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3.1 bars of Ne + 0.7% CH4 42 days of data

Q. Arnaud et al. (NEWS-G), Astropart. Phys. 97, 54 (2018).

Result from the Sedine prototype
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140 cm diameter low activity copper (C10100) SPC
7-25 µBq/kg 232Th
1-5 µBq/kg 238U

Compact shielding 
40 cm polyethylene
22 cm very low activity lead
3 cm archeological lead 
SS envelope flushed with nitrogen
Electroplating of the inner surface of the detector

Commissioning run at the LSM in 2019 with Ne & CH4
Currently being installed at SNOLAB

140 cm detector
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• Measure mean gain to 1% precision
• Measure drift and diffusion time
• Monitor stability of detector within 1%
• Measure trigger threshold efficiency
• Measure of W-value to 1% precision and 

constraint on the Fano factor

Q. Arnaud et al. (NEWS-G), Precision laser-based measurements of the single electron response of spherical proportional counters for the NEWS-G light dark matter search experiment

Single electron calibration
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µ

Al 1.5 keV X-ray

37Ar 270 eV and 2.8 keV



The XMASS collaboration measures 210Po activity with an XIA detector.
The 210Po activity can be used to calculate the 210Pb concentration.
210Pb activity is about 28.5 mBq/kg

210Pb contamination measurement and mitigation

X-rays from 210Pb and 210Bi is the dominant source of sub-keV background
Electroplating of 500 µm of pure copper on the inner surface reduce this 
background by 62%.

Effect of the electroplating on gamma events 

4Copper electroplating for background suppression in the NEWS-G experiment. https://doi.org/10.1016/j.nima.2020.164844 P. Knights Ph.D. Univeristy of Birmingham

https://doi.org/10.1016/j.nima.2020.164844
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- Allows for increased target mass, 
larger volume, higher pressure. 
- Individual readout TPC-like 
capabilities to the SPC depending 
on gas properties.

Achinos sensor development
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We need:
-Small anode for high amplification
-Large anode for high drift field in large detector

Single electrons detection in large detector from laser pulse

𝑁𝑜𝑟𝑡ℎ − 𝑆𝑜𝑢𝑡ℎ
𝑁𝑜𝑟𝑡ℎ + 𝑆𝑜𝑢𝑡ℎ

37Ar volume fiducialisation

North events=24% 
South events=69% 
Shared events=7%

South

North



Nuclear ionization yield measurement
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Marie Vidal
Ph.D. candidate,
Queen’s University

Same experiment is under development with the tandem accelerator of 
the Reactor Material Testing Laboratory at Queen’s University.
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Measurement done at the TUNL facility 
Neutron pulsed beam: En = 545 ± 20 keV  
8 energy points: 0.34 to 6.8 keVnr
Publication under review  

1.3 keV nuclear recoil



Future detectors

Background of NEWS-G at Snolab
2.1 dru < 1keV

ECUME:
Electroforming a copper underground at 
SNOLAB

DarkSPHERE:
3 m diameter sphere
Electroformed underground 
Water shielding
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Konstantinos Nikolopoulos Ph.D., University of Birmingham 



Solar KK Axion

Axion
Decay

Axion decay rate depends on detector volume

Single photoelectric 
interaction, E < 10 keV

Francisco Vazquez Ph.D. thesis Queen’s University
Publication under review

Solar KK axion model 
predicts accumulation 
of heavy axions in the 
Solar System.

Can reject background 
by keeping only events 
with two pulses of 
similar amplitude.

Improvement of the 
XMASS limit by a factor 
6 with a 60 cm 
prototype and 42 days 
run.
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Francisco Vasquez: Solar KK axion search with NEWS-G today 12:45

https://indico.cern.ch/event/985448/contributions/4295720/


CE𝜈NS
-60 cm sphere
-Compact shielding made of lead, copper and polyethylene
-Muon veto

-Commissioning run at Queen’s University to assess background at surface by 
the end of the year.

Expected rate at 10 m from a 1 GWth reactor with 50 eV threshold considering 
50 eVee energy threshold detector resolution and Lindhard ionization yield:

Xe: ~ 9 CE𝜈NS events/kg/day
Ar: ~ 15 CE𝜈NS events/kg/day 
Ne: ~ 10 CE𝜈NS events/kg/day 
He: ~ 2 CE𝜈NS events/kg/day 
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Coherent Elastic Neutrino-Nucleus Scattering and the NEWS-G collaboration tomorrow 5:05 Marie Vidal

https://indico.cern.ch/event/985448/contributions/4295796/


CONCLUSION

- Detector review and background summary paper to be published.
- Analysis of the commissioning run at the LSM is ongoing and the first WIMP scattering on 
proton limit will be published this summer.
- Publication about solar KK axions and ionization yield measurement are under review.
- NEWS-G at SNOLAB to be started by July.
- Commissioning of the 60 cm sphere and shielding for surface background assessment by 
the end of the year. 
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Track events:
High energy 𝜷, 𝝁, 
Compton…

Surface events:
Low energy 𝜷, from the
Inner surface 

Volume events:
Low energy Compton, 
Photoelectric effect,
Nuclear recoil 12
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-1 Particle ionizes gas.
-2 Primary electrons drift toward the sensor.
-3 Close to the sensor, secondary ion/electron pairs are produced.
-4 Signal is induced by the motion of secondary ions.
-5 The signal is processed by a pre-amplifier and digitized.

-Possibility to use large range of target mass.
-Sub-keV energy threshold, single electron.
-Identification of point like energy deposition 
by pulse shape.

Spherical Proportional Counter (SPC) functioning
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