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Abstract: Multi-millijoule, few-cycle, carrier-envelope-phase (CEP) locked, near-infrared pulses at 750 nm from an optical parametric chirped-pulse amplifier are applied to the generation of CEP-dependent, soft-X-ray high harmonics around the boron K-edge at 188 eV. The dependence on the CEP manifests the phase coherence of high harmonics preserved in the highest photon energy ever reported.
1. Introduction
Frequency conversion via high harmonic generation (HHG) is recognized as a useful method to obtain coherent radiation far beyond the water window from table-top lasers [1-3].  Sources of bright coherent radiation in the water window are especially attractive for applications in biology such as high-contrast imaging and real-time tracing of living cells. In addition, carrier-envelope-phase(CEP)-stabilized, few-cycle pulses from a Ti:sapphire laser followed by hollow-fiber pulse compression have been predominantly used for the generation of attosecond pulses via HHG  [4]. 
2.  Experiments
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Fig. 1. (Left) Experimental setup for the generation and detection of soft-X-ray high harmonics. (Right)  Observed CEP dependence of high harmonic spectra near the cutoff.
3.  Conclusion
We succeeded in producing high harmonics near the boron K-edge (~188 eV)  as well as in the water window using a novel OPCPA system. To the best of our knowledge, this report is the first HHG experiment using multi-millijoule, few-cycle, CEP-locked, optical pulses from a high-repetition-rate (1 kHz) OPCPA system. Our experiments demonstrate a significant step toward the generation of attosecond pulses in the soft-X-ray region.  The CEP dependence of high harmonics was clearly observed when the cutoff energy was set near the boron K-edge. 
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