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Advantage of Supernova Neutrinos with DUNE

argon

water

scintillator We need LAr SNB detector!
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Supernova Neutrinos with DUNE
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 Always get at least one gamma to collect!

 Calibrations with radioactive sources essential for probing detection efficiency!

 Task Force Leaders for this: Reichenbacher, Scholberg and Svoboda
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Supernova Neutrinos with DUNE

R. Svoboda, 

S. Gardiner, 

C. Grant & E. Pantic
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Supernova Neutrinos with DUNE

-> need to control u/g neutron background!
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External radioactive source deployments

Using Cf-252 (or even better AmLi) would significantly reduce size of source, 

such that it would fit a 20 cm diameter feedthru

58Ni(n,g)59Ni

smaller design with Cf-252



15-Nov-2017 DUNE - J. Reichenbacher (SDSM&T) 7

Safety distance of deployed radioactive source wrt. FC

318.66 mm - (250 mm diameter / 2) + ~80 mm shrinkage = 273.66 mm

<- 27 cm  ->

Field cage at sides of TPCs

Deployed radioactive source

<-20 cm->

<- 25 cm  ->
penetration (Same 27 cm distance 

of source thru FTs on top of FC)
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Dust samples for HV studies

(Stock & Haiston)

Field cage:

58Ni(n,g) source

to be deployed vertically 

outside field cage

(Haiston & Reichenbacher)

Plan First Radioactive Source Deployment inside a Cryostat

FEA sim

(Bo YU)
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Plan First Radioactive Source Deployment inside a Cryostat

People for 
Scale

Planned feedthrough penetrations



Double Chooz Calibration Deployment System inside Glove Box: 

Automated fishline system 

for target deployments: 

+/-2 mm precision over 7 m

J. Reichenbacher (SDSM&T) 1015-Nov-2017

->  2 systems available 

in Jan 2018
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Summary discussion for immediate tasks

Do we really achieve our HV goal and e-lifetime? What’s the electronic noise?

What’s the detection efficiency for low-energy gamma’s (in various scenarios)?

How does the detection efficiency depend on the Reco/HitFinder?

Are penetration locations sufficient?

Can we discriminate radiologicals?

…



15-Nov-2017 DUNE - J. Reichenbacher (SDSM&T) 12

Backup Slide: First Deployment Plan

1. Dummy source deployment (within 2 months of the commissioning)

2. Present to TB on the dummy source deployment and 

get sign off/green light for the real source deployment (1 to 2 weeks)

3. First real source deployment (within 3-4 months of the commissioning)

4. Second real source deployment (within 6 months of the commissioning)

5. Assuming things will be reasonably stable, radioactive source will be deployed 

every half a year. Ideally, a deployment before a run period and after the run period 

are desired so you have at least two data points for calibration. 

This is important since you need to know if the state of the system has changed 

before and after the physics data run.

6. If stability fluctuates due to electronics changes at a particular location, 

one would want to deploy the source at that location once a month or more often 

depending on how bad the stability is.

In terms of how long it takes to deploy:

1. few hours (e.g. 8 hours -> one work day u/g) for one FT position

2. parallel deployment (one port to another) takes 2 days or so.

3. Full calibration campaign (with only one shared system) — at least a week.


