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Biasing will allow HPS to focus the available computational nodes on fully propagating events of interest
➯ Originally, the idea was to build around ldmx-sw’s SimCore and Framework packages that already 

have biasing enabled
■ Framework has changed significantly and is currently undergoing a major rewrite
■ Too volatile for HPS collaborators to help maintain going forward

Infrastructure needed for biasing was ported into slic a few years back (Thanks Jeremy!)
➯ Easiest solution based on maintainability and integration into the HPS ecosystem

Overview
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User Actions

Plugin framework allows for 
implementation of user actions 
(run, event, tracking etc.) that 
can be loaded dynamically at run 
time.

slic/include/UserActionPlugin.hh

Enabling a call to a specific hook 
is done by setting the 
corresponding function to true 

User code is placed 
within the desired 
user action function
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Pair Conv Filter

slic/plugins/*/PairConvFilter.*
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Loading the plugin

Use the load command followed 
by the plugin name
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Example Biasing Scheme

e-

“Fire” e- and γ from the 
target region 

Target 
Region

6

γ
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Example Biasing Scheme

7

PairConvFilter in Biasing Module

Continue to let 
the photon 
propagate

Is the photon in 
layers 1-3?

Yes

NoDid the photon 
produce 

secondaries?

No Has the photon 
propagated 

beyond layer 3?

e-

“Fire” e- and γ from the 
target region 

Target 
Region

γ

No

step
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Example Biasing Scheme

8

PairConvFilter in Biasing Module

Are the 
secondaries from 

a conversion?

Continue to let 
the photon 
propagate

Is the photon in 
layer 1-3?

Yes

Yes

No

NoDid the photon 
produce 

secondaries?

No Has the photon 
propagated 

beyond layer 3?

e-

“Fire” e- and γ from the 
target region 

Target 
Region

γ

Kill all tracks and 
abort the event

Yes

No

step

e-

e+

Fully simulate 
event

Yes
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Example Biasing Scheme

9

PairConvFilter in Biasing Module

Are the 
secondaries from 

a conversion?

Continue to let 
the photon 
propagate

Is the photon in 
layer 1-3?

Yes

Yes

No

NoDid the photon 
produce 

secondaries?

No Has the photon 
propagated 

beyond layer 3?

e-

“Fire” e- and γ from the 
target region 

Target 
Region

γ

Kill all tracks and 
abort the event

Yes

No

step

e-

e+

Fully simulate 
event

Yes

➯ Can currently run over a file in with 1000 WAB event 
candidates in ~0.31 seconds → without filtering it’s 
taking 21 seconds

➯ Getting ~3 WAB’s per 1000 events ← Need to 
increase the efficiency
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Update hps-mc to make use of the filter when generating WABs

Enable Geant4 biasing framework that will allow for increasing the pair-conversion cross-section within the layers of 
interest

Next Steps


