrimination 
from background

Near future?



March 20, 2002 Carola A Laue, Recoil Separator WS 9

Challenges w/o Recoil Separator

Aerosol Black Box of
Chemistry

beam

target

Detection
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Challenges w/ Recoil Separator

aerosol or
carrier gas

Black Box of
Chemistry

beam

target

Detection

TOF
to provide signal,
when promising EVR
is passing, to trigger
start of chem.

Necessitating an interface
that allows a transfer of 
EVR’s from vacuum, He or 
H2 atmospheres either into 
a transport yet and 

subsequent or directly
into a chemical 

apparatus
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Possible longevity of isotopes of the SHE’s might 
necessitate different approaches to chemical methods
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Criteria Wish List 
to make Recoil Separator feasible

• Higher efficiency 
�atom of interest that entered the separated should be 

seen leaving it

• Higher resolution 
�separated mass fraction should be more specific in order 

to be able to simplify chemical characterization methods

• Trigger system
�TOF detector system initiating the start of chemical 

procedure the moment an EVR of interest passes them


