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Abstract Fully Ruggedised and — | | Benchmarking Test: MnO2 Fibre with

Waterproof ' —— radium-226 & thorium-232

In 2001, Burnett, Kim & Lane-Smith [1] introduced the technique (Even with the Lid Open')

for measuring radon in water using a Durridge RAD/ continuous
radon monitor [2] paired with a continuous water-air equilibrator, .
commercialised as the RAD Aqua. The RAD H20, for discrete RADS is IP67 waterproof and dust | ‘
measurements, followed several years later [3] . | groo{,) and deilgdngd totﬂoag " . <~ HPNE B RAD7: 104.7 +/- 8.6 Ba/m?

In the two decades since, these techniques have gained popularity ! DB TSR O OF CLSEY . - RADS: 102.5 +/- 15.4 Bg/m?

for their ease of use and fast results, and radon measurements environments, or even at sea, N+ TRy =~ - '

with the RAD Aqua and RAD H20 are now routinely used by without fear of damage from b e R ST et RAD7: 37.5 +/- 1.8 Ba/m? (thoron)
aquatic scientists to quantitatively study groundwater movement in incidental water contact. S v WSS s UL e e RADS: 37.5 +/- 1.7 Ba/m3 (thoron)
coastal, lacustrine and riverine systems. Dual controls: touchscreen ana T ey e o - AR | & >

To date, several thousand scientific works have been published physical membrane buttons. BN P TRk
using these devices and techniques pioneered by Durridge. » m | = N r
Here, we present the RAD/’s successor: the RAD8 continuous
radon monitor. Redesigned from the ground up with aquatic Benchmarking Test: RAD H20 Wireless Connectivity &
science applications in mind, the RADS8 represents a technological | e 114" to 118" Reducer Lt Enhanced Data Storage
leap forward in the researcher's toolkit.

Henrietta Dulai — University of Hawai’l.
Using the method first described in [4].

Measuring a radium-free radon-in-water source [5] | T el - ..
in a 40 ml RAD H20 sample vial. o Built-in WiFi connectivity, as

Reference: RAD7 running in built-in WAT40 mode. e oy iy | | i well as one COM port (data &

RADS uses calculated air-water conversion L 1ia 10— é‘ Sereweame download and remote
24 L 118" D control) and two USB ports

. factors, rather than the empirically determined Sl < |
RADB8’s patent-pending measurement chamber geometry has ones that were used by the RAD7’s WAT40 & A"F'OWT o for accessories.

been optimised using several approaches, including full 3D WAT250 modes [6]. This brings RAD H20 in-line —|_§hf‘;';8\’?ge | Onboard storage for orders

— Inlet Filter

electrostatic field analyses on a per-volume basis and Monte Carlo with Capture’s Big Bottle analysis tools. porsor oo T rams outer of magnitude more data
simulations, with models validated through real-world testing. L\ RADS | than the RAD7, including
P EE— |

70% Higher Sensitivity

Commissioning tests and calibration data show that RAD8 RAD7: 83.46 +/- 8.14 Ba/L Colecton v full-resolution spectral
achieves a sensitivity 70% greater than that of the RAD7, despite RADS: 86.4 +/- 2.33 Bay/L_ s information in 5-minute
having a smaller measurement chamber. ‘time slices’.
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of [1], modified to incorporate RADS8

and RAD? in Series, Sampling air in a = @— DC Power In Port Baro.
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changes in radon concentration are Sample In Port
shown below. il . ‘ L &
Both response time and radon Pump Out Port 5 <o EEEEEECEE & On-Device Data Visualisation
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concentration in very good agreement | |

\ and v Button

with RAD7 reference. Detector In Port . View radon / thoron time series data on-
S © Back Button screen as it comes in, to get a picture of the

Sample Out Port ’ g P

RAD7: 24.9 +/- 3.3 Ba/L trend over time at a glance.

RADS: 24.6 +/- 3.0 Bg/L Touchscreen , Spectrum display empowers users to make
T . ' their own data quality checks in real time,

PCI/LRn in airin RAD Aqua allowing them to identify problems and fix

e them in the field.

Avoid the need for repeat measurements!

RADS stores both reduced data and full-

spectrum information in 5-minute ‘time

| slices’, which can be combined and split in

O o Capture after the event — never worry about

O R R e e e e e setting the wrong Cycle length again!
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Measure up to 2,500,000 Bg/m3 ¢ TestStatus 17:48 T 97% Real-time readout & TestStats 1134 = 97%mm
TestinProgress Cycle: 1/48 Time Left: 00:36:55 Test Running
« RADY shaping time: 100 ps. Digitiser frequency: 40 Current Cycle Average: » RADS displays continuously updating radon and 1000 SMFo SRR ol EehoEERoll | NEERo
KHz. | Radon: 23.84+3.4 pCi/L thoron activity concentrations, with their
l « RADS8 shaping time: 4 us. Digitiser frequency: 30 Page Thoron:3.72+2.2 pCi/L associated uncertainties.

750

; s 500

I\/IHz. | 112 O ocol Manual Analysis Mode: Auto psers th.us have access to thel most up-to Idate

\ * This speed increase enables the RAD8 to measure - iInformation, and an early warning of changing : 250 J
v

extremely high radon / thoron concentrations S S radon / thoron activity concentrations. Gounts L

- | | | 3 4 5 6 7 8
peforg pulse pileup and deadtime begin to impact Summary m o
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Benchmarking Test: Custom Big W o & = o % % @ Capture Pro 8 with Capture
Bottle Setup NS - g PRy TR — Cloud

RADS Status: In Progress Next Reading: Cycle 51 [Please Wait] | Radonin Air:14.9 + 4.7 pCi/lL | Air Temperature: 30.9 °C Pump Current: 0 mA | RADS8 Date: 6/13/2318:56 | Firmware Version: 0.31.228
Number of Tests Stored: 20 | Prev Reading: Cycle 50 (18:50) Thoron In Air: 1.0 + 4.6 pCi/L Relative Humidity: 54.0% | Battery: 57 % Calibration Date: 1/12/23 Hardware Version: 4
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University. it 3
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I i | of data graphing and analysis tools.
| Capture Cloud provides automated
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| | iR, uploading and retrieval of RAD8 data,
Custom setup akin to RAD H20 & Big | CEN oo — i J\/\ W L. | and the sharing of data with
Bottle System. By 7 ; ‘ ‘ v N | =Y

colleagues around the world.
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