Supplemental Notes:
The microwave frequency used here is lower than infrared, the proper frequency to cause oscillations in covalent chemical bonds through absorption. Microwaves cause oscillations of polar molecules of water in moisture. Oscillating electric fields act on asymmetric distributions of charge such as occur in H2O. Metal elements, with electrons in delocalized metallic bonding, have ionization energies low enough that microwaves acting on metals can cause sparking, or ionization of air, so metals cannot be used to determine microwave wavelengths with this melting band method.
Although it is assumed that metal mesh on microwave glass windows being smaller than the wavelength of the light prevents the radiation from passing through as an intact wavelet, in reality the radiation is reflected by the metal, and with metal being less than a wavelength distant from another metal wire, the reflected waves interfere and cancel each other to block passage. Long radio waves are also blocked by conductive metals due to the reflection of the photons. It is not the length of the traced wave as much as the frequency of the oscillation that determines the fraction of photons that are reflected rather than absorbed. Water absorbs microwaves because of the frequency of oscillation matches the resonant vibrations of the molecule, not because of an intact wavelet of 2 inch length physically compares to the miniscule 770 pm for the width of a water molecule.
The metal wire mesh in a typical microwave glass window form approximately 1 mm gapped holes, 12 times smaller than the wavelength of the radiation. And any escaping radiation would travel forward perpendicular to the window so it is not the length of a wave if it were to exist intact, that determines whether it passes through or not. It is also not the width of the photon with E and B fields over a significant distance that is blocked either, because visible light with a far higher field amplitude and energy and frequency passes through these holes easily. High energy waves have both high magnitude E and B fields perpendicular to the propagation direction (photon width) and a short distance to complete each oscillation (photon length). Low energy radiation has low amplitude E and B fields perpendicular to the propagation direction and a long distance to complete each oscillation. This suggests it is indeed the high reflection and scattering of photons without reinforcement or resonance between the metal wires forming the holes that cause the radiation to be blocked from passage.
The argument that radio waves are intact waves is not proven by the fact that radio receiving antenna have lengths matching the wavelength of the radiation because this is also consistent with photons being small corpuscles of energy rather than long intact waves of energy. Over the distance of a radio antenna, photons are able to complete a full oscillation, so information would be efficiently transmitted even though the radio wave photons may not be intact waves.
Light from the sun consists of photons having a broad range of frequencies. Infrared light matches frequencies of molecular bond vibrations so materials are warmed when the sun rises. Visible light allows man and animals to see objects. Select colors of light are absorbed by plants to provide the energy for photosynthesis where carbon dioxide is removed from the atmosphere to synthesize sugar, and water is split to release oxygen gas, thereby providing the world’s food supply while cleaning and replenishing the atmosphere. UV light sterilizes and also catalyzes the synthesis of vitamin D from cholesterol and the darkening of melanin in skin.
