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Measuring sound velocity in solid medium by ultrasonic pulse method

ZHANG Yuan-wu, YAN Xiang-hong, LIU Yujiao, ZHNAG Yi
(College of Science, China University of Petroleum, Qingdao 266580, China)

Abstract. According to the Christofel equation which satisfies the relationship between acoustic
velocity and elastic constant, the ultrasonic pulse method was used to measure the acoustic velocity of
ultrasonic wave in giant magnetostrictive material. Using electromagnets to stimulate uniform exter-
nal magnetic field (0~106 kA/m), the dependences of the ultrasonic velocity in three different direc-
tions on the external magnetic field were measured, and the elastic constants of the giant magnetos-
trictive material were calculated for varied external magnetic field. By this extension and upgrade of
the traditional solid medium velocity measurement experiment, students’ understanding on the princi-
ple of ultrasonic velocity measurement were deepen, and the traditional experimental project was given
new vitality.

Key words: giant magnetostrictive material; acoustic velocity; anisotropic elastic constant; mag-

netic field
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Generation and application of narrow-band laser pulse
based on Fabry-Pérot interferometer

YANG Yu-bo, LU Hao-yu, ZHANG Wen-kai
(Department of Physics, Beijing Normal University, Beijing 100875, China)

Abstract.: The main principle of Fabry-Pérot interferometer is multi-beam interference. Due to its
resonant cavity structure (F-P cavity), when the frequency of the incident light meets the resonance
conditions, the transmission spectrum will have an extremely high peak. The resonant cavity can be
used to screening the input frequency and obtain an ideal narrow-band pulse. This article briefly intro-
duced the basic principles of F-P cavity and the basic method of using F-P interferometer to generate
narrow-band pulse, and introduced the application of this narrow-band pulse in femtosecond stimula-
ted Raman spectroscopy (FSRS), sum frequency spectroscopy (SFG), two-dimensional infrared spec-
troscopy (2D-IR) and other state of the art spectroscopy technologies.

Key words: Fabry-Pérot interferometer; narrow-band pulse; femtosecond stimulated Raman spec-

troscopy; sum frequency spectroscopy; two-dimensional infrared spectroscopy
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