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Howto confirmexperimentallyif neutrino isa Majoranaparticle? 

bb0n

AXZ Z+2
AX + 2 e- + 2 n- AXZ Z+2

AX + 2 e-

2v
T1/2 ~ 1019Ƅ 1021 yr

0vT1/2 > 1027 yr
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Å 136Xe ideal candidate
Å Allowsto build largedetectorswith

Access to topologicalinformation.
Å The NEXT experiment can already 

reconstruct this track

Howto confirmexperimentallyif neutrino isa Majoranaparticle? 
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Howto confirmexperimentallyif neutrino isa Majoranaparticle? 



The NEXT Program

Prototypes
2010-2014

Demonstration of detector concept

~1 kg

NEXT-White
2015-2021

Background model assessment

2’‍‍measurement for 136Xe

NEXT-100
2022-2026

Neutrinoless double beta decay 

search in 136Xe

NEXT-HD
2027?

Neutrinoless double beta decay 

search through inverted neutrino 

mass ordering

NEXT-BOLD
Barium tagging for background -free 

experiment

~5 kg ~100 kg

1 Tonne

2009 2014 2015 2021 2022 2026 2027
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NEXT detectorscapabilities

bb2ncandidate at 2 MeV, showing 2 energy blobs at the extremes.

Energy resolution better than 1% FWHM at Qbb.

bb0n in high-pressure 136Xe gas
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TheNEXT thing:

/ǳǊǊŜƴǘƎŜƴŜǊŀǘƛƻƴŘŜǘŜŎǘƻǊǎάǘƻǳŎƘƛƴƎέ ƛƴǾŜǊǎŜƘƛŜǊŀǊŎƘȅ
ǊŜƎƛƽƴΦ
hōƧŜŎǘƛǾŜŦƻǊǘƘŜƴŜȄǘƎŜƴŜǊŀǘƛƻƴƛǎǘƻ ŎƻǾŜǊǘƘƛǎǊŜƎƛƻƴΦ

[ƛŦŜǘƛƳŜǎ   млнтπнуȅŜŀǊǎ

¢ƘƛǎƛƳǇƭƛŜǎŀƭƳƻǎǘōŀŎƪƎǊƻǳƴŘŦǊŜŜ ŘŜǘŜŎǘƻǊǎŀǘ ǘƘŜ
ŎŀΦ¢ƻƴƴŜπǎŎŀƭŜ



Ba++

3

Howto get there with xenongaseousdetectors:

bb0n in high-pressure 136Xe gas
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David R Nygren2015J. Phys.: Conf. Ser.650012002мо



David R Nygren2015J. Phys.: Conf. Ser.65001200214



15
Phys. Rev. Lett.120, 132504 ςPublished 26 March 2018



TPC

BOLD/SABAT: The basicscheme

Fluorescent
signal

мос·ŜрпŸ
мос.ŀрс
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BOLD/SABAT: The basicscheme



TPC

BOLD/SABAT: The basicscheme

Fluorescent
signal

136Xe54Ÿ
136Ba56

++ + 2e-

му



Ba++
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FMIs(FluorescentMonocolor Indicators) and 
FBIs(FluorescentBicolor Indicators)

ÅDryphase

ÅSelectivity(Ba2+)

ÅBackground free

Å1027-28 years
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ÅDryphase

ÅSelectivity(Ba2+)

ÅBackground free

Å1027-28 years
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FMIs(FluorescentMonocolor Indicators) and 
FBIs(FluorescentBicolor Indicators)
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ÅBackground free

Å1027-28 years
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FMIs(FluorescentMonocolor Indicators) and 
FBIs(FluorescentBicolor Indicators)



ÅDryphase

ÅSelectivity(Ba2+)

ÅBackground free

Å1027-28 years
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FMIs(FluorescentMonocolor Indicators) and 
FBIs(FluorescentBicolor Indicators)



FMIs(FluorescentMonocolor Indicators) and 
FBIs(FluorescentBicolor Indicators)
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FMIs(FluorescentMonocolor Indicators) and 
FBIs(FluorescentBicolor Indicators)

Ba2+
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FMIs(FluorescentMonocolor Indicators) and 
FBIs(FluorescentBicolor Indicators)
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CaLǎόCƭǳƻǊŜǎŎŜƴǘaƻƴƻŎƻƭƻǊ LƴŘƛŎŀǘƻǊǎύ ŀƴŘ 
C.LǎόCƭǳƻǊŜǎŎŜƴǘ.ƛŎƻƭƻǊ LƴŘƛŎŀǘƻǊǎύ

ACS Sensors 2021 6 (1), 192-20228



FMIs(FluorescentMonocolor Indicators) and 
FBIs(FluorescentBicolor Indicators)

ACS Sensors 2021 6 (1), 192-20229



FMIs(FluorescentMonocolor Indicators) and 
FBIs(FluorescentBicolor Indicators)
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FMIs(FluorescentMonocolor Indicators) and 
FBIs(FluorescentBicolor Indicators)
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FMIs(FluorescentMonocolor Indicators) and 
FBIs(FluorescentBicolor Indicators)
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Phys. Chem. Chem. Phys. 23, 15440ς15457 (2021)

1st generationFBIs: TwoFluorophoresin OneMolecule

Å Two fluorophores (Ph or Hetero-Aromatic-Cyclic system) 
in one molecule 

Å Crown Ether (Chelating agent)
Å Two responses depending on the coordinator state of 

the sensor
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Phys. Chem. Chem. Phys. 23, 15440ς15457 (2021)

1st generationFBIs: TwoFluorophoresin OneMolecule

Å Green (free)---Blue (Ba++)

ор



Nature583,48ς54 (2020)

Å C-C or C-N coupling reactions
Å High order 8+2 cycloadditions reactions
Å Library of sensors or candidates
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