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Position Reconstruction — Motivation Jargest amount of charge

e Pulse-shape discrimination:

Position Reconstruction — Calibration
Position Reconstruction — Fitters * Monte Carlo based fitters require well-calibrated Monte Carlo

» 39Ar decays are a good calibration source, as it is distributed uniformly throughout

* Liquid argon has a long-lived triplet (1600 ns) and

short lived singlet (6.7 ns) excited state

* Three preliminary position reconstruction algorithms that are under evaluation:

* Ratio of triplet to singlet states depends on particle ID the detector and has a very high rate
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Used to exclude most backgrounds, but can’t SnHrol Mpie algbrthim * Laserball, AARFs (light through a fibre), AmBe and 22Na are other calibration tools

iscrimin me alph PMT /
discriminate some alpha decays Yt Pi*Q;

PMT nf

C = * 39Ar events simulated uniformly throughout the detector in the following plots

* Alpha-decaying isotopes exist in small quantities in the
acrylicand TPB

o - where C = position returned by Centroid, P; = position of PMT, and Q) = PMT e e e |y T e e —m
* Scintillation in TPB can cause alphas to mimic dark matter * v 1 Qi g 6 wscatog-soooms £ 10 Ar sca - 90.0 om (defaul)
signals charge scaled by tuning factor f (f = 3 in this poster). > | *"i > | Arsca = 270 o -
S 5 _ . . © =
. ” . . M " en . . . . 5 - A Ar scattering = 9.00 cm 5 L —— Arsca=29.00 cm M‘#:::* i
S Tlhese et o nok pensiEie e dees s dhs arEsn MBFlkeI.lhood or “MBFit” - a negatlv.e log I|ke.I|hood fit of the charge .1 E e
. Position reconstruction can therefore exclude these events \ ¥ distribution. A Monte Carlo based tuning algorithm creates the likelihood N *:ff___l : oL e )
hased on distance from surface \ \\\\\\\\\ function that is used by this fitter. This function depends on the state of the N "'i; : E JrT ]
N Excluded -t b E .| LITTHAH |
. Monte Carlo model at the time of tuning, so it is necessary that the Monte . W : 107 Een i ﬁm E
Carlo be calibrated as well as possible o R : ﬁ }l :
PMT Charge Map for 100 keV Electron at (X,Y,Z)=(850,0,0) mm  Sample PMT charge | | ' | | 000 o0z Tood oo oo oao pip o= oo 20 20 ms0 240 ze0
510 distributions for events close * “ShellFit” - ShellFit performs Monte Carlo simulations on an event-by-event fmaxpe nhit
808 f : : - il . : : :
® o6k to surface (top) and close to basis to determine the position of events within the detector. It uses Centroid Scattering length affect on the Scattering length affect on the total
0.4 | centre (bottom) to get a position estimate for an event, and then performs a series of “mini- maximum fraction of light detected by number of PMTs hit
gi * 1 photo-electron = 10 pC sims” in that region. A negative log likelihood minimization is used to converge a single PMT
02 s . : on the most likely position of an event.
04 ) Afterpulsing can cause lone, * In an actual calibration, the scattering length could be tuned along with other
06 L g% bright PMTs . ch - parameters in order to match the 3°Ar spectrum seen in data
0.8 P
1.0 B oS L DL S i, Itter Characteristics * This is an example of how the Monte Carlo can be calibrated based on observed
* Reconstructed positions for Monte Carlo electron events generated at fixed 39Ar events
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Event close to centre




