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Supplementary Information:

The fabrication of our InGaN/GaN multiple quantum wells (MQWs) based nanorod arrays is schematically depicted in Fig. S1. Firstly, a 300nm SiO2 layer was deposited on an InGaN/GaN MQW based light emitting diode (LED) epi-wafer by plasma enhanced chemical vapor deposition (PECVD). Subsquently, a 8 nm Ni layer was prepared at a depsotion rate of 0.1 nm/s on the top of the SiO2 with a thermal evaporator under a vaccum of < 2×10-6 mbar. The thin Ni layer underwent a thermal annealing process at 8500C under N2 ambient, self-oragnsing into nano-islands. Afterwards, using the nickel nanoisland as a first mask, the SiO2 layer was RIE-etched into a SiO2 nano array structure which will be employed as a second mask for the subsequent fabrication into the final InGaN/GaN nanorod arrays. Finally, the final InGaN/GaN nanorods were fabricated by using inductively coupled plasma (ICP) dry etching.

The threshold for lasing can be described as 
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, where L, R1 and R2 are the length of cavity (i.e., nanorod in our case) and reflectance of the two facets, respectively. A reflectance is expressed by 
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, where n1 and n2 are the refractive indices of the two media, for example, n1 could be the refractive index of semiconductor, and n2 could be the refractive index of air, which is 1.  Assuming the length of ~2 um, the gain is estimated as 3.2×103 cm-1. In the case of the SiO2 still remaining on the top of the nanorod, n2 will be the refractive index of SiO2, which is around 1.7. Therefore, the threshold will be high as a result of the reduced contrast in refractive index. Simply, a 10% buffered HF solution can be used to remove the SiO2 nanomask. The threshold for our nano-SPASER can be significantly reduced after the removal of the SiO2 nanomask on the top.
Supplementary Fig. S1: Schematic diagram for the procedure of the fabrication of our nanorods: (a) Deposition of a thin Ni metal layer on the top of SiO2 prepared on a standard InGaN/GaN MQW based LED epi-wafer; (b) Formation of self-organised nickel nano-islands after undergoing a thermal annealing process at 8500C in N2 for 1 min; (c) Fabrication of the SiO2 nano arrays by RIE etching; (d) Fabrication of final InGaN/GaN nanorod arrays by ICP dry etching using the SiO2 nano array as a second mask
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Supplementary Fig. S2: SEM image of our typical nickel nano-islands after a thermal annealing process, showing a good uniformity in diameter and circular shapes. 
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Supplementary Fig. S3: The roughness of all the composite plasmonic waveguide structures has been characterized by AFM, showing that the RMS roughness is (a) 1.79 nm for 85nm Ag/500 nm SiO2, i.e., without deposition of a SiO2 spacer layer; (b) 1.94 nm for a 6 nm SiO2 spacer layer/85 nm Ag/500 nm SiO2; (c) 1.60 nm for a 10 nm SiO2 spacer layer/85 nm Ag/500 nm SiO2; and (d) 1.66 nm for a 15 nm SiO2 spacer layer/85 nm Ag/500 nm SiO2
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Supplementary Fig. S4: (a) SEM image showing the formation of a number of coffee rings after the nanorods are transferred on the prepared SiO2 spacer layer on the silver film using a drop casting method; (b) The coffee rings contain a large number of nanorods, but individual nanorods can be found between the rings.
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