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Outline

• New geometry layouts

• Simulation hooks



“Proposal” “30deg”



Parametrization of the problem

• Generate “wires” or strips to cover the area of 

CRU

• Input parameters for geo generator:

- CRU area (somewhat derived from # of orthogonal strips)

- Strip pitch

- Strip angle w.r.t beam (x axis on right)

- Number of channels

• A pitch step Nch times along the pitch direction

(perpendicular to strip) to define position for next 

strip

• Line-crop on the rectangular boundary of CRU to 

get the correct length and end points
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Calculator (no strip bridging b/w CRUs)

Inputs (not the 
latest numbers)

Every 4th ch drawn

x

y

Strip lengths 
(avg L ~113 cm)



Calculator cont’d

As an exercise extend the length to two CRUs (~ bridged diagonal strips)

The average length is now 1.5 m.



VD geo available workspace layouts

• Single drift cell (upper)

• 3 x 3 CRPs ( = 6x6 CRUs)

- Active volume: 6.5 x 9 x 10 m3 (10m along z ~ beam direction)
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Geometry/geometry_dune.fcl

VD 2-view layout

VD 3-view layout “proposal”

VD 3-view layout “30deg”

No full VD geo yet 



GDML view “wires” layout
View from top (upper anode from top TPC volume)



2-view geometry workspace

• The “active area” is calculated from on pitch 
and number of channels

• The border gap around each CRU is 0.5 mm 
• No variable spacing at CRP / super-CRP   
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Filippo Resnati, 
VD TF Jan Collab 



3-view geometry proposal workspace

Top anode single CRU

No bridging CRUs
Need to update with the latest pitch numbers from Bo10

Filippo Resnati, 
VD TF Jan Collab 



3-view geometry proposal layout update

From Bo Yu



3-view geometry 30deg

• +/- 30 deg induction views 
at 7.335 mm pitch

• 4.89 mm pitch for 
collection (at 90deg)

Geo “wires” per CRU:
• 304 collection channels
• 298 per each angular view

No bridging CRUs12



GeoObjectSorter and ChannelMapAlg for VD

• Added VD-specific sorter for Geo objects and channel map algorithm

• The views are correctly assigned “induction” / “collection” type now

• The channel map algorithm is currently trivial : 1-to-1 wire channel map

• For angular views with strips that are bridged between CRUs need to be 
mapped to a single channel

• Is this a critical and therefore of high priority (e.g., to study 
robustness of disambiguation algorithms)?
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In ChannelMapAlg for VD is included in DUNEGeometryHelper_service.cc

ChannelMapCRUAlg
GeoObjectSorterCRU

Assumptions for drift directions 
hardcoded! (X-drift)



Other simulation hooks
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Standard services for VD
DUNE FD VD services in services_dune.fcl are taken for the most part to be 
the same as for DUNE FD APA detector

The exceptions are geometry & detector properties & detector clocks
ChannelGroupService is removed for now



Detector properties

8500 samples time window



Detector clocks

Same as HD apart from “FramePeriod” 



Refactored larg4 hooks
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Simulation/larg4services_dune.fcl

Utilities/services_refactored_pdune.fcl

This is 2view geo declared in 
geometry_dune.fcl
If the dimensions of 
volTPCActive,  its positions, and 
origin definitions are 
independent of # of views, it 
should not matter for generating 
sim::SimEnergyDeposit
But currently volTPCActive have 
slightly different dimensions for 
different layouts

Step limit same as for FD HD 1x2x6 workspace



Particle gun simulation check

Look at simulation directly on sim::SimChannel:

• Raw charge in # of e assigned to a channel by simulation

• Make sure topology of drifted charge  wire assignment 
is reasonable

• Use SimDriftElectrons module to propagate 
sim::SimEnergyDeposit to sim::SimChannel

• No convolution with anode / electronics response 

- DetSim inherited from HD requires U/V/Z view 
assignments (Y view generates exceptions)

- View types are assigned by 
geo::PlaneGeo::UpdateView() algorithm

- Maybe can force that in GeoObjectSorter; otherwise 
would need to add “new” services to DetSim
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Will be supplanted 
by wire-cell plugin 
module

https://nusoft.fnal.gov/larsoft/doxsvn/html/classgeo_1_1PlaneGeo.html#a454783cc528d02b43cd239fd102126d3


Refactored G4 simulation fcl

• Added to dunefd (fcl/dunefd/g4/standard_g4_refactored_dunevd10kt_1x6x6.fcl)

• There is “dunefddp” directory. Should one have “dunefdvd”?
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Muon gun : horizontal along Z
Starting position (0, 20, 50)cm  (4063 ticks, 38 chY, 96 chZ)

1st induction view @ 48deg 2nd induction view @ 0deg Collection view @ 90deg

Charge deposits from sim::SimChannel dump

tick

CRU ch

Tried also for +/- 30 deg VD layout, but there I had an issue with +30 deg view 
traced to a problem with “wire sorter” algorithm. Should fix it soon



Summary

• Prepared 1st version of VD workspace geometry for 3 different 
readout layouts

- Re-tune pitch for “3-view proposal” layout to the latest values

• Some shortcomings to be improved:

- No possibility of introducing different spacing at the level of CRPs 
or Super-CRP structures

- No way to generate position mis-alignment for CRPs

- Only a single drift cell (upper)

 Set up geo generator in DuneGGD, but have yet to test it

• Appropriate channel mapping for angular views needs to be 
implemented

• DetSim implementation
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