
  

 

I. INTRODUCTION AND BACKGROUND 
he isolated attosecond pulses and attosecond pulse trains 

are characterized by Frequency-Resolved Optical Gating 
for Complete Reconstruction of Attosecond Bursts 
(FROG-CRAB) and reconstruction of attosecond beating by 
interference of two-photon transitions (RABITT), which are 
based on 2 color cross-correlation, attosecond XUV pulse and 
femtosecond driving pulse. Macroscopic effect such as 
propagation effect are not taken account in these method. 
Recent studies have shown that the Gouy phase plays an 
important role by changing the TOF position or by using a solid 
target [1,2]. In this study, the propagation effect to the targets 
has been revealed by comparison of Ne gas and Cu2O crystal 
using a relatively short focusing length mirror. 

II. RESULTS 
A carrier-envelope phase-stabilized, few cycle laser pulse (4 

fs FWHM, 800 nm, 300 μJ) is focused onto a static neon gas cell 
to generate coherent XUV bursts which is produced in every 
half cycle of carrier frequency of the laser via high-order 
harmonic generation(HHG) process. Co-propagating XUV 
bursts and leftover NIR pulse are separated by pellicle that 
150nm Zr film implemented in the center. When XUV busts 
passes Zr filter, NIR and low energy XUV burst are blocked and 
then single XUV burst are survived. The pulse duration of this 
XUV burst can be one or two order shorter than NIR driving 
pulse. Actual pulse durations are measured by attosecond 
streaking method. The XUV bursts is reflected by the inner 
mirror of two segment mirror set. The inner mirror is XUV 
multilayer mirror, which is 93 eV reflectivity center and 5 eV 
FWHM bandwidth.  

The streaking spectrograms from Cu2O target are recorded as 
target moving. Driving laser field phases are extracted from the 
streaking spectrogram. Fig. 1(a) shows extracted driving field as 
target position. Dot gray line indicate phase shift as target 
moving. Fig. 1(b) shows the phase shift as target position. Red 
dot is experiment data and blue line is calculated one. The 
calculated data includes Gouy phase shift and group delay 

caused by wave front curvature difference between XUV and IR 
due to Rayleigh length difference. 
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Figure 1. phase shift as target position. 
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Abstract: The phase shift as the interaction position with Ne gas and Cu2O crystal has been measured by 
the attosecond streaking method because the streaking experiment using isolated attoseocnd pulse can directly 
extract the phase information of driving laser field. The shift in solid target is 1.2fs/mm which is bigger than 
result of the gas.  the difference of phase shift coming from the target density and the propagation length in 
gas and solid. 
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