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Kibble balance: Background

Currently, the kilogram 1s the only SI Unit (International System of Units) to be defined by
a physical standard. This one kilogram standard, called the International Prototype Kilogram
(IPK), was manufactured in the late 19™ century out of a platinum iridium alloy. Drift in the
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frequency of a photon to its energy through E = hf.

mass of the standard means that the definition of the kilogram has not remained constant
over time, an issue for scientists and metrologists.

In the late 1990s, scientists started considering the possibility of redefining the kilogram,
such that it would no longer be based on a physical mass standard. One leading idea on how
to accomplish this was through the use of a device called a Kibble balance. The advantage of
a Kibble balance 1s that it eliminates the need for a physical standard, allowing scientists to
decouple the definition of the kilogram from its realization — the IPK — instead allowing it to
be defined in terms of Planck's constant.
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Johnson, and my lab partner, Lorenzo

Costanza were instrumental in the
construction of the LEGO Kibble
balance. Thank You.
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with the device.

A typical Kibble balance uses one mass pan and one electromagnet. The LEGO Kibble
balance utilizes a symmetrical design with electromagnets and mass pans on both sides of the

LEGO Kibble balance Construction and Operation

The design for the LEGO Kibble balance was sourced from the American Journal of
Physics, A LEGO Watt Balance, designed originally by the National Institute of Standards
and Technology (NIST) to demonstrate the principles behind a Kibble balance, and as an
educational tool. A LabVIEW program for the LEGO Kibble balance 1s used to interface
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Concluding Remarks — My LEGO Kibble balance

While the LEGO Kibble balance is not nearly accurate nor precise enough to be used in a
professional setting, it is a great demonstration tool, because the principles on which a full
scale Kibble balance functions are the same as the LEGO Kibble balance. If I was to
continue working on this project, I would make a few changes in an attempt to improve the
performance of the balance. The first step in this process would be to wind new coils. In the
current design, the coils were wound by hand, and are not optimized for this application. A
shorter, more tightly wound coil would likely improve the performance of the LEGO Kibble
balance.
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