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Reminder: ATLAS Propagator/Extrapolator setup

Extrapolator

Propagator Navigator MaterialEffectsUpdator

start parameters

destination parametersdestination surface

next surface, 
layer, 

volume

(1)parameters 
on next surface

(2) material effects 
integration 

(3)

Magnetic Field Runge-Kutta integration with expensive getField() calls, 
step estimation to next surface 
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Propagator < Stepper>
start parameters

<Stepper <Magnetic Field>,
Extendable<>  

result

Options<Aborters, Actors>

Extendable<> Actors

Navigator>destination surface

Extendable<SurfaceReached> Aborter

VoidNavigator (no geometry) = defaultadaptive 
step 

estimation

Stepping & Target
adaptive step estimation drives maximal 
step size according to accuracy 

final step size determined by 
target aborter 
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Propagator < Stepper>
start parameters

<Stepper <Magnetic Field>,
Extendable<>  

result

Options<Aborters, Actors>

Extendable<> Actors

Navigator>destination surface

Extendable<SurfaceReached> Aborter

Navigatoradaptive 
step 

estimation

adaptive step estimation drives maximal 
step size according to accuracy 

final step size determined by 
target aborter  

navigation object set  
navigation step size

Stepping, Target & Navigation
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adaptive step estimation drives maximal 
step size according to accuracy 

final step size determined by 
target aborter  

navigation object set  
navigation step size 

user can 
overwrite

Propagator < Stepper>
start parameters

<Stepper <Magnetic Field>,
Extendable<>  

result

Options<Aborters, Actors>

Extendable<UserStep> Actors

Navigator>destination surface

Extendable<SurfaceReached> Aborter

Navigatoradaptive 
step 

estimation

Stepping, Target, Navigation & User
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adaptive step estimation drives maximal 
step size according to accuracy 

final step size determined by 
target aborter  

navigation object set  
navigation step size 

user can 
overwrite

Stepping, Target, Navigation & User

ConstrainedStep
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Propagator < Stepper>
start parameters

<Stepper <Magnetic Field>,
Extendable<>  

result

Options<Aborters, Actors>

Extendable<MaterialInteractor> Actors

Navigator>destination surface

Extendable<SurfaceReached> Aborter

Navigatoradaptive 
step 

estimation

Propagation & Material integration
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Propagator < Stepper>
start parameters

<Stepper <Magnetic Field>,
Extendable<>  

result

Options<Aborters, Actors>

Extendable<MaterialInteractor,
KalmanActor> Actors

Navigator>destination surface

Extendable<SurfaceReached> Aborter

Navigatoradaptive 
step 

estimation

Propagation, Material integration & Kalman filter
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Propagator < Stepper>
start parameters

<Stepper <Magnetic Field>,
Extendable<>  

result

Options<Aborters, Actors>

Extendable<MaterialInteractor,
KalmanActor> Actors

Navigator>destination surface

Extendable<SurfaceReached> Aborter

Navigatoradaptive 
step 

estimation

Consequence for navigation

KalmanActor

KalmanActor can/and should  
change the direction but thus invalidates the navigation
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Consequence for navigation

new call chain:
- navigator::status 
- actions 
- aborters 
- navigator::target


