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Quantum phase transition(QPT) and entanglement are two important concepts in different fields of physics, the former corresponds a qualitative change in ground state and has been studied for many years in many-body systems, the latter is regarded as a resource of quantum quantum procession and believed to improve the calculation speed of the quantum computation. Recently, people find there exists a certain correlation between QPT and entanglement in some spin-chain system. In this kind of systems the entanglement is maximal at transition point or in the vicinity of transition point the entanglement has the scaling behavior. We prove that there exists a quantum phase transition in Multi-Component Bose-Einstein Condensation and the elementary excitation spectrums have the singularity in the vicinity of critical point. When the parameter tends to the transition point, Mean-Field Approximation is not suitable to calculate the elementary excitation spectrums.
