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Absorbed dose and its limits...

AE AE: energy deposited in a volume of matter
D = Am: mass of that volume
am ' 1 Gy = 1 = 0.00024 °2
Unit: gray [Gy] y = ke = 0. ke

Considering a person weighting 80 kg:
10 Gy absorbed dose (lethal) -> 0.2 kcal absorbed energy

The (macroscopic) energy release in matter

is not enough to understand radiation damage

... Microdosimetry
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Dosimetry vs
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Microdosimetry

Dosimetry: volume

Microdosimetry: alcoholic
concentration

Biological effect: alcohol
content
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Dosimetry vs Microdosimetry

The absorbed dose

=
P D —
— m
@ Measures the quantity of radiation (drink volume)
o ®
1H1+ 4He3+ 1206+

» Equal biological effect (alcohol content)

The lineal energy

€1

y = T f)| +dy)

Measures the radiation quality (alcoholic concentration)
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Stochastic is important at low doses!
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How do we measure in micrometric
sites?
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Tissue Equivalent Proportional Counters

Spherical (TEPC) +
configuration -
ensures isotropic
response
Ionizing
radiation
Gas Gain
(>1000)
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DISCOVER22

D I S C VE R
Where? Why?
Gran Sasso underground e Radiation Reduced Environment
laboratory Gamma dose Total Dose
- (nSv/h) (nSv/h)
e = External 31.6 67.0
Laboratory
Underground 24.7 28.1
s laboratory

« Variability of the radiation field

How?
Microdosimetric Monitoring
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Background
@LNL

Percentile Total radicactivity (Bg/kg)

95 100 [ 921 - 2420
80 - 95 758 - 921
50 - 80 550 - 758
20 - 50 301 - 550

5-20 153 - 301

0-5 [ 39 - 153

0 10 20 30 40
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April 2023 @LNL
I yr = 0.69 + 0.05
1 yp=24+1

High LET fraction: 23%
RBE, = 1.52
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yr = 0.57 £ 0.04

yp =24 +1

High LET fraction: 19%
RBE = 1.39
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Comparison with literature
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Conclusions

 We have demonstrated the high variability of the
background radiation.

* Dose is not enough!

 High LET component influences biological effect.

Next steps...

« Measurements in the underground laboratory.
 Measurements above ground.
* Analysis in correlation to biological data.
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Thank you!
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