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We analyze the generation of single attosecond pulses by synthesized waveforms of 
sub-cycle pulse duration. High-order harmonics generation (HHG) is an intrinsic 
time-dependent process taking place two times every optical cycle of the electric 
field. The generation of a single burst of radiation seems therefore a difficult task 
even for few cycle pulses. We present the results of macroscopic modeling of HHG 
by high intensity transient waveforms which lead to single attosecond pulse 
generation in the water window and beyond, reaching the 1 keV spectral region. 
Controlled generation of two attosecond pulses is shown to be possible in specific 
configurations of the fields. 
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