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The AWAKE project has a uniform rubidium vapor source with baseline density of 7e14 cm^-3 that must
be completely ionized radially to 1 mm over its entire 10 meter length. Furthermore, the ionization must
be substantially faster than a single plasma period to seed the self-modulation instability. We use a 4.5 TW
fiber / titanium:sapphire chirped pulse amplification laser system to ionize. Because two of the transitions to
ionization lie within the full width at half maximum of the laser spectrum, significant anomalous dispersion
occurs within the laser pulse if there are large valence electron populations in the ground (5S) or first excited
state (5P).This dispersion along with diffraction can cause the laser to stretch longitudinally and expand trans-
versely, decreasing the ionization probability. If the laser pulse energy is too low as it propagates through the
extended vapor source, depletion until critical intensity occurs and the beam crashes, causing rapid expansion
and stretching.

We show that the pulse crashing problem can be overcome by using laser pulses with sufficient energy and
intensity to propagate the full length of the vapor source. The strengths and limitations of using a resonance
enhanced scheme are also discussed.
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