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Synopsis The generation of attosecond XUV pulses has been optimized by characterizing the effects of experi-
mental conditions. The optimized high harmonic generation is verified and the CEP-dependent spectrum indi-
cates the signature of isolated attosecond pulse generation. 

High harmonic generation (HHG) has been 
employed as an efficient way to generate isolat-
ed attosecond pulses [1] and brings possibility 
to directly observe the motion of electrons [2]. 
In this work we present the results of the opti-
mization of the flux of HHG radiation at 100 eV 
and demonstrate through carrier-phase resolved 
spectral measurements the signature of isolate 
attosecond pulses.  

 

Figure 1. Optimization of HHG. The variations of 
normalized intensity of harmonics around 100 eV 
generated in 2 mm tube versus focus position (a), gas 
pressure (b), and pulse duration (c). (d) The compar-
ison of optimized HHG signals of four tubes. 

A systematic optimization of HHG yield 
near 100 eV with respect to gas pressure, posi-
tion of driving laser focus, driving laser chirp, 
and gas cell length has been carried out using 
similar experimental setup as given in Ref. [3]. 
Four Ne-filled nickel tubes have been used as 
gas targets separately. For each tube, the effects 
of three critical experimental conditions have 
been characterised as given in Figure 1. (a)-(c), 
where only the data obtained in 2 mm tube are 
shown as representative, since all tubes have 
similar properties. The comparison of the opti-
mized HHG signals of four tubes (Figure 1. (d)) 
inidcates that the 2 mm tube is optimal for HHG 
around 100 eV. 

 

Figure 2. CEP dependence of HHG radiation gener-
ated in 2 mm tube. Colors indicate yield. 

Figure 2. gives the CEP dependence of the 
optimized high harmonic spectrum which is 
generated in 2 mm tube. (a) shows the spectra 
normalized to integral yield for 0- CEP set-
ting. A structureless continuum appears in the 
cut-off region (indicated by the dotted line in 
figure 2) for φ = 0.05π (d) and φ = 0.96π (b), 
while the maximum modulation depth appears 
for φ = 0.53π (c). This behavior of the spectrum 
in the cut-off is a signature of the generation of 
isolated one and two attosecond pulses respec-
tively  [4]. 

Our results serve to define tolerances for de-
sign of attosecond pulse generation setups in the 
future. 
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