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Calibration Methods: 

The wavelength-dependent sensitivity of the spectrometer system along with the optical fiber was 

calibrated using a calibrated light source (Hamamatsu High Power UV-Vis Fiber Light Source; 

200 ï 1600 nm). While in real time scope mode, the collection optics (optical fiber, Ocean Insight 

model: OCF-109248) are connected to the calibrated light source. The integration time (6 ms) and 

averaging levels (Average: 5) are adjusted to maximize the light output of the source. Once 

adjusted, the light is then blocked to obtain a dark (background) spectrum (Figure S30a). After the 

dark spectrum is collected, the light source is then unblocked, and the sensitivity calibration curve 

is captured. The resultant sensitivity curve is depicted in Figure S30b, which was then used for 

spectral analysis. 
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Figure S1. A schematic diagram of the levitator. Ultrasonic sound waves are generated by the 

piezoelectric transducer. A standing wave is generated due to multiple reflections between the 

transducer and the concave reflector. The micrometer displayed allows the distance between the 

transducer plate and the reflector to be adjusted. The pressure amplitude of the standing wave is 

monitored by connecting the output of the piezoelectric sensor via connector to an oscilloscope. 

The RF power to the transducer is input via the HF connector [1].  
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Figure S2. Optical and IR camera images taken during the levitation of AIH in 10% O2 and 90% 

Ar. (a) represents the optical images taken during ignition. The image on the left at the beginning 

of the ignition and the right is point of the ignition where it is most intense. (b) represents the 

respective IR camera images to the images shown in (a). The respective temperatures are shown 

at the bottom of (b). 
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Figure S3. Optical and IR camera images taken during the levitation of AIH in 30% O2 and 70% 

Ar. (a) represents the optical images taken during ignition. The image on the left at the beginning 

of the ignition and the right is point of the ignition where it is most intense. (b) represents the 

respective IR camera images to the images shown in (a). The respective temperatures are shown 

at the bottom of (b). 
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Figure S4. Optical and IR camera images taken during the levitation of AIH in 40% O2 and 60% 

Ar. (a) represents the optical images taken during ignition. The image on the left at the beginning 

of the ignition and the right is point of the ignition where it is most intense. (b) represents the 

respective IR camera images to the images shown in (a). The respective temperatures are shown 

at the bottom of (b). 
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Figure S5. Optical and IR camera images taken during the levitation of AIH in 50% O2 and 50% 

Ar. (a) represents the optical images taken during ignition. The image on the left at the beginning 

of the ignition and the right is point of the ignition where it is most intense. (b) represents the 

respective IR camera images to the images shown in (a). The respective temperatures are shown 

at the bottom of (b). 
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Figure S6. Optical and IR camera images taken during the levitation of AIH in 60% O2 and 40% 

Ar. (a) represents the optical images taken during ignition. The image on the left at the beginning 

of the ignition and the right is point of the ignition where it is most intense. (b) represents the 

respective IR camera images to the images shown in (a). The respective temperatures are shown 

at the bottom of (b). 
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Figure S7. Optical and IR camera images taken during the levitation of AIH in 70% O2 and 30% 

Ar. (a) represents the optical images taken during ignition. The image on the left at the beginning 

of the ignition and the right is point of the ignition where it is most intense. (b) represents the 

respective IR camera images to the images shown in (a). The respective temperatures are shown 

at the bottom of (b). 
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Figure S8. 3D plot of the AIH emission spectra when levitated in 10% O2 and 90% Ar. 
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Figure S9. 3D plot of the AIH emission spectra when levitated in 30% O2 and 70% Ar. 
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Figure S10. 3D plot of the AIH emission spectra when levitated in 40% O2 and 60% Ar. 
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Figure S11. 3D plot of the AIH emission spectra when levitated in 50% O2 and 50% Ar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S12. 3D plot of the AIH emission spectra when levitated in 60% O2 and 40% Ar. 
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Figure S13. 3D plot of the AIH emission spectra when levitated in 70% O2 and 30% Ar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S14. 3D plot of the AIH emission spectra when levitated in 80% O2 and 20% Ar. 
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Figure S15. Deconvoluted UV-Vis emission spectrum of the levitated AIH particle in 10% O2 and 

