SNgLAR

Motivation

Experiments currently searching for dark matter and studying properties of
neutrinos require very low levels of radioactive backgrounds both in their own
construction materials and in the surrounding environment.

These low background levels are required so that the experiments can achieve
the required sensitivities for their searches.

SNOLAB has several facilities which are used to directly measure these
radioactive backgrounds.

The backgrounds in question are on the order of 1 mBq for **°U, ““Th and ***U
and 1 ppm for “K, or better.

The problem backgrounds can include gammas, alphas and neutrons or resulting
Interaction products.

The goal is to measure these backgrounds and then to reduce them to be as low
as reasonably achievable.
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SNOLAB
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Layout of the underground laboratory
(Note the Low Background Counting Drift)

Lab is located 2 km deep to reduce cosmic radiation
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Low Background Measurement Capabilities at SNOLAB
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Gamma Detectors
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Shielding Effects of
the PGT Detector
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Typical One-week spectrum

from PGT Detector

Full Spectrum for PGT Run 140702
Detector: XRF-MCA MCB 25
Sample: EXO, Grafil Carbon Fiber, 1887.0 g

Started 02 Jul 2014 13:31:58
Acquisition Time: 8d 16h 22m 39.9s
Live Time: 8d 16h 21m 26.3s
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ea.  umber of peak events

N

N_..oage AVErage number of events from the side-bands
N oo Intrinsic detector background in the peak region
Eff: detector efficiency at the peak energy

BR: IS the branching ratio

T: detector live time

Detector Efficiency and Correction
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Efficiency Curve of the PGT detector

Alpha Detectors

XIA Ultralo-1800

LaurentianUniversity
UniversiteLaurentienne

Maximum sample weight: 9kg

temperature, particulates ..)

Maximum sample thickness: 6.3mm

Under commissioning at the SNOLAB surface clean lab

Teflon liner tray background runs show 400 nBg/cm”2
emissivity over full energy range (1-10MeV)

Plan to move it underground by summer 2019

Count region: 1800cm? square and 707cm?circular

Monitor system of environmental parameters (radon, humidity,

The original efficiency was calculated with a mixed radionuclide source in
2005.

This calibration is being verified with new uranium and thorium sources.

Geant4 simulations are used to adjust the efficiency curve for particular
samples based on their geometry and material composition.

Using this method, all of the high purity germanium detectors will be
similarly calibrated.

Material Assay Database
radiopurity.org
(hosted by SNOLAB)

Search Submit Edit Settings About Login
(pf? polyimide kapton -ptfe -raw) ANC grouping:EXO 2 »
Total result: 10

Grouping Nama Isotope Amount Izotopa Amount
v EXO (2008) Polyimide substrate, Espanex flat cable, Nippon... Th 450 ppt u 900 ppt
v EXO (2008) PFA, Saint Gobain supplied DuPont 450-HPB Th 65 ppt u 75 ppt ®
» EXO {2008) PFA, Saint Gobain DuPont 440-HP Th 13.3 ppt u 3 ppt
r EX0O (2008) Polyimide substrate, Espanex flat cable, Nippon... Th 1600 ppt u 1500 ppt
+ EXO (2008) Polyimide tape, Stanford stock room Th 5400 ppt u 5800 ppt
v EXO (2008) Copper coating, Espanex flat cable, Nippon Ste... Th 3 ppt u 19 ppt ®
v EXD (2008) Sheldal superinsulation, DuPont Kapton alumini... Th 1540 ppt u 2500 ppt
+ EXO (2008) Polyimide substrate, Espanex flat cable, Nippon... Th 50 ppt u 450 ppt
» EXO (2008) Polyimide substrate, Espanex flat cable, Nippon... Th 317 ppt u 3BB0 ppt
¢ EXO (2008) Sheldal superinsulation, DuPont Kapton aluminl... Th 1640 ppt u 6100 ppt
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HTIO columns trap radium
for subsequent elution,
concentration, Bi-Po beta-
alpha counting.
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Vials w/ lig scint coupled to 2” PMTs.
Sensitivity to U-238 / Th-232 ~ 1mBaqg.

Radon Board

Used to verify the
guality of the
ultra-pure water
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