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The equivalence principle (EP) is a basic assumption of the general relativity. Quantum test of 

EP with atoms is an important way to examine the applicable scope of the current physical 

framework, so as to discover new physics. Recently we improve the four-wave double-

diffraction Raman transition method (4WDR) [1] we proposed before to select atoms with a 

certain mass and angular momentum state, and form a dual-species atom interferometer. By 

using the extended 4WDR to 85Rb and 87Rb atoms with specified mass and internal energy we 

carry out a joint mass-energy test of EP [2],  which is a first step in joint tests of two attributes 

beyond the traditional pure mass or energy tests of EP with quantum systems. The violation 

parameter of mass is constrained to 𝜂0 = (0.8 ± 1.4) × 10−10, and that of internal energy to  

𝜂𝐸 = (0.0 ± 0.4) × 10−10 per reduced energy ratio 𝑎 (𝑎 = ℎ𝜈0/𝑚𝑖
85𝑐2, and 𝜈0 = 1 GHz). In 

this talk, I will briefly outline the joint test idea and report the latest experimental progress 

towards higher precision mass-energy test of EP. We have observed atomic interference fringes 

of 2T = 2.6 s in the 10-meter long-baseline atom interferometer [3], and the corresponding 

resolution of gravity measurement is 4.5 × 10−11𝑔 per shot.  
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