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“ASSAYING RETROSPECTIVE RADON 
CONCENTRATIONS INDOOR BY 

MEASURING THE 210Po DEPOSITED IN 
GLASSES”
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(4n + 2) 238U series (4n + 3) 235U series(4n) 232Th series

• Gas Isotope 220Rn 
• Called: Toron
• T1/2 = 55.6 s

• Gas Isotope 222Rn 
• Called: Radon
• T1/2 = 3.8235 days

• Gas Isotope 219Rn 
• Called: Actinon
• T1/2 = 3.96 s
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1. Introduction

Radon is classified as carcinogenic to human beings in 1988 by the IARC (WHO)
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1. Introduction

• Epidemiological Studies:            
20 years latency period

• Travelling in time is very 
difficult. 
Retrospective estimations

• Design and construction of the 
device to estimate retrospective 
radon concentration
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2. Theoretical considerations
Retrospective estimations

Transient equilibrium
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2. Theoretical considerations
210Pb usually implanted in surfaces

Relationship between 
222Rn (air) and 210Po (surfaces)

222Rn (Bq/m3) = k (m-1) * 210Po (Bq/m2)

Radon decay and behaviour

k = 42 m-1
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3. Building the experimental device

a. Aluminum canister.

b. Silicon detector.

c. Portable “Bin Power Module”.

d. NIM A576 APAD. Ortec.

e. MCA. Amp Tek.

a. Aluminum canister.

El Escorial, Madrid. 28/09/2010V ENCUENTRO DE FÍSICA NUCLEAR



a. Aluminum canister.

1. To vacuum pump.

2. Bulkhead mounted jack.

3. PIPS Detector (450 mm2).

4. O‐ring.
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a. Aluminum canister.

b. Silicon Detector.

c. “Bin Power Module”.

d. NIM A576 APAD. Ortec.

e. MCA. Amp Tek.

b) Silicon Detector. c) “Bin Power Module”.

d) NIM A576 APAD. Ortec. e) MCA. Amp Tek.
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b) Silicon Detector. c) “Bin Power Module”.

d) NIM A576 APAD. Ortec. e) MCA. Amp Tek.
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A. Calibration.

1. Energy calibration.

2. Efficiency calibration.

i. Geometrical factor  (source – detector).
ii. Intrinsic efficiency.

B. Method.
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1. Energy calibration.

241Am

233U 239/240Pu
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2. Efficiency calibration.
i. Geometrical factor (source – detector).

Fgm = Ω/4π = 0.06943 ± 0.003

ii. Intrinsic efficiency “Efint”
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4. Activity concentration of 210Po

2. Efficiency calibration.
ii. Intrinsic Efficiency “Efint”

Fgp = Ω/4π = 0.1636 ± 0.0004
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5. Measurements and results
Selection of sampling points.

Measuring the concentration of radon (Charcoal canisters).
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Measurement

210Po (5304 keV)
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Measurement
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Results
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6. Summary and conclusions

Measurements of 222Rn are very important.

Retrospective estimations are possible.

Design and construction of the measuring device.

Calibrations.

Comparisons with other procedures.

SUMMARYCONCLUSIONS
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The device designed and constructed to estimate 
the retrospective concentration of 222Rn works well.

The results are qualitatively in agreement with 
values obtained by other procedures.

CONCLUSIONS
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