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Lead 210 and Dark Matter

2/30



Lead poisoning (WHO)
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Lead contamination
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Lead controlled at production

• Lead (and other contaminants) tested at water production plants 
(at least in developed countries)

• Contamination can however come during water transport, or at 
home
• In France, buildings older than 1950 may have lead in their pipe system

• Testing usually done in laboratories
• Can be expensive, and even if free it is a tedious process

• Ideally, one would like to take a picture of a glass of water with a 
phone and know if it is drinkable or not...
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What if we could measure it precisely for cheap?
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Resultados: source

Looking for lead with a CCD
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Seems to work

•But...
• Cooled with liquid nitrogen to 100K

• This should only impact energy resolution, maybe not too bad
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CMOS
• Can we go for a plan B and design our own sensors, or use 

silicon photodiodes?
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Then I met a biologist colleague in Buenos Aires 13/30



Plan C: bio-sensors
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Beber

No beber

SensAr: An arsenic biosensor for drinking water

Physical device: Easy, secure, fast and accesible (targeted!).

SensAr:
An arsenic biosensor 

for drinking water
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WP4: Integration
and field tests

WP2: Light 
measurement, 
electronics

WP3: DAQ, 
phone app and 
cloud analysis

WP1: Biology, lead 
reactive bacteria
development
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GCRF-II award
● Royal Holloway University of London (UK)
● Boulby Underground Laboratory (UK)
● Comisión Nacional de Energía Atómica (AR)

● (DFM+DPT+DDS+DBT+DFF)@GAIYANN

● Universidad de Buenos Aires (AR)
● iB3-FBMC@FCEyN

● Universidad Nacional Autónoma de México (MX)

882 806 £
awarded Oct 1, 2019 

for 18 months,
signed by all parties 
on March 11, 2020
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Possible tracers and sensors

GFP

Luciferasa

-Gal
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Should be out soon (next weeks) 
(in Nature Communications Engineering)
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What next?
• Phase 1 (CMOS particle detection) 2017-2019: failed
• Phase 2 (bio-sensors) 2020-2024: done
• Phase 3 2025+:

• Improve measurement (self-calibration method, adding a reporter for 
bacteria growth?)

• Replace bacteria by some other biological piece?
• Automatise system (heating, bacteria cleaning,...)
• Large scale measurement with local institutions

• https://www.paris.fr/pages/comment-paris-lutte-contre-l-exposition-au-plomb-22152
• Make it user friendly – sell-able
• Do that next phase with colleagues from PlomBOX (in Argentina and UK) and 

groups here (multidisciplinary, health...) and local biologists experts
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Who's interested?

30/30


	Slide 1: PlomBOX
	Slide 2: Lead 210 and Dark Matter
	Slide 3: Lead poisoning (WHO)
	Slide 4
	Slide 5
	Slide 6: Lead contamination
	Slide 7: Lead controlled at production
	Slide 8: What if we could measure it precisely for cheap?
	Slide 9: Looking for lead with a CCD
	Slide 10: Seems to work
	Slide 11: Seems to work
	Slide 12: Seems to work
	Slide 13: Seems to work
	Slide 14: Plan C: bio-sensors
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29: What next?
	Slide 30: Who's interested?

