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‍‍ς’vs. ‍‍π’
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NEXT
Neutrino Experiment with Xenon TPC
Å Search for ‍‍π’in 136Xe in a high pressure xenongastime projection 

chamber (TPC)

Å Working in gas allows:

Excellent energy resolution(aiming at ~0.5% FWHM at Q̡=̡2.458 MeV)

Track topologyenables discriminating ɔ-induced electrons from ̡ e̡vents

Å High pressure (10-15 bar) required to assemble enough mass in a 
reasonable volume

Å Currently operating NEXT-White (~10 kg of depleted Xe), moving to 
NEXT-100 (100 kg of Xe enriched to 91% 136Xe )

Å Radiopure detector, running at Canfranc Underground Laboratory
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NEXT Concept
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S1 (PMTs) gives ὸ

-30kV -9kV

Ὁ πͯȢτË6ȾÃÍ Ὁ ρͯυË6ȾÃÍ

S2 magnitude by 
proportional EL
(PMTs) gives the 
event energy

S2 time-slice 
images (SiPMs)  
give the event 
topology



Energy resolution in Xe gas
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A. Bolotnikov, B. Ramsey, Nucl. 
Instr. and Meth. A 396 (1997) 
360

The energy resolution, 
FWHM, is shown for 
137Cs 662 keV ‎-rays, as a
function of xenon 
density, for the 
ionization signal only



Topological signature
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Bragg peak ςΨōƭƻōΩ ƻŦ ŘŜƴǎŜ ƛƻƴƛȊŀǘƛƻƴ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŜƭŜŎǘǊƻƴ ǘǊŀŎƪ

2 blobs 1 blobGEANT4



Blob-based background rejection
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P.Ferrario, et al. (NEXT Collaboration), JHEP 1605 (2016) 159, arXiv:1507.05902 



Running prototype:
NEXT-White (NEW) ~10 kg Xe
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F. Monrabal et al.(NEXT collaboration), arXiv:1804.02409
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Running prototype:
NEXT-White (NEW) - 10 kg Xe



Online 3D calibration maps with 83mKr: point-
like 41.5 keV events throughout TPC volume
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Geometrical S2 map

Average 3.7 ms, ~7.5 times larger 
than max drift time

G. Martínez-Lema, et al.(NEXT collaboration) 2018JINST13P10014, arXiv:1804.01780.

Electron lifetime map
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NEW: Calibration 
ǿƛǘƘ άƘƛƎƘ-ŜƴŜǊƎȅέ 
sources
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J. Renner et al.(NEXT collaboration), 2018 JINST13 P10020, arXiv:1808.01804.

137Cs 662 keV

Extrapolates ρȾὉ to 
0.61% FWHM at ὗ

208Tl 1593 keV e+e-

escape peak
Extrapolates to 
0.68% FWHM at ὗ

208Tl 2615 keV full 
absorption peak
Extrapolates to 
0.85% FWHM at ὗ



Track topology in NEW
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Beta emission from the cathode

P. Novella, et al. (NEXT collaboration) JHEP 1810 (2018) 112, arXiv:1804.00471
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Signal/background 
discrimination 
using blobs

208Tl escape peak events: MC 
and data



NEW: low-background run
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