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CT invariant quantum spin Hall effect in ferromagnetic graphene

SUN Qing-Feng' XIE Xin-Cheng"*"
(1 Institute of Physics s Chinese Academy of Sciences, Beijing 100190, China)
(2 Department of Physicss Oklahoma State University . Stillwater, Oklahoma 74078, USA)

Abstract We predict a quantum spin Hall effect (QSHE) in ferromagnetic graphene under a magnetic
field. Unlike the previously reported effect, this QSHE appears in the absence of any spin-orbit interaction,
and its system does not possess time-reversal (T) invariance but has CT invariance, where C is the charge

conjugation operation. Due to this QSHE, the longitudinal and spin Hall resistances exhibit quantum plat-

eaus. In particular, the plateau of the spin Hall resistance is very robust against disorder.

Keywords quantum spin Hall effect, topological insulator
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Remote terahertz wave sensing using laser-induced fluorescence

LIU Jing-Le ZHANG Xi-Cheng'
(Center for Terahertz Research , Rensselaer Polytechnic Institute, Troy, New York USA 12180)

Abstract Remote terahertz ( THz) wave spectroscopy holds great potential in the applications in
homeland security and environmental monitor. However, broadband THz wave sensing at standoff distance
has remained long-existing challenge due to the strong ambient water vapor absorption in THz frequency re-
gion. Here we present an “all-optical” technique of broadband terahertz wave remote sensing through
coherent manipulation of the fluorescence emission from asymmetrically ionized gases. Owing to the high
atmospheric transparency and omni-directional emission pattern of fluorescence, this technique can be used
for remote sensing with advantages of minimal water vapor attenuation and unlimited directionality for
optical signal collection. Coherent THz wave detection at a distance of 10 meters has been successfully
demonstrated.

THz waves, remote sensing, laser-induced fluorescence, coherent detection
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