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Conclusions: 1) A major underlying uncertainty stems from lack of  knowledge of  the thickness of  the diffusion layer. 2) While the maximum 
radii of  AGE are sensitive to the details of  the ascent profile , the time-to-dissolution is not. 
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(𝝏𝝏/𝝏𝝏)𝑹 for different IC and base differential equations 
Base 

differential 
equation 

Initial condition (𝛛𝛛/𝛛𝛛)𝐑 Remarks 

Full diffusion 𝑐 𝑟, 0 = �𝑐𝑏, 𝑟 = 𝑅
𝑐𝑎, 𝑟 > 𝑅  , (EPIC) (𝑐𝑎 − 𝑐𝑏)

1
𝑅
−

1
𝜋𝜋𝜋

 
2-Region Model, 
Discontinuous IC, 

no analytic results. 

Full diffusion 𝑐 𝑟, 0 = 𝑐𝑎 + 𝑅(𝑐𝑏−𝑐𝑎)
𝑟

  ,  (HIC) 
1
𝑅

𝑐𝑎 − 𝑐𝑏  
2-Region Model, 

analytic results for 
𝑡𝑑𝑑𝑑𝑑 at fixed 𝑃𝑒. 

Laplace 𝑐 𝑟, 0 = 𝑐𝑏 + 𝑐𝑎−𝑐𝑏
𝜆−1

𝜆 − 𝜆𝜆
𝑟

 , 
  (3RLV) 

𝜆(𝑐𝑎 − 𝑐𝑏)
(𝜆 − 1)𝑅

 

3-Region Model, 
𝑡𝑑𝑑𝑑𝑑 → 0 as 𝜆 → 1, 
for any 𝑅0, unclear 

how to determine 𝜆, 
 analytic results for 
𝑡𝑑𝑑𝑑𝑑  at fixed 𝑃𝑒. 
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    *General Solution (fixed R, specific IC and BC): 
 
𝑟𝑟 𝑟, 𝑡 =

1
2 𝜋𝜋𝜋 ∫ 𝑢(𝑥′, 0) 𝑒𝑒𝑒 − (𝑥′−𝑥)2

4𝐷𝐷
− 𝑒𝑒𝑒 − (𝑥′+𝑥)2

4𝐷𝐷
∞
0 𝑑𝑥′, 

 
where 𝑢 𝑥, 0 = (𝑥 + 𝑅)𝑐 𝑥 + 𝑅, 0 ,  𝑥 = 𝑟 − 𝑅, and 
𝑥′ = 𝑟′ − 𝑅. 

𝒅𝒅/𝒅𝒅 is integrable only for a few forms of 
(𝒅𝒅/𝒅𝒅)𝑹 → Numerical integration 

HIC 
(fixed 𝑃𝑒) 

 
𝑡𝑑𝑑𝑑𝑑 =

𝑃𝑒𝑅03 + 2𝛾𝑅02
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3RLV: 
(fixed 𝑃𝑒) 

 
𝑡𝑑𝑑𝑑𝑑 =

𝜆 − 1
𝜆

𝑃𝑒𝑅03 + 2𝛾𝑅02
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Different IC 

Different 𝒁̇,𝑯𝑯𝑯 

Different Ascent Profiles, HIC 
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