The Window Resonances in the Subvalence

s-shell Photoionization Spectra of the Metal Atoms
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Metal vapor oven

O 1: Sketch of the experimental setup and measurement system.
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0 2: Partial photoion-yield spectra of (a) K, (b) Rb, and (¢) Cs. Singly-charged photoion
yields are shown as dots and doubly-charged photoion yields are shown as a solid line.



0 1: Calculated energies (eV) for (m — 1)s hole states and the ionization limit of K,

and Cs. The right two columns show the observed energies.

P93 %)+2P(7 %)  *P(7 %)+2P(93 %) obs.
main config.  1/2 3/2 1/2 3/2 Lower Higher
K
3s'3pSdsdp  36.71 36.71 37.14 37.16 36.72  37.45

3s513p%4s5p  38.93 38.93 39.52 39.52 38.89 -
3s13pS4s6p  39.57 39.57 40.12 40.12 39.68 -
3s13p54s7p  39.86 39.86 (40.12)  (40.12) 39.9 -
3513pS4s8p  40.02 40.02 40.55 40.55 40.02 -
3513p%4s9p  40.11 40.11 40.65 40.65 40.08 -
3s13pSasep 40.40 40.78 40.3 40.7
Rb
45 4p%5s5p  33.42 33.45 33.89 33.93 33.36  33.97
45*4p%556p  35.65 35.66 (36.13)  (36.13)  35.44 -
4s'4p55s7p  36.26 36.26 36.84 36.84 36.14 -
45'4p55s8p  36.53 36.53 37.11 37.1 - -
45 4pS5sep 37.03 37.54 37.0 37.4
Cs
55'5p%6s6p  27.48 27.53 27.94 28.03 27.42  27.76
5s5'5p56s7p  29.61 29.61 30.17 30.17 - -
5s515p%6s8p  30.19 30.17 30.7 30.71 - -

55'5p%6sep - - - -




0 2: Fano parameters of K, Rb and Cs as derived from Eq. 1. For the first excitation states
(m —1)s' (m — 1)p°msmp both the *P and the *P(*) term are given.

main config. E, r q
K
3s13pSdsdp 36.72(5) 0.21(5) 0.23+0.01
3s13pSdsdp 37.4(6)  0.15(9) 0.6+0.1
3s13pS4sbp 38.90(8) 0.16(8) 0.14+0.03
3s13pS4s6p 39.6(1)  0.09(9) 1.040.2
3s13pS4sTp 39.91(8) 0.07(9) 0.8+0.1
3s13pS4s8p 40.0(2)  0.06(9) 0.840.1
35'3p54s9p 40.1(1) - 0.6+0.3
Rb
45'4p55s5p 33.36(1) 0.16(5) 0.11+0.05
4514p55s5p 34.0(1)  0.1(2) 0.4+0.1
451 4p5556p 35.45(2) 0.10(3) 0.1240.02
451 4p55sTp 36.1(1)  0.1(1)  0.3+0.08
Cs
5515p°6s6p 27.42(1) 0.15(1) 0.26+0.01
5515p°6s6p 27.8(1)  0.06(1) 0.540.1

*First state of higher series



