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F0 = Fwith.object
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Fp = Fwith.object − Fno.object
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perturbation =
Fwith.object − Fno.object

Fno.object

=
Fp

F0

Row of detectors
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F(r)  =  Fo(r)  +  Fpert(r)

where

Fpert(r)  =  volume component  +  surface component

total
fluence

rate

fluence
rate

without
object

change in
fluence rate
because of

object

J



volume component =

incremental
absorption

scattering-
enhanced

absorption

 - ∫
Vobject

  F(r') 
 


Δµa  +  Δµs'

  

µs0
'

µa0   + µs0
'

ΔµaΔµs'  
 

 T(|r - r'|) dV'

~ 0

fluence
rate

transport incremental
volume

P



 
µs0

'
Δµa + Δµs'   ∫

Sobject

  T(|r - r'|) J•dS'

surface component =

where

J  =  -D∇F , flux entering
surface of object

transport

flux

Incremental
surfaceincremental

attenuation

Background attenuation

J

P



Absorbing volumes

Surface sources due to scattering

virtual sources
in x-y plane all virtual sources in 3D



Perturbation by object

 µa object  = µa0  =  0. 1 cm-1  µs object
'  = 20 cm-1,  µs0

'   = 10 cm-1

spherical scattering sphere

source





no air/tissue boundary with air/tissue boundary

fetal brain
mother’s abdomen

Perturbation by object

air
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