699
Accession Number

12335889
Author

Nusinovich GS. Pu R. Antonsen TM. Sinitsyn OV. Rodgers J. Mohamed A.
Silverman J. Al-Sheikhly M. Dimant YS. Milikh GM. Glyavin MY. Luchinin AG.
Kopelovich EA.
Author Unabbreviated

Nusinovich G. S.; Pu R.; Antonsen T. M.; Sinitsyn O. V.; Rodgers J.; Mohamed A.; Silverman J.;
Al-Sheikhly M.; Dimant Y. S.; Milikh G. M.; Glyavin M. Y.; Luchinin A. G.; Kopelovich E. A.
Author/Editor Affiliation

Milikh GM. : Department of Astronomy, University of Maryland, College Park, MD 20742,
USA

Dimant YS. : Center for Space Physics, Boston University, Boston, MA 02215, USA

Mohamed A. Silverman J. Al-Sheikhly M. : A. James Clark School of Engineering, University
of Maryland, College Park, MD 20742-3511, USA

Nusinovich GS. Pu R. Antonsen TM. Sinitsyn OV. Rodgers J. : Institute for Research in
Electronics and Applied Physics, University of Maryland, College Park, MD 20742-3511, USA

Glyavin MY. Luchinin AG. Kopelovich EA. : Consortium GYCOM, Nizhny Novgorod 603600,
Russia
Title

Development of THz-range gyrotrons for detection of concealed radioactive materials
Source

Journal of Infrared, Millimeter and Terahertz Waves, vol.32, no.3, March 2011, 380-402.
Publisher: Springer US, USA.
Abstract

The Center for Applied Electromagnetics (AppEl) at the University of Maryland had started
development of a sub-THz gyrotron for detecting concealed radioactive materials. The concept is
based on the use of a high-power gyrotron whose power being focused in a small spot with
dimensions on the order of a wavelength exceeds the threshold level required for initiating a freely
localized microwave breakdown in air. However, in the absence of radioactive materials, the
ambient electron density is so small that there is a very small probability to find a free electron in
this small volume to trigger the avalanche breakdown process. Therefore the fact that the
breakdown was observed would indicate that there is a hidden radioactive material in the vicinity
of a focused wave beam. We present the design data for a 200-300 kW, 670 GHz gyrotron
operating with a pulsed solenoid and describe a single-shot pulsed solenoid producing 27-28 T
magnetic fields. Also numerous issues in this specific application are discussed, viz. threshold
conditions for initiating the breakdown, production of gamma rays by concealed radioactive
materials and their role in producing low energy electrons outside a container, wave beam
focusing in a small spot by a limited-size antenna, random walk of energetic electrons which may
result in appearance of free electrons in a given volume during the RF pulse and comparison of
diffusion time with the time required for competing processes, such as ionization and three-body
attachment. (39 References).



