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the self-focusing of the originally annular Xe(M) beam, (b) 3-D view of panel (a) illustrating the collapse of the 
annular configuration of the Xe(M) beam into a focused axial structure. The self-focusing action is developed in 
the Xe cluster medium in a region that is not directly excited by the 248 nm pulse, (c) Simultaneously recorded 
Xe(L) emission that spatially overlaps the image in panel (a). The use of a 7.5 ^m thick Ti filter suppresses the 
Xe(M) signal by a factor of ~10 ; hence, only the Xe(L) component is detected. This image demonstrates that 
sufficiently intense Xe(M) radiation can produce strong Xe(L) emission by a nonlinear coupling. Of particular 
significance is the Xe(L) production observed at the end of the channel with a maximum spatial breadth of 
-200 |im. 
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With the intense laser entering the relativistic regime for some time, the vision of laser wakefield acceleration 
has become a reality. With the energy of relativistic laser further increasing, we now envision a regime of greater 
accelerated energies as well as new regimes of acceleration, including ions. With the 100J class laser now soon in 
hand, we foresee multi-staged acceleration reaching beyond lOOGeV, a serious energy threshold. With this class 
ion acceleration also enters into a new regime where ions too become relativistic and thus monoenergy. We 
will discuss TeV and PeV laser acceleration in this talk. In addition to laser-based collider possibility (for which 
we advocate laser development with high efficiency and high repetition rate), we also envision possibility of 
conducting fundamental physics research based on non-collider approaches. PeV energies will allow us to feel 
the texture of vacuum. Meanwhile, high intensity fields of laser could excite and resonate with 'vacuum modes', 
for which we will elaborate. Finally, I will mention some of societal applications that may be derived from these 
laser technology development spurred by the interest into fundamental physics. 
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