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Dual Nature of Radiation and Matter

light behaves [ike a particle, matter behaves like a wave: the same duality, ceen from both sides
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run it back: no photon energy means no emiscion at all, however bright the beam. that one fact broke the wave
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heat: the sea of electrong figgles
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Electron emission: three ways out

free electrons move inside a metal but cannot leave on their own
leaving costs the work function @, (the wall, W in the figures)
thermionic : heat the metal, a few electrons gain enough to climb out
field emission : a strong field thins the barrier, electrons slip through

photoelectric : one photon gives all its energy fo one electron
a photon with less than @, frees none: the electron falls back
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a ctrong field tifts the ovtside into a
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one pﬁl oton, one electron: enaagh
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going further  How strongly heat and field matter

* thermionic current Joc T2e%/¥T: almost nothing until the metal is hot

* alower work function gives far more current at the same femperature

¢ field emission needs no heating but a field of about 108 V/m

o inahot or field-fed metal the electrons leave with little energy; a photon can give much more
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