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Light travel time distribution in 
protoDUNE DP

Update in LArSoft Dual Phase Light simulations
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(Anne Chappuis)
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LArSoft modifications

● New photonlibrary format: A new branch is 
added with the fit parameters.

NEW
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LArSoft modifications

● Feature branch in larsim with the modifications:

– Definitions of the corresponding functions attached 
to the new branches/variables.

– To do: Creation of the parameters when creating a 
new photon library.
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Changes in PhotonLibrary.h/cxx

● New functions and variables:

● Edition of previous functions:
All new code must be activated with a fhicl 
parameter
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Changes in PhotonVisibilityService.

● New functions and variables:

● Changes in existing functions:

Fhicl parameters are inactivated by default.
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LArSoft modifications

● Feature branch in larsim with the modifications:

– Introduction of the delay due to the propagation, 
with a function parametrized by the user:

TF1 TravelTimeFunction("Name","TMath::Landau(x, [0], [1])",par[0],range2);

for(int i=1; i<NPar; i++) TravelTimeFunction→SetParameter(i-1,par[i]);

deltaTime += TravelTimeFunction.GetRandom(); 
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OpFastScintillation.cxx

● Modifications in RecordPhotonsProduced:
– Reading the parameters:

– Introducing the delay:



| 07/05/18 J. Soto- 10 / 11 -

How to use it

● Changes published in the feature branch:
feature/jsoto_dphase_timing3x1x1

● Activate propagation time in your fhicl with:
services.PhotonVisibilityService.ParametrisedTimePropagation: true

services.PhotonVisibilityService.ParametrisedTimePropagationNParameters: 3

services.PhotonVisibilityService.ParametrisedTimePropagationFittedFormula: 
"TMath::Landau(x,[0],[1])"

● The first parameter is always the low range limit of the 
function, the second and third are placed inside the 
defined function according to the order given by the 
string.

● The extended photon library with the time parameters is 
needed (a tool to create it to be done).
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Example
A low energy alpha particle generated with a customized yield (to 
produced many photons). 

Left: Photons arrived to PMT 16 (around the center) with and without the 
propagation activated

Bottom part
At x~-250cm

Top part – far from the pmts
At x~200cm
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