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Strategy

Simulate neutron energy depositions
Cluster depositions
Use libNEST to get Slc, S2¢

Determine dimensionality of PDF needed and
create it



Considered Backgrounds

* PMTs

— Neutrons from (alpha, n) from U238 chain alphas
— Neutrons from (alpha, n) from Th232 chain alphas
— Neutrons from U235 fission

* PTFE

— Neutrons from (alpha, n) from Po210 (U238 late)
chain alphas
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Background Energy Spectra - PTFE
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Combined (a,n) & fission Spectrum

What was actually
simulated?
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Current status

e 490,000 Energy deposition only sims of PMT

backgrounds run (batches of 10,000, one must
have failed)

* PTFE ready to run (I think), but haven’t
actually been run (error in first submission).



Future work

* Clustering

* Further determine what the detector would
see for each event (an average of 29
interactions occur in LXe for each neutron,
most of which deposit some energy, maybe
mostly taken care of with clustering, maybe
not)

e [ibNEST -> S1c, S2c PDFs for each spacetime
bin (time bin and z-slice)



The Macros

PMT Macro

# | need to do this

/run/initialize

# set how frequently the sims will update it's progress, i.e. every n events
/LUXSim/io/updateFrequency 100

# choose a directory to which to save the output
/LUXSim/io/outputDir.

# choose name of output files

/LUXSim/io/outputName PMT_an_

# geometry?

/LUXSim/detector/select 1_ODetector

# no grids (faster and not doing optics or activity from them)
/LUXSim/detector/gridWires off

# no cryostand PTFE is the exact same,
/LUXSim/detector/cryoStand off . .

# | need to do this as well but W|th PTFE N p|ace
/LUXSim/detector/update .

# record energy deposits in the volume "LiquidXenon" (i.e., in the active xenon) Of PMT_W|ndOW and

/LUXSim/detector/recordLevel LiquidXenon 2 .
different numbers.
# place source

/LUXSim/source/set PMT_Window SingleParticle_neutron 0.0100862457815 Bq/kg 0.1 MeV

/LUXSim/source/set PMT_Window SingleParticle_neutron 0.0172169043921 Bq/kg 0.2 MeV

/LUXSim/source/set PMT_Window SingleParticle_neutron 0.0231564684468 Bq/kg 0.3 MeV

/LUXSim/source/set PMT_Window SingleParticle_neutron 0.0141594862236 Bq/kg 0.4 MeV

/LUXSim/source/set PMT_Window SingleParticle_neutron 0.0225755162408 Bqg/kg 0.5 MeV

/LUXSim/source/set PMT_Window SingleParticle_neutron 0.0425102014676 Bqg/kg 0.6 MeV

(more of the same, a LOT more)

# optics off
/LUXSim/physicsList/useOpticalProcesses false
# set number of particles to simulate
/LUXSim/beamOn 10000

# later!
exit



