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CCD

PMT

Fast-Ion Loss Detector (FILD1,2) Provides Full 

Information on Velocity-Space of Escaping Ions

FILD systems are charged particle 

collectors placed at the first wall

• Synthetic diagnostic must account for

realistic fast-ion distributions, plasma 

effects, scintillator response, 3D 

geometries, optical transmission, 

response of light acquisition systems, etc
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(1) Incident ion flux

(2) Transmitted ion flux

(3) Emitted photon flux
(4) Optical system

throughput

(5) Light acquisition 

systems (CCD / PMT)

Faraday Cup Measurement

FILDSIM Code Simulates Expected Signal

J.Galdon-Quiroga et al., PPCF 2018
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𝜞𝒊𝒐𝒏𝒔
𝒕𝒓𝒂𝒏𝒔𝒎𝒊𝒕𝒕𝒆𝒅 = 𝜞𝒊𝒐𝒏𝒔

𝒊𝒏𝒄𝒊𝒅𝒆𝒏𝒕 ∙ 𝑨𝒑𝒊𝒏𝒉𝒐𝒍𝒆 ∙ 𝒇𝒄𝒐𝒍 [𝒊𝒐𝒏𝒔/𝒔]

𝜞𝒊𝒐𝒏𝒔
𝒊𝒏𝒄𝒊𝒅𝒆𝒏𝒕 [𝒊𝒐𝒏𝒔/𝒔 ∙ 𝒄𝒎𝟐]

𝜞𝒑𝒉𝒐𝒕𝒐𝒏𝒔
𝒆𝒎𝒊𝒕𝒕𝒆𝒅 = 𝜞𝒊𝒐𝒏𝒔

𝒕𝒓𝒂𝒏𝒔𝒎𝒊𝒕𝒕𝒆𝒅 ∙ 𝒀𝒔𝒄𝒊𝒏𝒕 ∙
𝟏

𝟒𝝅
[𝒑𝒉𝒐𝒕𝒐𝒏𝒔/𝒔 ∙ 𝒔𝒓]

𝜞𝒑𝒉𝒐𝒕𝒐𝒏𝒔
𝒕𝒓𝒂𝒏𝒔𝒎𝒊𝒕𝒕𝒆𝒅 = 𝜞𝒑𝒉𝒐𝒕𝒐𝒏𝒔

𝒆𝒎𝒊𝒕𝒕𝒆𝒅 ∙ 𝜴 ∙ 𝑻𝒐𝒑𝒕𝒊𝒄𝒔 [𝒑𝒉𝒐𝒕𝒐𝒏𝒔/𝒔]

(1)

(2)

(3)

(4)

FILDSIM Code Simulates Expected Signal
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• Select scenario

• Run ASCOT to

➢ obtain fast-ion losses on first wall

➢ estimate thermal plasma heat load 

on detector head

• Run FILDSIM to optimise detector 

head geometry

➢ Iterative process that includes

thermomechanical FEM analysis

• Run MCNP to estimate background

noise in scintillator due to nuclear

reactions

• Estimate optical throughput 

• Construct final synthetic diagnostic
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