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Abstract 
The rare earth Eu2+/Eu3+ ions have been widely used to act as activator for phosphors, especially red phosphors. Compared with oxide, Eu2+ activated nitride based phosphors commonly present broad excitation band and red emission light due to the larger crystal field splitting and higher nephelauxetic resulted from N3- ions. The compact host lattices produced by the edge or face-shared (Al, Si)N4 tetrahedrons present excellent thermal stability and high bright red emission light. However, its broad emission band resulted from 4f-5d transitions of Eu2+ ions leads to low color purity. Different from Eu2+ ions, Eu3+ activated phosphors can emit a sharp red emission light due to its f-f transitions, but sharp excitation band limits their application. For solving this problem, the charge transfer band of Eu3+-N3- in α-M3B2N4 (M = Ca, Sr) and Li2SiN2 has been investigated in our work. Meanwhile, Eu2+ activated Ca5Si2Al2N8 has also been displayed for comparation. The results show that Eu2+ or Eu3+ activated phosphors have its own advantages and disadvantages, which also indicates their different application in WLEDs and FEWs.
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Figure 1 Eu3+ activated nitride red phosphors of α-M3B2N4 (M = Ca, Sr) with broad excitation band of Eu3+-N-.
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· Jianyan Ding has his expertise in physics and materials science. At present, his main research is nitride based red phosphors used for white light emitting diodes (WLEDs). In order to realize the red phosphors, several nitride based phosphors activated by Eu3+/Eu2+ have been reported by him. The red phosphors with narrow emission band and broad excitation band have been realized. However, there are still some problems need to be resolved, such as: thermal stability, quantum efficiency and preparation condition. In the future work, Eu3+/Eu2+ activated nitride based red phosphors would be improved through investigating the relationship between luminescence properties and crystal or electron structure. 
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