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Practical realization of the optical watt was liberated by the 2019 Redefinition of the International System of Units and the kilogram. At least four orthogonal routes are possible. Since the 1980’s, the
dominant realization was by electrical substitution and thermal detectors [1]. Langley demonstrated this as early as 1881 and Kurlbaum shortly after [2,3]. One can also realize a watt through Boltzmann
constant and temperature measurement of a blackbody source [4]. Of the four, the ultimate quantum realization is arguably by counting photons, the hyperfine frequency of cesium being the required
fundamental constant [5]. But if the redefinition of the kilogram and the Kibble balance was a catalyst of change for mass, we think it has a great future in optical power and radiation pressure. It is
possible to achieve 0.01 % uncertainty of 100 mg[6]. This implies, therefore, one should be able to achieve the lowest uncertainty optical power measurements with equivalent force at approximately 100
kW (1 um wavelength) without knowledge of the gravitational constant. 100 kW may seem impractical for any sensible realization, but multiplying reflections from a laser beam is intuitive and practical.
We have realized an optical watt by means of an electrostatic force balance and ‘amplification” of optical force, putting optical power on the same footing as the kilogram and the Kibble balance. As
commercial lasers generating 10’s of kilowatts become commonplace, we see a path forward to optical power realization, high-energy measurements for fusion experiments, and measurement of force
without a gravitational reference. Furthermore, traditional optical power measurements (below one watt), can help us achieve the lowest uncertainty of small mass and force measurements.[7]
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