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Deuterium Background

ÅDeuterium can photodisintigrate
with subsequent neutron elastic 
scattering on 19F and 12C

ÅEstimated rates using Geant4 
with D natural abundance 

ÅObtained threshold-dependent 
rate consistent with observation 
of rate floor in data

Estimated n background from G4 
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Replace Hydraulic Fluid

ÅNatural abundance of deuterium 
in hydrocarbons precludes use in 
photon beam path

ÅSimulations show borating fluid 
not effective

ÅOptions
ÅReplace with fluorocarbon “oil” 

such as C11F20 
(perfluoromethyldecalin)
ÅDisplace by shimming with 

material
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Shutter and Deadtime

ÅDetector shows inefficiencies in 
early times which affect rate 
extraction

ÅLikely fluid dependent – will be 
monitored closely and adjusted 
for given runs

ÅShutter opening delayed to after 
superheat by 10+ seconds will 
help overall statistics
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Glass Cell Replacement

ÅSaw some darkening of cell during running

ÅU and Th in cell can cause aevent near wall
ÅPICO/COUPP collaborators at FNAL raised similar 

issue

ÅBoron in borosilicate can also cause wall 
reaction 10B(n,a)7Li

ÅGeant4 shows small contribution, but 
reasonable to implement

ÅFused silica mitigates these issues
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3D Bubble Reconstruction and Optics

ÅPrism and mirrors can provide 
depth imaging of bubbles for 
events outside fiducial region

ÅOptics components on hand

ÅChamber has returned to ANL and 
will be made operational
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Beamline Modifications
ÅInstallation of xray viewer for centering
ÅProvide instant check of centering beam on target 

relative to collimator

ÅProposed energy  resolution 0.1% (8 keV)

ÅPossible modifications at injector:
ÅFiducialize harps
ÅAdditional quads
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Data Acquisition and Controls Computer

ÅDAQ and controls running on 
Labview computer which is 
several years old

ÅReviewing options for upgrading 
to modern system

ÅUIC is funded for this
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Oxygen Medium for Full Run

Å17,18O have large (g,a)cross section

ÅHave several L of isotopically pure H2O
Å17,18O/16O < 4x10-6, will have remeasured

ÅProposal assumed 18O ~ 4x10-7 level

ÅExploring production of N2O with this
Å14N(g,p) can be suppressed by threshold

ÅSuperheated running is cooler ~10C
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4x10-7 18O/16O



Future Needs and Timeline

ÅRequire another C3F8 Engineering Run
ÅShow deuterium background is controlled

ÅFocus on achieving error bars

ÅAim for 10 pbswith 10-20% stat uncertainty

ÅReady for March-May 2019

ÅNatural Oxygen Engineering Run
ÅDemonstrate single fluid in beam

ÅDemonstrate low temperature running

ÅMeasure 18O cross section

ÅReady for August-September 2019

ÅProduction Run
ÅSummer 2020
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Preparation Timeline

ÅSep – Dec 2018
ÅReassemble chamber at ANL

ÅAcquire new Labview computer

ÅFinalize results of May 2018 run

ÅDemonstrate depth perception optics

ÅJan – Mar 2019
ÅInstall quartz cell

ÅTest with fluorocarbon fluid

ÅShutter integrated to deadtime

ÅCrate and ship to JLab

ÅNatural N2O tests
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ÅPost 2019 19F Run
ÅAnalysis showing 10 pb floor

ÅRetest depleted H2O 18O levels

ÅLate 2019-early 2020
ÅNatural N2O analysis

ÅObtain depleted N2O



Backup
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Thresholds
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