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The charge radius of 6He has been determined for the first time by 
measuring the atomic isotope shift between 6He and 4He using laser 
spectroscopy.  For this work, 6He atoms were produced at the ATLAS 
accelerator facility at Argonne National Laboratory, and quickly captured 
and cooled by an on-line laser trap. By applying laser spectroscopy on the 
trapped 6He atoms as well as on their 4He isotopic partner atoms, the 
charge radius of the 6He nucleus was determined to be 2.054 ± 0.014 
fermi, approximately two millionth of a nanometer. The measurement is of 
such accuracy that it distinguishes between the available theoretical 
predictions. The data offer new insight into the dependence of three-body 
interactions on neutron number, which in turn is essential to the 
understanding of the structure of all neutron-rich systems, including 
neutron stars. 
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ethod: Production and Laser Trapping of 6He Atoms 
n this work, 6He nuclei were produced via the 12C(7Li, 6He)13N reaction 
ith a 100 pnA, 60 MeV beam of 7Li from the ATLAS accelerator at 
rgonne National Laboratory. Neutral 6He atoms diffused out of the hot 
raphite target and were transferred in vacuum to the nearby atomic beam 
ssembly at a rate of approximately one million per second. Trapping 
elium atoms in the 23S1 metastable level was accomplished by exciting 
he 23S1 – 23P2 transition using laser light with a wavelength of 1083 nm. 
He atoms were mixed with a krypton carrier gas and sent through a 
ischarge to be excited to the 23S1 level. The metastable 6He atoms were 
ransversely cooled, decelerated with the Zeeman slowing technique, and 
hen captured in a magneto-optical trap at a rate of approximately one 
tom per minute. 
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