90% Ar. (a) represents the wavelength region from 200 to 400 nm and (b) represents the 

wavelength region from 400 to 700 nm. See Table S1 for peak assignments. 
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Figure S16. Deconvoluted UV-Vis emission spectrum of the levitated AIH particle in 30% O2 and 

70% Ar. (a) represents the wavelength region from 200 to 400 nm and (b) represents the 

wavelength region from 400 to 700 nm. See Table S2 for peak assignments. 
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Figure S17. Deconvoluted UV-Vis emission spectrum of the levitated AIH particle in 40% O2 and 

60% Ar. (a) represents the wavelength region from 200 to 400 nm and (b) represents the 

wavelength region from 400 to 700 nm. See Table S3 for peak assignments. 
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Figure S18. Deconvoluted UV-Vis emission spectrum of the levitated AIH particle in 50% O2 and 

50% Ar. (a) represents the wavelength region from 200 to 400 nm and (b) represents the 

wavelength region from 400 to 700 nm. See Table S4 for peak assignments. 
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Figure S19. Deconvoluted UV-Vis emission spectrum of the levitated AIH particle in 60% O2 and 

40% Ar. (a) represents the wavelength region from 200 to 400 nm and (b) represents the 

wavelength region from 400 to 700 nm. See Table S5 for peak assignments. 
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Figure S20. Deconvoluted UV-Vis emission spectrum of the levitated AIH particle in 70% O2 and 

30% Ar. (a) represents the wavelength region from 200 to 400 nm and (b) represents the 

wavelength region from 400 to 700 nm. See Table S6 for peak assignments. 
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Figure S21. Deconvoluted UV-Vis emission spectrum of the levitated AIH particle in 80% O2 and 

20% Ar. (a) represents the wavelength region from 200 to 400 nm and (b) represents the 

wavelength region from 400 to 700 nm. See Table S7 for peak assignments. 
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Figure S22. Emission profiles from the most intense peaks of each individual species in 10% O2 

and 90% Ar.  
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Figure S23. Emission profiles from the most intense peaks of each individual species in 20% O2 

and 80% Ar.  
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Figure S24. Emission profiles from the most intense peaks of each individual species in 30% O2 

and 70% Ar.  
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Figure S25. Emission profiles from the most intense peaks of each individual species in 40% O2 

and 60% Ar.  
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Figure S26. Emission profiles from the most intense peaks of each individual species in 50% O2 

and 50% Ar.  
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Figure S27. Emission profiles from the most intense peaks of each individual species in 60% O2 

and 40% Ar.  
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Figure S28. Emission profiles from the most intense peaks of each individual species in 70% O2 

and 30% Ar.  
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Figure S29. Emission profiles from the most intense peaks of each individual species in 80% O2 

and 20% Ar.  
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Figure S30. (a) Dark (background) spectrum and (b) the wavelength dependent detection 

sensitivity curve for the UV-Vis spectrometer and fiber optic probe combined. 
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Figure S31. Temperature time profiles for the ignition of an AIH particle in 10%, 20%, 30%, 40%, 

50%, 60%, 70%, and 80% O2.  
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Figure S32. Optical and IR camera images taken during the levitation of AID in 20% O2 and 80% 

Ar. (a) represents the optical images taken during ignition. The image on the left at the beginning 

of the ignition and the right is point of the ignition where it is most intense. (b) represents the 

respective IR camera images to the images shown in (a). The respective temperatures are shown 

at the bottom of (b). 
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Figure S33. Emission profiles from the most intense peaks of each individual species in AID 

levitated in 20% O2 and 80% Ar.  
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Figure S34. Temperature time profile for the ignition of an AID particle in 20% O2.  
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Figure S35. 3D plot of the AID emission spectra when levitated in 20% O2 and 80% Ar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


