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Measuring quantum tunneling of atoms and molecules in strong field laser

WANG Jtguo', YU Xiao-yang', LIU Yun-quan'**
(1. State Key Laboratory of Artificial Microstructure and Mesoscopic Physics,
Department of Physics, Peking University, Beijing 100871, China;
2. Collaborative Innovation Center of Quantum Matter, Beijing 100871, China;

3. Collaborative Innovation Center of Extreme Optics, Taiyuan 030006, China)

Abstract: The multiphoton ionization and tunneling ionization of atoms and molecules are the
quantum phenomenons that under extreme conditions, and also the fundamental dynamic process in
strong field physics. It is significant for exploring the inner structure and interaction of microscopic
particles that measuring the ultrafast dynamic process of atoms and molecules in strong field with
higher accuracy. First, some fundamental concepts and phenomena about photoionization in strong
field physics were introduced. Second, the cold target recoilFion momentum spectroscopy (COLT-
RIMS), as an important instrument used in experiment about the interaction between strong laser
field and molecules, was shown in detail. Finally, the influence of sub-barrier phase in tunneling
process on photoelectron momentum spectrum based on COLTRIMS was illustrated.

Key words: strong field physics; tunneling ionization; cold target recoilFion momentum spectros-

copy; sub-barrier phase
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