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Introduction and Motivation Results = | _
* Background radiation knowledge is essential for = 1 | |
precise radionuclide monitoring R 1 et .
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- RadonEye 3
- RadonEye 4
RadonEye 5
RadonEye 6

* Affordable temporal Rn monitors would enable
crowdsourcing
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* Stable and reliable monitors are best

o 8,
. L4 |

. oo .

o"t!" $s b 3,

. . . L4 .

s .0 o 0, 0‘..

222pn Concentration normalized to each day (Bq m'3)
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* Devices need testing under different conditions
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A Fig 4: Normalized AlohaGUARD “??Rn data as function of time of day.
Red line is sinusoidal best fit. The diurnal variation is clearly evident.

Mission Relevance

* Improved radionuclide detection over background

222Rn Concentration (Ba m'3)
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* Discriminate seismic activity vs weapons tests e BT R MTV Im Pd ct
X .
Expected Imp act 0, = = s = = = s - Personal development: Undergraduate research
Time since beginning of experiment (h) (first year!), academic credit, tools for coursework

* Increased knowledge of background Rn I .
5 5 A Fig. 2: 2?°Rn concentration measurements using AlphaGUARD and six RadonEyes in a natural radon (MATLAB, statistics, exploratory data ana IVSls)

* Affordability expands research capabilities chamber as a function of time for 30 d experiment * Ultimate applications: Rn professionals (test,
mitigate), Rn researchers, public health officials;

TEChnlcal ApprOaCh e — o Radiation Weather Station (Pro and Lite),
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* Six consumer-grade FTLab RadonEye
* Professional Saphymo AlphaGUARD
* Natural radon chamber
63+1% humidity; 18.3+0.32C,
* MathWorks MATLAB and Microsoft Excel
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Conclusion
* Great RadonEye and AlphaGUARD agreement

* Very clear diurnal variation
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* Notable effects of ventilation changes
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* 30 d data collection (Nov-Dec 2021) wl LT N t St
C %’ 3 AIphaGU,,é\RD 22201 Goncentration (Bq m',3) | 0 . AIphaGllﬁl?%[IJD %%2Rn Con1c;2cr)1ct)ration (Bq n:":?)00 o k Extend eXp eriment duratiOn
@ Ventilated Storage Steel A Fig. 3: RadonEye ???Rn concentration as a function of AlphaGUARD ???°Rn concentration. Perfect agreement * Test in controlled environmental chamber
— — shown as dashed line and best fit as solid red line. Representative RadonEyes with (LEFT) higher sensitivity and . o
T LUK Spacs - lower noise, and (RIGHT) Matching sensitivity but high noise are presented. * Explore 222Rn vs. environmental conditions
V Table: Linear least squares best fits of RadonEye as a function of AlphaGUARD 4??Rn concentrations * Ana Iyze variations (da”y; WEEkW, month |V)
S s * Present at local Health Physics Society meeting
E . = = : RadonEye R-squared
3 : * Present at Health Physics Society conference
-- 111 L7 68 0.98 .
BEEE 1.1 10 0.98 * Prepare note for Health Physics Journal
_\ T 106 62 0.96 (}(‘l
4 WY 25 0.95 ‘1 ;
St B o5 83 0.82 ‘ ‘ﬂ
| | T 099 71 0.74
A fig 1. Natural radon chamber floorplan, with This work was funded in-part by the Consortium for Monitoring, Technology, and Verification under National Nuclear Security Administration

experiment location denoted by a red star
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