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We present here the first definite experimental measurement of the angular distribution of the

terahertz radiation (T-rays) from the target rear surface during high-power laser-thin foil inter-

action. The results include the complete spatiotemporal analysis of the terahertz radiation along

with the quantitative visualization of the charge particle spectra.

During laser-thin foil interaction terahertz radiation is generated from both surfaces, but the

emission from the rear surface dominates and the radiation can be coherent or incoherent de-

pending on the generation process. Although it is intuitive to think that the emission is isotropic

and generation process could only be due to the charge particle dynamics as the solid target

is opaque to the incident laser radiation, this common belief is yet to be corroborated. We

Figure 1: Transient structure of the T-rays

obtained from optical heterodyne detection.

inset present the corresponding beam profile.

present here a study of the charge particle dynamics

at the target rear surface firstly by looking at the 3

D emission pattern of the T-rays and analyzing its

temporal characteristic with unprecedented resolu-

tion [1, 2]. The spatial profile presented in figure 1

suggests that the THz emission is more dominant

at large angles to the target normal direction. While

temporal structures present short, multiple pulses of

few hundreds of femtosecond duration lasting for

several picoseconds. The experimental observations

are supported by a numerical study based on the

charge particle dynamics at the target rear surface

and the evolution of charge separation field. Based on this work we identify the major contrib-

utors which could be responsible for broadband terahertz emission from the rear surface of the

target along with their relative strength. A detailed discussion on our experimental observations

and numerical studies will be presented.
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