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Abstract The method of Raman-Nath symmetric beam splitting based on magnetically insensitive states and the
scheme of internal state interference are proposed. The interference based on magnetically insensitive states is
insensitive to the magnetic fluctuation, which is beneficial to the contrast enhancement of interference fringes. If
such a Raman-Nath symmetric beam splitting method is applied in the path-conjugate atom gyroscope, the system
noise is obviously reduced. By means of optimizing the symmetric-beam-splitting parameters of double pulses, it is
possible to obtain a high diffraction efficiency. The scheme of internal state interference is successfully used to solve
the problem of momentum state interference being susceptible to the environment.
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Fig. 1 Schematic diagram of atom splitting by two pairs of counter-propagating standing wave Raman lights
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Fig. 2 Schematic diagram of three-level system coupling with two Raman lights. (a) Schrédinger representation;

(b) rotating frame
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(d) fourth order diffraction
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Table 1 Parameter optimization of double pulses

n 1 2 3 4
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(c¢) beam combining and coherent measurement
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