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1. Determination of focal length of each glass bottle

Figure S1.  Picture of image focusing through the bottom of the glass bottle (top) and diagram 
explaining the determination of focal length (bottom).

Table S1. Determined focal length of glass bottles
Unit (cm)

𝐷1 𝐷2 𝑓

Bottle #1 18.0 12.5 7.4
Bottle #2 18.0 12.5 7.4
Bottle #3 18.0 19.5 9.4
Bottle #4 18.0 2.5 2.2



2. Estimation of absorption and scattering coefficients of glass and ethanol for the simulation.

For calculation of the coefficients, the reflectance (R) and transmittance (T) of radiation can be 
estimated by reduced Kubelka-Munk model as shown below [1,2], 

𝑅 =  
𝑆𝐾𝑀𝑑

𝑆𝐾𝑀𝑑 + 1

𝑇 =  
1

𝑆𝐾𝑀𝑑 + 1

where  is scattering coefficient,  is the thickness of the medium. The scattering coefficients 𝑆𝐾𝑀 𝑑

of glass bottles were calculated from the reported R and T in the previous publication [3].  The 
absorption coefficient of glass was set to 20.8 × 10-4 cm-1 [4].  In the case of transparent ethanol 
solution, the absorption and scattering coefficients were set to 6.8 × 10-4 [5] and 2.5 × 10-3 cm-1 
(assuming T = 0.99), respectively.
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3. Examination of whole generated photons in APO scheme using 4 different glass bottles.

Figure S2.  Three-dimensional distributions of total generated Raman photons of glass (left) and 
ethanol (right) in the measurements of 66% ethanol solution housed in the four different glass 
bottles at the offset distance of 12 mm.  All dimensions are units of mm.


