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The Atmospheric Radon MONitor (ARMON)
Operation principle: Electrostatic collection of 2'8Po and 21Po from 222Rn and %2°Rn respectively on
an alpha detector
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Full alpha spectra analysis (No black box).
* No overlapping of 21°Po counts;
» Detection of 2!3Po and 2'#Po counts (?22Rn progeny) and
212pg and 21Po counts (22°Rn progeny):
=> possibility to measure thoron concentration.

ARMON v1.0 [Grossi et al., 2012; Vargas et al., 2015]

» Designed, built and calibrated at the INTE-UPC (radon
chamber)
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GHG emissions estimation

Good agreement of the ARMON when compared with others research atmospheric radon monitors
(HRM and ANSTO 1500L) based on different measurement principles.
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* A new version of the ARMON v2.0 was designed, built and characterized in the framework of MARE?A and traceRadon projects
» Objectives of the new system: Efficiency improvement, Portability/robustness, User friendly, Real Time Data available online

MCA A new detection volume shape was designed in order to
improve the efficiency of the instrument
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Installation in a flying case box of 50%*50*130 cm3. laptop
Wheels for easy transportation

Instruments in removable trays Electronics &

Inlet and outlet located at the back. data logger
Ethernet connection and ventilation holes. MCA
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*  First calibration was done at at INTE radon chamber.
e Calibration at PTB going on since November 2022
Dependence of the Po collection efficiency
on the water content of the sample
- § ] o 635Bqm>
S 7 < a 3500|3q-mjz
o o X 5900 Bq-m
£ 1 = it
‘ i - UEJ 2
(IJ 1 oloo zoloo 3o|oo 4o|oo soloo aoloo 7o|oo T T T T T
a 0 500 1000 1500 2000 - y : .
radon concentration (Bg m™) 15:00 20:00 01:00 06:00
ppm H,O
Calibration with ATMOS monitor Water vapour calibration Building up comparison
(range 0-6500 Bg-m3) (range 0-2000 ppm ) (with ATMOS and AlphaGuard)
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* User friendly software (labview based) for a full control of instrument parameters and measurement jobs.

* Real time control and monitoring of operative parameters (high voltage applied, temperature, humidity, flow)
* Easy remote access

e Automatically save data for all parameters

» Real time calibrated 222Rn concentration data visualization

* Notifications by email (e.g. when humidity is too high or no new spectras are being recorded).

M
Detector -> Amplifier -> MCA Analyzer Spectra
Software files

LabView Based o Output .csv

DatalLogger T files

Sensors

(T, RH,Flow) Output Sensor
data files
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ARMON v 2.0: User friendly, remote control and Real Time data
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Atmospheric Radon MONitor (ARMON)
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Atmospheric Radon MONitor (ARMON)
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ARMON v 2.0: User friendly, remote control and Real Time data
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Setting Parameters | Radon Concentration ‘ User Information ‘

USER DATA

User's Name: Roger

Introduce Recipient's Email for Notifications: roger.curcoll@upc.edu
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* A high sensitivity radon instrument with a complete alpha spectra analysis of radon and thoron progeny was
designed and built at the UPC (ARMON).

 The ARMON has been largely used in several stations in Spain for atmospheric studies and estimation of GHG
fluxes.

* The new version of this instrument is robust, portable, and offers to the users remote control and real time
data of all variables.

* The instrument ARMON v2.0 was calibrated at the UPC radon chamber and is till being calibrated at the PTB
facility since November 2022. A full budget of the uncertainties has been done according the GUM.

e The new ARMON was compared with a new two filter 200 L monitor from ANSTO at different height above the
ground and at different stations (Germany and France) in the framework of the traceRadon project.
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