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𝑛𝑧: Dimensionless Impurity Density

𝜌: Minor Radius

𝜓
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Experimentally Derived Terms(Constants)
D(𝜓) : Impurity Diamagnetic Friction

k and m depend on D 

𝛼𝑛
𝑑𝑛

𝑑𝜃
+ 𝑘 + 𝑏2 − 1 𝑚 = −

𝑑

𝑑𝜃
+ 𝑘 𝑛

Problems

1. How to solve the non-linear?

- Iterative Approach

2. How to represent differentiation?

- Pseudospectral Method

Functions of  Theta
𝑛(𝜓, 𝜃): Impurity Density (Unknown)

𝑏2(𝜓, 𝜃): Dimensionless Magnetic Field Squared,

𝑏2 = 1 −
1

3
cos(𝜃)
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DFT: ො𝑛𝑘 = Δ𝑥 σ𝑗=0
𝑁−1 𝑒−𝑖𝑘𝑥𝑗𝑛𝑗 , 𝑘 = −

𝑁

2
+ 1,… ,

𝑁

2

IDFT (Inverse DFT): 𝑛𝑘 =
1

2𝜋
σ
𝑘=−

𝑁

2

𝑁/2
𝑒𝑖𝑘𝑥𝑗 ො𝑛𝑘 , 𝑗 = 1, … , 𝑁

𝐸𝑥𝑎𝑚𝑝𝑙𝑒: 𝐷𝐹𝑇 𝛿 𝑘 − 𝑗 = Δ𝑥 = 𝑥𝑗 − 𝑥𝑗−1

𝐼𝐷𝐹𝑇 Δ𝑥 = 𝑆𝑁 𝑥 − 𝑥𝑘 =
sin(

𝜋𝑥 − 𝑥𝑘
Δ𝑥 )

2 𝜋
Δ𝑥 tan(

𝑥 − 𝑥𝑘
2 )
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Non-Linear Solution Algorithm
1)  Compute  Linear Solution 

𝒏 = 𝑨−𝟏𝒄
2) Set 𝒏𝒐𝒍𝒅 ← 𝒏

3) Compute new 𝒏 using 𝒏𝒐𝒍𝒅 for non-linear terms

4) Evaluate ԡ𝒏 − ԡ𝒏𝒐𝒍𝒅

5)  While above some error threshold,

1) Set 𝒏𝒐𝒍𝒅 ← 𝒏
2) Compute new 𝒏 using 𝒏𝒐𝒍𝒅 for non-linear 

terms

3) Evaluate ԡ𝒏 − ԡ𝒏𝒐𝒍𝒅

1) 𝛼𝑛
𝑑𝑛

𝑑𝜃
+ 𝑘 + 𝑏2 − 1 𝑚 = −

𝑑

𝑑𝜃
+ 𝑘 𝑛

A ≔ −
𝑑

𝑑𝜃
+ 𝑘

𝑐 ≔ 𝑘 + 𝑏2 − 1 𝑚

2) c ≔ 𝛼𝑛𝑜𝑙𝑑
𝑑𝑛𝑜𝑙𝑑

𝑑𝜃
+ 𝑘 + 𝑏2 − 1 𝑚
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Model explains the experimentally found asymmetries
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Questions?
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