
Raman spectra of single trapped 
airborne aerosol particles 

S&T Campaign: Information Sciences 
      Bio, Chem and Atm Aerosol Detection 

Research Objective 
• Develop a technology that measures Raman spectra of 

individual trapped particles from continuous sampling of 
atmospheric aerosols  

• Use these spectra samples to precisely characterize 
hazardous chem-bio agents , distinguishing them from 
naturally-occurring atmospheric aerosols 

Challenges 
• Raman spectra are extremely weak.    
• Drag forces from air tend to make particles move.  
• Trapping particles from a continuously-sampled air 

stream is a delicate, difficult process. 
• Distinguishing chem-bio threat agents within a medium 

of complex atmospheric aerosols is very difficult.  

(a) Trap individual particles from continuous sampling; (b) Single Johnson 
grass smut spore is trapped in air; (c) SEM images from B. Subtilis, 
Ragweed, Jognson grass smut spores, and Carbon nanotubes; (d) Raman 
spectra from pollens.  

ARL Facilities and Capabilities Available to 
Support Collaborative Research 

• Four labs with a total of 1200 square feet of research space.  
• Continuous-wave and pulsed laser sources from deep UV to 

visible and near-IR. 
• Various spectrographs; image and spectral detectors; 

microscopes; aerosol trapping devices; and aerosol 
generators. 

• Dual-wavelength single particle fluorescence spectrometer. 
• Detection of single particle elastic scattering patterns. 
• Single particle Raman spectroscopy of trapped aerosol 

particles in air. 

Complementary Expertise/ Facilities/ 
Capabilities Sought in Collaboration 
Future collaborations with universities, research 

institutes, and governmental agencies are sought, such as 
Johns Hopkins U, Texas A&M, ECBC, and Sandia National Labs 
Mississippi State U.  

Real-time & in-situ detection and characterization of single aerosol 
particles from the signatures of scattering, fluorescence, & Raman spectra 
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• Interrogate one 
particle at a time. 
 

• Elastic scattering for   
size  & morphology. 
 

• Fluorescence 
spectra for rough 
classification. 
  
• Raman spectra for 
more specific 
characterization. 
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(a) Double-wavelength single particle fluorescence spectrometer in bioaerosol 
fate study; (b) Single particle Raman spectra from trapped airborne aerosol 
particles; (c) Pulsed Ti:Sapphire laser system with output covers 220 nm-450 nm. 

(c) 

Past collaborations:  (a, b) ARL, JHU/APL, ECBC 
developed system for measuring spectrally-
resolved fluorescence cross Sections of aerosolized 
biological live agents (ECBC BSL3 lab); (c) A system 
for study Bioaerosol fate effects developed by ARL, 
TX A&M, JHU/APL, and SNL 
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