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Priority Research Directions

#5: Develop new modalities for signal detection

#0: Improve understanding of detector microphysics and characterizations

#14: Advance the state of the art in low-threshold Quantum Calorimeters

My apologies if | missed any that apply

One of they drivers in the related fields is the energy resolution and threshold.

There is an increasing emphasis on background reduction, particularly those caused by instrumentation.

Fundamentally a technology driven field.



Low Threshold SuperCDMS (motivated by CEVNS and light WIMPs)
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Low Threshold SuperCDMS (motivated by CEVNS and light WIMPs)

Andrew Jastram

25mm Diameter (4mm thick) Inner Detector
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Low Threshold SuperCDMS (motivated by CEVNS and light WIMPs)

Rupak Mahapatra

Hybrid HV Detector Principle

Geometry Simulation with COMSOL Multiphysics

Transmission neck:
@=1 cm, h=0.2 mm 55Fe
HV Region:
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LV Region:
@=76cm, h=1.4cm
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Main idea: Monolithic detector with a low voltage (LV) and high voltage (HV)
sides: LV to measure primary phonons like ZIP and HV to measure NTL phonons.

Minimize HV to LV NTL phonon pollution using geometric suppression at the neck
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Skipper CCDs: CONNIE’s non-destructive, multiple charge measurements

Number of pixels
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@ Event selection criteria using the reactor OFF data:

» Reject noise events: energy core > 0.045 eVee.
» Reject LLE events and optimally size of events < 0.95 pixels.

@ After this selection we can open.



NEWS-G: New Low Energy Calibration Facility

Jean-Francois Caron

Neutron Production Threshold
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L ow Work Function Semiconductors: improve threshold and resolutions

Fairfield

UNIVERSITY

David Winn

Summary:
* Low Workfunction Semiconductors normally used as photocathodes:
potential as low energy calorimetric diode or drifted ionization
detectors

5.3 0.7

32 2.98 <3900, <1900 * Cs3Sb has potential to be a room temperature alternative to Si
diodes or even Si APD. A "Cs;SbPM" alternative to SiPM would not

14 2.3 1.1 3.6 <1400, <450 N o
need much cooling in many applications.
31,33 53 1.4 4.4 <8500, <400
TSl 5551 4.6 16 20 10,000-106 * Cs3Sb and Ag-O-Cs have potential to be higher rate detectors than
_ Si due to the high mobility and nearly equal electron and hole
LY-go eI 55478 7.1 <0.3 0.4-0.7 Predicted ~5,000 mobilities

+ Ag-O-Cs may offer sub-eV energy deposition detection.

* Cs3Sb and Ag-O-Cs - in thin film photocathodes - are radiation
resistant.



Backgrounds from energy accumulation, clustering and relaxation

Sergey Pereverzev

Xe (Ar) detectors — trace impurities photo-synthesis reactors
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6842 J. Am. Chem. Soc., Vol. 111, No. 17, 1989 (8), 1988



NEXT: Background reduction by tagging daughter Ba daughter

Ruben Gonzalez-Moreno

Ba-tagging on (@next: BOLD

"BOLD" concept with fully active cathode, SiPM-based tracking and Energy Barrel Detector

Barium Tagging Energy Barrel Detector
Detector (BTD) (Optical Fibers)
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Cosmogenic Activation Measurements for Active Detector Materials

Richard Saldanha
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Pacific LANSCE ICE-HOUSE Neutron Beam

Northwest

Los Alamos Neutron Science Center (LANSCE) Weapons Neutron Research (WNR) Facility
has a neutron beam (4FP30R ICE-HOUSE ll) that is
very similar in spectral shape to the cosmic ray spectrum
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Ultra-Low Background Surface Contamination from Dust (Dedicated

Testing Facility at PNNL)

Maria di Vacri
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Pacific Material selection: a critical challenging task

Northwest

AAAAAAAAAAAAAAAAAAA

» Radiopurity requirements
- uBg/kg range or lower

» Extensive assay campaigns
»  Selection of the most-radiopure
materials

» Ultrasensitive analytical techniques

» Ultraclean analytical procedures
and material handling

https://pubs.usgs.gov/of/2005/1413/maps.htm

For reference:
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. ow Background 3D Printed Materials

Isaac Arnquis
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Spring Clip

(designed for ULB proportional counter)
- Printed on rafts for support during AM

3D Printing ULTEM - Complex Part (Spring Clip)
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Two different types of ULTEM (polyetherimide) were explored. Cleaned filaments and cleaned parts.

PPS is not clean (not shown): ~300-700 ppt Th, U

ULTEM 1010 looks to be the cleanest finished part yet, which agrees with previous data
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