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Black-body radiation is found to cause a diffusion ionization of Rydberg atoms
even at room temperature. The probability for the ionization ofthese atoms is
determined and the conditions under which this process occurs are found.

It was only recently established that the ubiquitous black-body radiation plays an
important role in the spectroscopy of Rydberg atoms even at room temperature. 1.2

Black-body radiation causes shifts in the energy of atomic levels,2 induces transitions
between atomic states,2 causes photoionization of Rydberg atoms,3 and affects the
population of highly excited states in the recombination of ions.4•5 We will show that
black-body radiation also causes diffusive ionization of Rydberg atoms and ions. Un­
der certain conditions, the principal condition among which is the collision-induced
mixing of levels in I, the diffusion process resulting from black-body radiation is the
basic mechanism for the ionization of Rydberg atoms.

Let us consider a production of Rydberg atoms or ions at a steady rate r with an

energy Eo = Z22n~ (Z.is the core charge) in a Planckian field with a temperature T.
The function f( E) for the distribution of electrons in the energy space E of Rydberg
atoms is given by the balance equation

Here KE ••• and Wj are respectively the rate ofthe E -+ c' transition and the rate of direct
ionization of Rydberg atoms as a result of black-body radiation, and wq is the rate of
radiation quenching of Rydberg atoms to lower states with E>ctz,(ZT)2/312 [the
states with E> Et do not participate in the ionization, since the rate of their spontane­
ous quenching is greater than the total rate of the induced transitions,

wq (E) > Wb (E) = 'Ln.KE.n" According to the results of Refs. 2 and ~6, we have

€ > €, w = r- 1 e5/2
q ,

where WE,•• is the probability for a spontaneous transition E-+€ in the Kramers ap­

proximation, Ao= 8a3Z4/3/3ii, a is the fine-structure constant, Eg is the ground-
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