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Two-Photon Resonance in Lithium
The cross section for 4 photon ionization of atomic hydrogen as calculated by
Reinhardt for a single frequency laser. To facilitate comparison, the cross
section has been divided by 13, As the intensity increases, the peaks shift to
the blue and become broader.
lonization profiles produced by laser intensity 1° and at five times that intensity
51°. As the laser intensity is increased, the ionization profile becomes broad
and asymetric and is shifted to the blue of threshold.
Schematic diagram of the excitation process, illustrated with hydrogen, n =
4. a) (above) Energy levels in an electric field, neglecting the second order
Stark effect. The bold arrows show the excitation path used to populate the
circular state, |m| = 3; the light arrows show an alternative excitation route;
the dashed arrows show "leakage" transitions which must be avoided. b)
(below) The progression of n, = 0O levels in a decreasing field, with the
second order Stark effect exaggerated for clarity. An adiabatic rapid
transition can occur whenever the energy level separation passes through
resonance with the microwave frequency ». Because of the second order
Stark effect these transitions occur successively, "stepping” the population
along the route shown in a), above.
Distribution of population in lithium for various values of |m| as revealed by
selective field ionization. States are n = 19, n, = 0. The ionization field
increases with time. The ionization thresholds occur in increasing fields as
Im| increases. a) [m| = 2 states initially populated by laser excitation in a field
of 830 Vem'!. The signal is clipped due to saturation of the detector. The
small peak to the left is due to |m| = 0 atoms. The small peak to the right is
due to |m| = 2 atoms which ionize hydrogenically. The |m} = 2 peak occurs
at approximately 4.5kVem'. b) Same as a), but with the adiabatic rapid
passage field ramp on for atime 7 _ = 4ps. The |Im| = 2 population has been
transferred predominantly to |m| = 17 c) 7 increased: ionization signals for
|m| = 17 and 18 are both visible. d) Tro >4.5. us. The |m| = 18 circular states
is populated. No further change in the ionization signal occurs with
increasing L= The ionizing field is approximately 5.9 kVem _ 1
Figure .
Figure -
Figure

Soft x-ray spectra of

(a) ohmic discharge before RF pulse

(b) during injection of 45 kW of lower-hybrid power

Temporal evolution of signals during the LHCD density increase:

(a) plasma current, (b) loop voltage, (c) density, (d) central chord brightness

of H,4661A, (e) central chord brightness of CV 2271A P = 10 kw, Ap =

+6CP

Temporal evolution of signals during LHCD density increase

(a) plasma current, (b) loop voltage, (c) density, (d) density fluctuation level

from 2 mm microwave scattering, fo = 325 kHz, (e) hard x-ray signal, (f)

edge density from Langmuir probe, (g) central chord brightness of H

Frequncy spectrum of RF bursts with/without LHCD from RF probe in limiter

shadow
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Figure 19-5: Hard x-ray profiles from scanning hard x-ray spectrometer 123
Figure 20-1: Photograph of External Cavity 131
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