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Definitions and measurements
Aerosol
An aerosol is an airborne particle, solid or fluid. Particles may remain airborne for some time. In the range from 10 to 50 micrometer (μm) they tend to fall within a second, travelling a short distance depending on kinetics, in the order of up to a meter. Under normal circumstances droplets smaller than 5μm to below 1μm will evaporate to droplet nuclei, in size depending on the non-virion material in the droplet. Behavior in the range from 10μm to 5μm will depend on humidity, temperature, and turbulence.  In the range from 5μm down to nanometer level they can remain airborne for a longer time and then can travel a much longer distance while evaporating. The smallest stay airborne longest, up to many minutes at least. Ultra-Fine Particles (UFPs, <100nm)), the size order of corona virions like SARS-CoV-2, stay airborne till decay mechanisms, physical and chemical, become effective. Airborne particle is a more neutral term then aerosol, avoiding (conflicting) definitions on what is counted. Droplets may include droplet nuclei, or not, and tend to exclude non-watery single virions.

COVID-19  person
A COVID-19 person is infected with viable SARS-CoV-2 virions, reproducing in its body, as in lungs, small intestines, and nose, and in blood related internal infection spots. Viable virions  can be measured in swabs; blood samples; exhales; and stool, usually  indirectly by measuring the virion parts covered in PCR tests. When all viable virions have gone, the person stops to be a COVID-19 ill person, though some symptoms may endure, covered under the term ‘Long Covid’. 
The infected person may remain asymptomatic, may still be asymptomatic, or may be symptomatic, with several criteria and combinations of criteria to establish the illness, as in the WHO COVID-19 definition of December 2020. It combines several criteria for several different situations see https://www.who.int/publications/i/item/WHO-2019-nCoV-Surveillance_Case_Definition-2020.2  
Some COVID-19 definitions exclude asymptomatic persons, applying a double criterion, so reducing the number of cases, with quite some variation in which symptoms then may  additionally be applied, see 
https://www.who.int/news-room/commentaries/detail/transmission-of-sars-cov-2-implications-for-infection-prevention-precautions 
The consequence of the encompassing definition used here is that a person with only a small intestines infection with SARS-CoV-2 (Severe Acute Respiratory Syndrome Corona Virus 2) may not have the SARS-CoV-2 pneumonia, the prime cause of hospitalization and death.  We would prefer the  more precise ‘SARS-2 Infected person’ over ‘COVID-19 (ill) person’ (and would have preferred a more neutral term for the SARS-CoV-2 virus itself). Some ambiguity seems unavoidable.

Airborne exposure 
Airborne exposure to SARS-CoV-2 virions (or other viruses) here covers all virions inhaled, as airborne droplets, droplet nuclei, solids and single virions, as in (Niazi, Groth, Spann, & Johnson, 2020) p.2.
However,  beware that experimental measurements of airborne concentrations tend to be gravity based catching droplets and heavier droplet nuclei and exclude single virions and small droplets and droplet nuclei. See for example the widely cited (Guo et al., 2020), being based on measuring airborne virions by gravity separation, in droplets larger than 0.5 or 1 micrometer. 

Droplets & Aerosols
Droplets are part of aerosols, solids the other part. Large droplets do not travel far and if inhaled cannot easily penetrate in the airways, certainly not deep. However, in normal circumstances droplets below 5-10μm evaporate to droplet nuclei, with a reduction of up to 95% by mass (Duguid, 1946; Gralton, Tovey, McLaws, & Rawlinson, 2011)). The 10μm diameter droplet has size of around 1700 μm3 which then reduces to 85μm3. With a diameter of 4.4μm they remain airborne for a longer time. That mass is still well over 40 thousand times the mass of a SARS-2 virion, including its surfactant-wetted surface.
Some authors separate droplets from aerosols at the boundary of 5μm. Larger than 5μm are droplets and smaller are aerosols, so (Chen et al., 2020), line 54. However, solids can be larger than 5μm and watery droplets and wet droplet nuclei may be smaller than 5μm.
The desiccation time from 10μm to <5μm is below 1.5 seconds even in higher relative humidity  circumstances (Chen et al., 2020) line 600-614. So, the domain between 5μm and 10μm is grey. Only above 10μm certainly remains as droplets. Lab measurements often are based on aerosolization, producing different sizes of droplet.

Measuring airborne virions 
Measurement of aerosols mostly uses apparatus based on gravity separation. Such apparatus  cannot measure below  0.5 micrometer at best, see the survey by Research International (a producer) at https://www.resrchintl.com/Documents/Air-Samplers-Comparison-060414.pdf, and the relevant page printed at the end of this document, third row. They cannot measure mini-droplets and smaller droplet nuclei, let alone single SARS-CoV-2 virions, at 140 nanometer. These smaller aerosols are in the outflow of such apparatus and are not measured. Beware, that the droplet or droplet nucleus of 4.4μm has a mass well over 40,000 (!!) times the mass of a single SARS-virion.
For measuring the airborne single virions, they must be extracted from that outflow. This requires complex air bubbling systems through water with then separation, or directly passing the virions to an adhesive growth medium. Establishing just the existence of viable virions is easier and has been done for SARS-1 already. Much more complex configurations are required for the quantification of SARS virion flows and concentrations, see (Lednicky et al., 2020; Pan et al., 2016).

Measuring numbers of virions emitted 
As direct measurement of viable virions is extremely tedious, so indirect measurements are used. They are mostly based on some version of PCR test, analyzing fluids as extracted from nose and throat in a swab, and now sometimes anal. These tests can indicate the number of some virion RNA parts present, giving a clear indication that the virion had been produced. Quantifications of emissions per exhale or hour are mostly based on these results, see most extensively (Ma et al., 2020). These indirect measurements  have a wide range of intervening variables which  mostly cannot be quantified or reduced. These include:
-variable transport speed of epithelial mucus to the throat
-variable volume of mucus production
-variable cleaning of mucus from lungs and throat before test
-variable production of sneeze in the nose
-variable speed of epithelial transport from nose to throat
-variable cleaning of sneeze before test (reduced by active sneezing before test)
-variable mixing of sneeze and mucus in throat and end of nose.
PCR-based quantitative measurements of virions emissions therefor have a limited validity for virion quantification, not easily represented in uncertainty analysis. They are ‘rough estimates’. 
Newer methods separating virions include a dilution procedure. After a certain number of dilution steps no new infection of the lab cells take place anymore, so the previous test step sets the unit of quantification. There are many technical details leading to different outcomes, one of them is that SARS-2 virions may come in clusters, and that other viruses and bacteria (below 0.5 micrometer) may infect the growth medium. 
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