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Analysis of *’Rn — *!°Po DC
Case1: M1 - M1
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Analysis of *’Rn — *!°Po DC
Case2: M1 - M2




***Rn — “'°Po Delayed Coincidence




diffTime of Rn222 (M1) — P0o218 (M2) in dataset3601_3615

222Rn —> 218})0 T, [ cm

o
12
S : ; ; ; ; ; Mean 242.1
8 25__ ...... é......... ............. . ............. .. ........... -. ........ Std Dev 2012
Energy spectrum of Rn222 (M1) — P0218 (M2) DC in dataset3601_3615 — ; ; ; : ; ; Integral 644
o h1 M1 M2 ] [ht_raw_mi1_m2 _ : : : : : : A0 24.3 +1.6
:(_3_ 290 __ .................. ................... .................. ................... Entries 622 | Entries 5820 20__ """ 2 R (11 11T B half-life 181.8 + 9.2
B 200 i T i | Mean 5607 | {Mean 5608 N Log(Bkglndex) 10.9 = nan
5 — StdDev  14.87 | {StdDev 152 oY el RN SR All | PO AU N R
O - . . . . . . . . "
S 180 Et ARSI SEEHIETIEAE SUSIETINEE RESIIESREE SR R I Integral 644 | Integral 4021 | : : : : : | : : :
160E}mhm_nm“nmh_nm”nm“hmn_nm“ndm_nm““mJ_mn_nmnd.m_nm”nJ ................................. B : : : : : | : :
: 10_ ...... L LR E E ............. E ............. E ....... - | -1k - - I EE ........
140 __ T S : E : . . . . .
12055m§ .................. SR AR Y IS SR A S S S B
: 5_ .....................................................................................................
100 e T : | |
2]0) Rt SRR PR SERER MR UM RSN IR IS CRPRIERIE SRS RN HEERTRIES SR 0 — M HIUIIHI“I--
— -800 -600 -400 -200 0 200 600 800
60__ .................................................................................................................................................... tlme dlfference [S]
40 :_ ................. [ T SR §_ ..... ] R T T T T E,,é;g: 12%‘;:
mp 5 ' + _|._|_.|. -|-|--|- ] RRIITRITN RN oo oo III ..................... ST 2.2.3?
20—~ o + ......... + ............ _.I._ ...... + +...—l=|=..:|'.|:l.- ........ o LA + ..+ ........................ — = : : _ _ ] |i|| ||| |||||I i|||||, ||||||“||.|I“l|_,_,|,,,ll._ L
— -+ +4:H+ : .+ 4rh+ Y S T S SO S ( [ oo NN A B | e X e e A
o I S, . " SN RN RPN B R 2 Ve~ B S E S SO | 1 FO SO S SO
5570 5580 5590 5600 5610 5620 5630 5640 E 4 H H H 5 séo gi,
energy [keV] mectereneets
Total Energy spectrum of Rn222 (M1) — Po218 (M2) DC in dataset3601_3615 Single Energy spectrum of Rn222 (M1) — Po218 (M2) DC in dataset3601_3615
- | , , , , _ [ho_ M1_M2]_[h2_raw_m1_m2 - | , , , , h4_M1_M2
B e | B 62] [Enves s B o [Ewes rase
5 F . |Mean  6136| [Mean 6136 P Mean 3068
g 80:— ................. ................. ................. ................. ...... Std Dev 14.01|--.-| Std Dev  14.79 g Std Dev 2897
8 - Integral 644 Integral 916 8 B o vverreeeme b e Integral 1288

25

.....................................................................................................................................................

..... 20

15

..................................................................................................................................................

..................................................................................................................................................

1

1 C L1 | L1 | L1 | L1 |-||-| L1 | 0 . ||||||i||| Uk 1 | i II]_I [ ||:
6090 6100 6110 6120 6130 6140 6150 6160 6170 1000 2000 3000 4000 5000 6000
energy [keV] energy [keV]

- 10 -



Analysis of *’Rn — *!°Po DC
Case 3: M2 - M1
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Analysis of *’Rn — *!°Po DC
Other Cases
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Analysis of *’Rn — *!°Po DC
Wider energy cut
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Time difference histogram . \wnhen A7 > (), it means that a daughter

| event happened after the corresponding
Rn222 and Po218 decay time 185.8 s of ds3601_3615
ha parent event.
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Time difference histogram . when

Rn222 and Po218 decay time 185.8 s of ds3601_3615
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, It means that a daughter event happened
the corresponding parent event, which should

happen. So, it does not follow the exponential.

* |t can be the incorrect linking among a daughter event

and another event which is coming from some other
sources. And equivalently, it also reflects the extent of
defect on the right side.

For this 22’Rn — 2'Po pair, we have quite few such
events happening. Hence, in order to evaluate the
background level of both sides, | added a term of
constant in my function.
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Time difference histogram . However, for 2°Ra — 2*’Rn pair, since the Ty is
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Coincidence events using the same method, | have
much higher background level.
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* And the histogram shape is not constant any
more. But it looks like a straight line.

e S0, | decide to use a liner function for the
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background fitting.

* The slope is small enough, it is better to use its
logarithm [—In(slope)] to present its variation.
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Delayed Coincidence background study

« Although, the description of background shape is very well, the fitted 17, is still far away from
the nominal value.

* | thought the triangular background should finish at some point, then | enlarged my At window
limits from 5 X T, to 15 X T ».

 The odd thing happened, the background starts to grow up from somewhere.
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Next work

Based on the established background function of the At spectrum and

the non-dependence on the energy range, it is possible to match
events that meet the delayed coincidence in a larger scope.

Finally, we can achieve a further distinction between events and the
background within the energy range we are interested in.

Challenges

Given that all the conclusions obtained now are statistic rather than
analytic. If we want to identify them event-by-event, we need to
develop technologies such as machine learning.
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Delayed Coincidence pairing
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Analysis of “'°Bi — V5T,

“12pPp - “!“Bi(a) and, **°Th — ***Ra DC
Summary
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Delayed Coincidence
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