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Noble gas like Volatile metal



How to experimentally determine a metallic 
character at a single atom level?

→ Determine interaction energy (adsorption
enthalpy) with (noble*) metals (e.g. Au)

* Easier to keep clean surface during experiment



0 50 100 150 200 25
0

50

100

150

200

250 Bi
Pb

Po

At
Hg

Rn
XeKr

-∆H
ads

(Au) = (1.1±0.1)*∆H
subl

+(8.4±5.4) [kJ/mol]

 R2 = 0.991St
an

da
rd

 a
ds

or
pt

io
n 

en
th

al
py

: 
- ∆

H
ad

sA
u  [

kJ
/m

ol
]

Standard sublimation enthalpy:
∆H

subl
 [kJ/mol]

R. Eichler, to be published
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Chemical isolation of Element 112
A. Yakushev et al., Radiochim. Acta 91, 433 (2003)

Target:
U3O8- 2mg/cm2 + 
Nd2O3 - 50 µg/cm2

Beam:
48Ca (262 MeV)
0.6 pµA

Dose: 2.8x1018; 8 SF detected in 
ion.chamber in coincidence with 1 
to 3 neutrons
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238238U(U(4848Ca, 3n)Ca, 3n)283283112 (SF, 3min); Dose 2.8x10112 (SF, 3min); Dose 2.8x101818
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Current status on 
element 112 chemistry:

Indication for

At FLNR: Isothermal chromatography on Au: 

E112 does not adsorb at room temp. ∆Ha < 60 

kJ/mol (A. Yakushev et al.)

At GSI: Thermochromatography: E112 does not 

deposit on Au down to -90 °C ∆Ha < 48 kJ/mol

(S. Soverna et al.)
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If high energy events due to element 112, 
then it is most likely gaseous

under standard conditions

If high energy events due to element 112, 
then it is most likely gaseous

under standard conditions

E112E112 ∆Hsubl(E112) < 33 kJ/mol∆Hsubl(E112) < 33 kJ/mol



Both experiments not conclusive, 
because

→ Detection of SF activity not specific to 
assign it to a given (isotope of an) 
element.

→ Fission fragment energies too low
(FLNR: ion. chamber; GSI: PIN-
diodes)



Even more concern:

- Several attempts to confirm Dubna
findings failed at LBL (K.E. Gregorich at 
al): No observation of any evaporation
residues using BGS at cross section
limits being a factor of four below the
claimed Dubna values

- Recent attempt to confirm the
VASSILISSA result with DGFRS at 
FLNR failed also: no sf-activity was 
found but an α−decaying isotope
discovered (Utyonkov, priv. comm.)
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Faster transport time ≈ 2 s (sensitive to long-
lived sf and short-lived α−emitters)

Closed loop for the carrier gas (less water vapor)

4π COLD
higher detection efficiency: single α-decay: 88 %

SF-decay: 76 % (coinc.)

September 2004
Repeat GSI experiment with improved set-up

What‘s next ?
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SEPTEMBER 23-28, 2007 DAVOS, SWITZERLAND 

  August 2004 

The Third International Con-
ference of the Chemistry and 
Physics of the Transactinide 
Elements (TAN 07) will be 
held September 23-28, 2007 
in Davos, Switzerland. This 
conference is the continuation 
of TAN 03, the Second Inter-
national Conference on the 
Chemistry and Physics of the 
Transactinide Elements that 
was held in Napa, California, 
USA during November 2003. 
Davos is located in a pictur-
esque mountainous area in 
eastern Switzerland at an al-
titude of 1560 m asl. 
 
 
 
 

P r e l i m i n a r y  S c h e d u l e :   
 First Circular September 2006 
 Deadline for Questionnaire October 31, 2006 

 Second Circular and  
 Call for Abstracts December 2006 

 Deadline for Abstracts February 28, 2007 
 Authors Notification and 
 Deadline for Registration April 30, 2007 
 Third Circular and Final Program June 2007


