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Generating ultraintense attoesecond pulses requires the coherent conversion of multi-TW 
optical rf infra-red laser pulses in to the XUV. While the potential of the relativistically 
oscillating mirror (ROM) is well understood, controlling the relativistic electron dynamics 
requires control of the driving field to the highest level. Recent work suggest that detailed 
control of the electron trajectories is possible by the addition of second laser field at 
oscillating with a frequency of 2ωLaser [1] and results in the generation of powerful attosecond 
pulses essential for attosecond pump/ attosecond probe experiments [2]. 
We investigate this effect both experimentally and with PIC simulations and describe how the 
precise addition of a second laser beam operating at ωLaser can significantly transform the 
interaction by modifying the accelerating potential provided by the fundamental frequency to 
drive strong coherent emission. Numerical particle-in-cell code simulations and experimental 
observations demonstrate that this modification is extremely sensitive to the relative phase of 
the two beams and can lead to significant enhancements in the resulting harmonic yield of up 
to a factor of 57[3]. These large enhancement factors were obtained by comparing the two 
colour experiment to a fully optimised scenario using only the fundamental laser frequency 
and thus represents a genuine enhancement.  
While gating techniques to achieve single attosecond pulse generation have been investigated 
[4], more powerful gating techniques are highly desirable.The sensivitive dependence on the 
relative phase of the two laser fields opens up the possibility of controlling the temporal 
dependence of resulting attosecond pulse train by controlling the temporal variation of the 
relative phase (chirp) – providing a new and powerful means of attosecond pulse train control. 
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