Highlights
· Terbium doped ytterbium phosphate (YbPO4: Tb3+) nanostructures were synthesized by five different synthetic methods i.e. sonochemical method, hydrothermal method, solvothermal method, sacrificial template method and coprecipitation method. 
· The effect of synthetic methods on the uniformity, morphology and the optical properties of the nanostructures were studied in detail.
·  The intense green emission from the nanophosphor shows that phosphor can be used in IR-sensors, LEDs and as solar spectrum converters. 
· A correlation of particle size and morphology with photoluminescence intensity is investigated.

