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One- and two-photon detachment cross sections
within the perturbation theory

oM = r(2ra)w < Uislé - D|Ty > |2

a: fine-structure constant. w: photon energy.

Wy: the initial bound state, Ejy.
Uy r: a final scattering state, £y = Eo + w.
é: (linear) polarization, D:dipole operator.
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Ps™ system (e, e, e™)

Kinetic energy term
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Symmetry ' = {L, 8,11}, [H,L*] =[H,L,])=[H,S?] = [H,1I] =0
Angular momentum L =1,, + 1., =1, + 1,
Spin S = s + So,
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Atomi orbital (AO) basis
A~ un 'r‘ R A
(e R) = U (v, (8 © Vi(R))

AO expansion
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coupled integro-differential equations
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coupled integro-differential equations = algebraic equations



One-photon detachment
cross sections of Ps™
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Two-photon detachment
cross sections of Ps™
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Selection rule
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Resonance parameter
E,. (eV) T (meV)
IS¢ 4.7340 1.2 present
4.7340 1.2 CR
D¢ 4.9550 0.050 present
4.9549 0.049 CR

E,. in photoelectron energy



e For photon energy above the one-photon detachment, one- and two
photondetachments occur simultaneously.

e The best way to distinguish them is to meaure the momentum of ejected
electrons. But it may be diffucult for Ps™ system.

Rates for one- and two-photon detachment of Ps™
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Summary

e Two-photon detachment cross sections (o(?)) of Ps~ are calculated with
the coupled channel calculations.

e The lowest 'S¢ and D¢ resonances below the Ps(n=2) threshold are
clearly seen.

e To observe the resonances without measuring the ejected electron kinetic
energy, the laser intensity ~ 1.0 x 10 W/cm? is required.
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