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Coulex of 184,186,188Hg: Experimental set-up

Isotope Charge 
state

Intensity@Miniball

184Hg 43+ 1000 pps

186Hg 43+ 2.0 x 105 pps

188Hg 44+ 2.5 x 105 pps

All 3 isotopes were post-accelerated by REX to 2.85 MeV/u.



Miniball

• Doppler shift in the gamma energy!
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Coulex of 184,186,188Hg: Shape measurements
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The cross section for exciting 184Hg to its 2+ state does not only 
depend on its reduced transition probability B(E2: 0+ -> 2+), 
but also on the diagonal matrix element <2+||M(E2)||2+>.

B(E2) = 19500±4500 e2fm4

N. Rud et al, PRL 31, 1421, 1973
+ life time measurements

Since the B(E2) value is known, the sign and magnitude of the 
quadrupole moment of the 2+ state can be measured by 
calculating the excitation cross section out of the intensity of
the detected γ photo peak of the 2+->0+ transition.

184Hg
120Sn
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Coulex of 184,186,188Hg: Preliminary experimental results

In August 2007 a Coulomb excitation experiment was 
performed on the neutron deficient 184,186,188Hg isotopes.
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Example: determination of the <2+||M(E2)||2+> matrix 
element in 186Hg.
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Example: determination of the <2+||M(E2)||2+> matrix 
element in 186Hg.
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Lifetime measurement
D. Proetel et al., Phys. Lett. 48B, 
102 (1974)



Coulex of 184,186,188Hg: Conclusion and outlook

Conclusions:

The heavy 184,186,188Hg were successfully produced and post-
accelerated by REX-ISOLDE.

Apart from the first 2+ state, also other states have been 
populated.

The detected γ yields of the photo peaks can be used to 
extract:

• transitional matrix elements (B(E2) values)
• diagonal matrix elements (quadrupole moments)

This is done by the program GOSIA by fitting the matrix 
elements to produce the obtained γ yields by a χ2

minimization. (T. Czosnyka et al, GOSIA2)



Coulex of 184,186,188Hg: Conclusion and outlook

Outlook:

A proposal for a Coulomb excitation experiment on 180,182Hg 
at REX-ISOLDE has been accepted.

A proposal for lifetime measurements in 184,186,188Hg at 
Argonne National Laboratory has been submitted.

Other experiments aiming at studying this heavy mass region 
have been proposed (Ra and Rn).



Coulex of 68Ni: Challenges and analysis improvements
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• Influence of intruder states on the <r2> values in Pt and Hg isotopes
• Evidence for a deviation of the <r2> values from the DM in Pb’s around 190-194Pb
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Coulex of 184,186,188Hg: Preliminary experimental results

In August 2007 a Coulomb excitation experiment was 
performed on the neutron deficient 184,186,188Hg isotopes.
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