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Status of the development of Delhi Light Source
(DLS) at IUAC
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Thedemand of the Terahertz radiation in various fundamental and applied research fields is increasing steadily.
To address the requirement, a project to construct a compact Free Electron Laser by using a normal conduct-
ing photocathode electron gun has been conceived at Inter University Accelerator Centre (IUAC), New Delhi,
India [1, 2]. In this facility, a single laser pulse will be split in to many micro-pulses which will produce a
ʻcomb beam’of electrons [3, 4] from metal as well as from semiconductor photocathodes. The electrons pro-
duced from the photocathode will be accelerated up to an energy of ~8 MeV by a copper cavity operated at a
frequency of 2860 MHz whose design is similar to those at BNL and KEK [5,6]. The resonance frequency of
the copper cavity was chosen as 2860 MHz since the gun is planned to be replaced later by a superconducting
photoinjector working at a multiple of 130 MHz. The separation of the laser micro-pulses will be varied by ad-
justing path length difference of the interferometer-type pulse divider and thus the separation of the electron
microbunches will be also altered. For every separation of the electron microbunches, the magnetic field of
the undulator and/or the electron energy will be adjusted in such a way, that the THz radiation can be tuned
in the range of ~ 0.15 to 2.5 THz.
The 2.6 cell, 2860 MHz copper cavity to be used as electron gun has been fabricated, tested and waiting to
be installed in the beam line. Other components like the Klystron/Modulator, the photocathode deposition
mechanism, the laser system, the undulator magnet, various electromagnets, beam line components, etc. are
being procured or under advanced stage of design. Production of the electron beam and the THz radiation
from Delhi Light Source is expected to be demonstrated by the year 2017 and 2018, respectively. In this report
the principle of generation of ʻcomb’beam, expected characteristics of super-radiant undulator radiation, the
possible experiment by the radiation, etc. will be presented.
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