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Agenda

* Position corrections for AP (alpha focus)
* Piezo, band selection resolution

* Alpha pair tagging

* Alpha pair tracking

* Gaussian fits for thorium decay chain analysis
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AP plot generated from current recon file JINMJ'"EILCO
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Features
* Nice ROl resolution

* No alpha peak separation
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* Plot a
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corrected
energy for each

piezo, each
band
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Band 2
Band 3
Band 4
Band 5
Band 6

* Plot a histogram of corrected  Piezo 0

energy for each piezo, each Piezo 1
band Piezo 2
Piezo 4
* Some bands cleaner than Piezo 5
others Piezo 6
Piezo 7
Piezo 9

Piezo 10

Piezo 11
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Selecting p, b by eye
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Selecting p, b with resolution metric
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Rs = 1.18 (

(uz — 1yq)

(FWHM2 + FWHM1)

)

35 4

: —— Fit NR
: —— Fit 222Rn

Rs=3.9847
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Select best resolutions for AP
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Log(AP) plot

alpha position correction AP

80 -

60 -

20 -

— o e e e mn mmn e e M M e Mmm mmm M e M M M e Rmm M M e R M e e
-

BN calibration
background

ROI

Il lllLl 2L T
0.0 0.5 1.0 1.5 2.0
AP (linear scale)

|
~~Jli -'_:""' i -
a'l""rll I CO
1

e Position corrections
with alpha data

e Less resolution in ROI

* Improved resolution
In alpha regime



Alpha timing 1"PICO
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y=ax*xexp(b(—x)—d) +c
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Pair separation
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'PICO

* |dentify pairs of alpha events
with time separation of 10 min or
less

e Constraint thatthe events are
consecutive



Peak purity al a2 2 | 'PICO

17.5 1 ad

16 1

- 15.0 - l
Name Value Hesse Error 14 v

0 al 105 > 14 12.5 7

1 al 9 < 10 10.0 -
2 mul 0.824 0.010 7.5 1
3 sigl  0.055 0.007 5.0 -
2 mu2 0.927 0.008 2.5 A
5 sig2  0.040 0.006 0.0 -

6 a3 32 > 11

7 a4 78 > 13 * No 218po presentin %22Rn peak (counts=0 within error)

« Some leakage of “?2Rn into the %18Po peak



Sum under peaks "PICO
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Displacement As (cm)

2d histogram: As vs At
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https://arxiv.org/html/2403.14878v1

KS test: are the distributions the same? J!I’W“"@ICO
- Yes

* Random pairs * Alpha peak1, peak 2 pairs

ASgyg = 232.3mm + 0.2mm ASapg = 243.6mm
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Pair tracking, binomial probability  /PICO
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3 gaussian fit

gauss 1
214Po gauss 2
------- gauss 3
—— Fit function
$ dataset
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 Uranium
decay chain

Error bars = VN

o ___222Rn | 218Po | 214P0

8.664 + 0.173  4.220 (+ 0.149) 5.516 (+0.036)
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Sigma vs Alpha energy for U chain
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Propagate to approximate Th chain sigmas

— exponential fit
® Thchain
$ Uchain
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Log(AP)
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Same process to find Th chain mean AP

x*/ndof = 0.5 x%/ndof = 0.4
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Propagate this line to get mean AP for Th - PICO
chain
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Error a grees with exponen tial fit | | ICO
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6 gaussian fit
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6 gaussian fit amplitudes

- Fit function
—— gauss 1
—— gauss 2
—— gauss 3
—— gauss 4
: : : —— gauss 5 (wantto be sure before
60 1 L ey concluding we are free

: : : s e L222Rn = 0.81675 '
\ : """ u218Po =0.93729 Of thOrl le)

. e L214Po =1.51258
: . : 5 Keess U220RNn = 1.05477
r e H216Po =1.21323

H ----- H212Po =0.02075
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log(AP)

8.103 4.632 0.106 0.022 5.089 0.029




PICO

Thank You!

Questions, Comments?
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