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Outline 
Physics Motivation 
Planned local R&D at BNL 
 LAr Field Calibration System (LArFCS) 

Possible DUNE FD in-situ calibration concept 
 Feedthrough requirement  
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Signal Formation and Processing 
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 Electronics response: pulser 
calibration 

 Field response: relied on simulation 



Impact of Field Response 
Most significant on Induction planes due to the bi-

polar signal cancellation for “prolonged” events 
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Simulated using Garfield by B. Yu. 
(Angle is w.r.t. E-field. ) 

Note that we do 
need the 
induction plane 
signals to 
reconstruct 3D 
tracks 



Events From MicroBooNE  http://lar.bnl.gov/magnify 
 

In order to properly deconvolute 
the induction signal, we need 
precise knowledge of 2D field 
response  
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We are preparing a paper detailing the signal formation and processing in LArTPC in the 
context of MicroBooNE work. 

Raw  
bipolar  
signal 

1D (time-only)  
deconvolution 

2D 
deconvolution 

http://lar.bnl.gov/magnify
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(300 L) 



Local Setup @BNL 

 Sub systems: Cryogenic, TPC, Laser, Front-end electronics, DAQ, etc. 
 Goal: precisely measure field response function versus position, compare 

with 2D and 3D simulations such as Garfield and BEM 
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Figure 6. Schematic of the liquid argon field calibration system (LArFCS). 

Illuminate Au-photocathode with 
precise scan of electron locations  

Reproduce MicroBooNE and DUNE wire 
patterns and configurations 



Possible DUNE FD in-situ calibration 
Do we need an in-situ calibration device at 

DUNE FD? 
 

Assuming that we would like to keep this option, 
we worked out the concept and minimum 
requirement on feedthrough  
Work by Yichen Li. 
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Optical fibers 
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7-7/8’’ 



Summary 
We are planning a local R&D – LArFCS – at BNL 

to precisely measure the field response functions 
and compare with 2D/3D simulation.  

If we would like to keep the in-situ field 
calibration option, we need a minimum of one 
feedthrough to fit a 10'' OD conflat flange. The 
location of the feedthrough should be closer to 
the wall, but can be at the far end of the cryostat 
if space is limited.  
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Backup Slides 
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Laser System 
Au-photocathode illuminated by a pulsed UV 

laser 
Current have a 55 mJ excimer laser, need to 

enlarge the spot size to 600 um to avoid damage 
to photocathode. 

Spot motion controlled by mirrors and mobile 
optical stages from Thorlab. 
 Alternatively, use multiple optical fibers 

Trigger by fast photodiode. 
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