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T he beads under study by David 
Moore’s group at Yale University 
barely move as they hover inside a 

vacuum chamber. A focused laser con­
fines the 3-micron-wide silica spheres 
and cools them to minimize thermal 
jitters. Yet every now and then, the 
beads jolt 10 or so nanometers. The 
cause of each abrupt kick: the recoil of 
a nucleus in the bead that underwent 
radioactive decay. The new demonstra­
tion offers a blueprint for measuring 
radioactivity without the need to de­
tect often­elusive decay products.

The technique works by measuring 
the momentum of a radioactive nucleus 
that recoils in one direction upon emitting 
a particle in the other. The researchers 
embedded solid beads with radioactive 
lead nuclei and loaded individual beads 

into the optical trap. Observing each bead 
continuously for up to three days, Moore 
and colleagues recorded a series of sud­
den jumps. The events could be explained 
by nuclei that emitted alpha particles, re-
coiled, and then transferred their mo­
menta after crashing into neighboring 
atoms in the bead. By also tracking the 
overall charge of each bead, the research­
ers were able to confirm that changes in 
charge accompanied those in position.

The technique should work for all 
types of radioactive decays: Nuclei recoil 
regardless of whether their emissions 
include alpha particles, which are gener­
ally easy to measure via traditional de­
tectors, or neutrinos, which are not. That 
thoroughness could prove valuable for 
researchers probing fundamental phys­
ics or investigating the precise composi­
tions of nuclear materials. But first, they 
will have to improve the technique’s 
sensitivity to enable the detection of low­
er­energy radioactive processes, such as 
beta emission and some hypothesized 
rare decays. Moore’s group plans to spot 
the recoils associated with those pro­
cesses by using smaller, less­massive 
spheres. (J. Wang et al., Phys. Rev. Lett. 
133, 023602, 2024.)
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Levitating beads reveal 
radioactivity

A SMALL SILICA SPHERE hovers nearly motionless in a vacuum chamber. (Courtesy 
of Yale Wright Lab.)

A new technique for 
studying nuclear decays 
relies not on complicated 
particle detectors but on 
Newton’s third law.

SIM928 ... $1695 (U.S. List)

· ±20 V isolated voltage source 
· Ultra-low noise output 
· Switchable batteries for 
   continuous operation 

· Output floats to ±40 V

The SIM928 Isolated Voltage Source 
is ideal for applications where ultra-
clean DC voltage is required. Voltage 
can be set between ±20 VDC with 
millivolt resolution, and the SIM928 
delivers up to ±10 mA. The output 
circuit is optically isolated from all 
earth-referenced charging cicuitry. 
As the output battery is depleted, 
the freshly charged standby 
battery is switched in to replace 
it. This provides a continuously 
uninterrupted isolated bias voltage 
source.

SIM900 Mainframe loaded with a 
variety of SIM modules
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