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NEWS-G Spherical Proportional Counter



Counting the electrons at very low energy

Pulse Shape 
Discrimination

Risetime of pulses provide 
information on structure of energy 

deposition (point like v.s. tracks) and 
distance of point like deposition 

from anode (diffusion)



Subatech, Nantes – P. Lautridou, F. Vazquez de Sola



NEWS-G at 
SNOLAB



NEWS-G at LSM

6 days physics run with pure CH4 at 
135 mbar

Results anticipated this summer!

SD and SI on Hydrogen target



• A lot of progress on the installation during Fall 
2020 thanks to contractor team provided by 
SNOLAB

• Delayed by Covid restrictions, but only a few 
weeks needed for commissioning and start 
data taking with Ne/CH4



NEWS-G at SNOLAB: Projected Sensitivity

SEDINE @ LSM (2017)
Ne+CH4(0.7%) 3.1 bar, 9.7 kg-days

Q. Arnaud, et al., First results from the 
news-g direct dark matter search 

experiment at the LSM, Astropart. Phys. 97
(2018) 54–62.



Future of NEWS-G

Upgrades to NEWS-G at SNOLAB, and planning for the next-
generation NEWS-G experiment:

• Addressing the copper backgrounds

• Increasing the exposure

• Understanding the response at very low energy



Copper Backgrounds

Nucl.Instrum.Meth.A 988 (2021) 164844

1.5 dru

• Surface 210Pb can be mitigated with surface etching

• Measurements of alpha particles with XIA surface 
alpha counter can be used to assess 210Pb in the 
bulk

• For C10100 copper (4.5N) we found more (~30 
mBq/kg) 210Pb in the bulk than expected from U/Th 
measurements

• 210Pb in the copper bulk will be the leading source 
of background in NEWS-G at SNOLAB (210Bi 
bremsstrahlung)

XIA UltraLo-1800 (XMASS Collaboration)



Copper Electroplating
To mitigate bulk 210Pb backgrounds, the 140-
cm NEWS-G SPC hemispheres were 
electroplated with 0.5 mm pure copper at 
LSM

Nucl.Instrum.Meth.A 988 (2021) 164844



Copper Backgrounds
• Cosmogenic activation of copper during manufacturing (machining, 

spinning, e-beam welding, transport)

4 dru at t = 0

0.4 dru at t = 1 year

Alexis Brossard (Queen’s)



Copper Backgrounds

• Copper backgrounds can be eliminated with copper 
electroforming in underground lab (as 
demonstrated by PNNL)

• Upgrade to NEWS-G at SNOLAB: 140-cm fully 
electroformed copper SPC at the ECuME facility



Electroformed copper: ECuME at SNOLAB
Partnership between Queen’s, PNNL and SNOLAB

PNNL 200 L bath:
30 cm SPC prototype late 2021

ECuME 1000 L bath:
140 cm SPC late 2022

*See Shaun Hall talk on Wednesday 



Electroformed 
Copper: 

Sensitivity 
Projections



Increasing the Exposure: DarkSPHERE



DarkSPHERE: 
Sensitivity 
Projections



Understanding the Response at Very low 
Energy: Quenching Factor
Measurement of Quenching Factor (Nuclear Recoil Ionization Yield) in Neon at TUNL



Quenching Factor

Joint Fit Final ResultsValidation: individual fits

Neon quenching in Neon/CH4: Paper in final review stage!

Marie Vidal (Queen’s)



Quenching Factor of Proton

Also: QF of proton and ions with COMIMAC ion 
source at Grenoble



Understanding the Response at Very Low 
Energy: W-Value
• W-Value: average energy to create an 

electron-ion pair
• Different for electrons and ions (quenching 

factor)
• Constant value at higher energy (~1 keV)
• Depends on energy at low energy

• The fraction of energy that goes into ionization
v.s. excitation changes

• Molecular dissociation

Electron W-Value

See recent discussion on W-Value and Quenching factor:
Estimation of the ionisation quenching factor in gases from W-value measurements
I. Katsioulas et al., arXiv:2105.01414

https://arxiv.org/abs/2105.01414


NEWS-G Timeline



Thank You



Extra Slides







Quenching Factor
Measurement of Quenching Factor (Nuclear Recoil Ionization 
Yield) in Neon at TUNL



Patrick Knights (Birmingham)
Daniel Durnford (Alberta)


