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Physical Properties of Phosphorene Surface Adsorption
with Nonmetal Atoms

SUN Weiqi, MA Bingxian, FAN Junfang
(College of Physical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Basic physical properties of phosphorene surface adsorption with nonmetal atoms(C,N,0) ,
including the most favorable adsorption sites, geometric structure and electron shift have been studied.
Data were systematically analyzed. Then, after adatoms adsorbed on the surface of phosphorene, the
change of band structure and the variation of electronic density of states with energy were also explored.
Through systematic analysis of the phosphorene system, it can be found that adatom adsorption changed
the properties of phosphorene because of the interactions between different adatoms and electron shift. It
could be useful for future study of phosphorene.
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Robust Stabilization and H_ Hybrid Control for Nonlinear
Time-delay Singular Large-scale Systems

ZHAO Le, MA Yuechao, LIU Deyou
( College of Science, Yanshan University, Qinhuangdao 066004, China)

Abstract: The research of stabilization and H_ control for the nonlinear large-scale time-delay systems
with nonlinear perturbation was studied. Based on the bounded real lemma, LMI method and a novel
Lyapunov-Krasovskii functional, a new delay-dependent sufficient condition for the existence of stabiliza-
tion and hybrid controller had been given. The controller could be obtained by solving the corresponding
linear matrix inequality. This controller designed could make the closed-loop systems asymptotically sta-
ble,as well as satisfying H_ properties to achieve disturbance attenuation.

Key words: decentralized H_ hybrid control; singular large-scale system; time-delay; nonlinear pertur-
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